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Executive Summary

BACKGROUND

The Swedish government, through the Swedish Agency for
Research Cooperation with Developing Countries (SAREC),
and subsequently through the Swedish International Develop-
ment Cooperation Agency (Sida), has provided bilateral sup-
port to scientific research in Nicaragua since 1981. The re-
search collaboration between Sweden and Nicaragua has
evolved from a series of isolated research initiatives to a pro-
gram that supports institutional capacity building with the
four public universities as well as national initiatives for the
development of policies, practices, and systems to promote sci-
entific research, technology, and innovation. It is estimated
that the total investment in scientific research in Nicaragua
has been 600 million Swedish Kroner over 30 years.

The cooperation commenced following the Sandinista rev-
olution and has continued through tumultuous political, so-
cial, and economic events, including armed conflict, economic
crises and natural disasters. Despite the challenges, Swedish
and Nicaraguan counterparts persevered towards the objec-
tives, aptly described by Enrique Ganuza in the 1988 publica-
tion Research Gooperation between Sweden and Nicaragua, in which
he stated, “...SAREC has tried to contribute to the creation of
research capacity in areas defined as priorities by the Govern-
ment of Nicaragua. A second objective has underscored the
importance of obtaining scientific results that contribute to
confronting problems defined as national priorities by Nicara-
gua.”

While SAREC/Sida did not explicitly set out a long-term
strategic plan to define its vision to create research capacity,
an official clarified that the goal was to achieve a sustainable
national system for research, noting, “Part of such a system 1s
the capacity to reproduce scientists. This, in practice, means
the existence of national doctoral training programs of inter-
national quality. Due to the Swedish governement’s decision
in 2007 to cease the cooperation with Nicragua, Sida was only
able to support Nicaraguan universitites to the level where two
year MSc programs could be offered, thus not completing the
whole cycle to ensure sustainability.”

The Swedish government decided to focus its development
cooperation in other countries and consequently the decision
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was made to leave Nicaragua by 2011. As part of its exit strat-
egy from Nicaragua Sida secks to document lessons learned
and results achieved over the course of'its 30-year cooperation
in the field of scientific research in Nicaragua. This reflection
process is especially important because Sweden has been the
primary and constant supporter of Nicaraguan scientific re-
search over this 30-year period.

Evaluation Objectives

The objectives of this external evaluation are:

* To document an historical overview of the Swedish Nicara-
guan research cooperation including the development of
and changes to the methodology applied over the years.

* To document the outcomes in terms of research capacities
and logical linkages between these outcomes and broader
impacts in society.

* To provide information on the efforts made by the stake-
holders to ensure sustainability and comment on their rela-
tive success/failure.

* To provide specific recommendations to Nicaraguan stake-
holders (researchers, university authorities, the Govern-
ment of Nicaragua, etc.) on how they can support and con-
tinue to develop research capacity and research results that
contribute to reducing poverty and improving living condi-
tions for the most vulnerable part of the Nicaraguan popu-
lation.

The evaluation process was conducted over a period of several
months. The evaluators reviewed over 160 documents and in-
terviewed over 75 individuals in Nicaragua as well as the re-
search coordinators at Swedish universities and two individu-

als from SAREC/Sida.

Baseline Research Capacity

Details are limited regarding the baseline scientific research
capacity prior to the commencement of the Swedish coopera-
tion in 1981, partly due to the lack of a SAREC baseline
study, but primarily because the term “research” is not pre-
cisely defined in the early studies.

In Scientsfic Research in a Revolutionary Setting: the Case of Nicara-
gua, a 1988 SAREC publication, Carlos Vilas describes the
context in 1986, five years after Swedish cooperation com-
menced. His observations of the situation include:

— no science publications in the country,

— no policies on scientific research or scientific development
in general,

— no funding for scientific research in the public budget,
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— weak infrastructure,

— limited human resources, (majority of researchers holding
only Bachelor’s degrees),

— weakness in the physical sciences compared to the social
sciences,

— laboratory equipment that covers only basic needs,

— 1inadequate library and documentation systems,

— aweak national statistic system (a census had not been con-
ducted in the previous 15 years).

Historical Periods of Swedish Research Cooperation with
Nicaragua

1. Dispersed Research Projects to Promote Development
1981-1987

In the immediate aftermath of the Sandinista revolution,
SAREC and Swedish university researchers initiated contacts
with a range of government agencies and with the National
Autonomous University of Nicaragua in Leon (UNAN-Leon).
During this period two universities were formally established,
having evolved from previous campuses or faculties in differ-
ent universities, as was the case respectively with the National
Autonomous University of Nicaragua in Managua (UNAN-
Managua) in 1982 and the National Engineering University
(UNI) in 1983.

This initial phase of Swedish support had the two-fold ef-
fect of contributing to scientific research in the physical scienc-
es related to national economic priorities and cultivating rela-
tionships between Swedish and Nicaraguan academics. The
research and the relationships between Swedish and Nicara-
guan researchers became the basis for support over the com-
ing decades.

2. Transuition from research projects to academic capacity building
(1987-1998)

The March 1987 seminar in Stockholm appears to mark the
first formal reflection on the SAREC research in Nicaragua.
Support continued for research experiments and projects but
academic training in Sweden became an additional strategy
to build Nicaraguan capacity. SAREC/Sida made a concen-
trated effort to build a critical mass of researchers in the four
public universities. The main achievement in this phase was
the consolidation of relations among Sida, Swedish universi-
ties, and researchers in Nicaraguan public universities for the
purpose of building individual research capacity.
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3. Strengthening Institutional Research Capacity and Ownership
(1998 —2004)

The recent report, Outcome Assessment of Swedish Cooperation
with Nicaragua 2001-2008, noted that from “1999 Swedish co-
operation has included support to the development of national
research policies and priorities, reforms of the system of higher
education, research management and administration at the
university level, and the building of platforms to facilitate in-
teraction of national innovation systems.” JGG evaluators
confirm an increased precision and concentration in project
assessment memoranda developed in 1998 and thereafter.

In 2000 a perceptible change occurred in the universities’
sense of leadership and ownership and increased momentum
in graduate studies completion, as well as appropriation of the
program by Nicaraguan academics and, in some cases, uni-
versity authorities. A number of factors appeared to have coin-
cided, which strengthened this new approach, including:
graduates staying on to work in the universities; universities
implementing reform and modernization initiatives, profes-
sors associated with this cooperation program assuming lead-
ership positions through which they could promote a research
culture; and recognition of the value of Nicaragua-based deci-
sion making.

The 2003 evaluation, Collaboration between Sweden and Public
Universities of Nicaragua, conducted by Moreno and Alveteg was
recognized as a key turning point by some of the Nicaraguan
partners. JGG evaluators note a shift to initiatives to consoli-
date the policy and institutional framework for scientific re-
search.

4. Institutionalization Efforts (2004-2011)

The evaluators found that, from 2004 onwards, there was a
consolidated, collective effort and strategic approach to
strengthening the institutional culture for sustainable scientific
research and innovation.

The JGG evaluators confirm heightened ownership and in-
creased attention to the cultivation of a research culture during
the period from 2006 to 2011. Developments during this peri-
od included: increased efforts to complete doctoral studies;
support for information communication technology systems;
innovations and support for library information systems; and
modernization of laboratories. In 2006 Sida began to support
CONICY'T, which enabled the preparation of diagnostic base-
line studies on science, technology and innovation as well as a
draft law and policy on Science, Technology and Innovation.
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Outcomes Achieved

Research Capacity Development

Strengthening research capacity has been the primary strat-
egy of Swedish support over the last thirty years. Academic
training for Nicaraguan researchers has been ongoing for ap-
proximately 25 years. The creation of a critical mass of scien-
tists with doctoral degrees from Swedish universities was the
central activity from the late 1980s until the present.

To date, 108 Nicaraguans have graduated in physical and
health sciences, agricultural and natural resources and engi-
neering. By the end of the Swedish cooperation it is expected
that 29 individuals will complete doctoral studies, which will
raise the total doctoral graduates to 66.

Degree UNAN UNAN UNI UNA Total
Obtained Leon Managua

Doctorate 18 4 4 M 37
Licentiate 12 7 16 35
Masters M 2 1 22 36

The long-term support was effective in creating a critical mass
in specific subject areas such as agricultural science, forestry
management, geosciences, ecology, biotechnology, occupa-
tional health, infectious diseases, and demography and health.
The existence of academic masters programs, designed by
doctoral graduates, is an indicator that a critical mass of re-
search capacity has been created. UNAN-Le6n has designed
a medical science doctoral program (pending final approval
by the university management). UNAN-Managua has plans
to develop a PhD program in geosciences.

Research infrastructure

Swedish financing has contributed to excellent physical condi-
tions for scientific research. The JGG evaluators observed the
majority of physical, laboratory, and information technology
infrastructure funded through the research cooperation pro-
gram.

Laboratories: At least eleven laboratories were established
through the SAREC/Sida program at the four public univer-
sities involved in the program.

Information and Communication Technologies (ICT): Support to
ICT infrastructure at the four universities commenced in
2003 based on a demand-driven plan that identified priorities.
Each university increased internet and intranet access by
means of fibre optic cables, broadband internet access, servers,
computer equipment, and software. Once the infrastructure
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and technology was operational modern online administra-
tive management systems were designed and implemented.
Researchers from each university acknowledged the profound
impact of interconnectivity between university buildings, elec-
tronic mail, and library information systems.

Research Information Strengthening: The Research Information
Strengthening Program (PERIi), an initiative of the National
University Council (CNU), began in 2008. One of the most
important aspects of PER1i has been the introduction of scien-
tific research databases to the CNU member universities. In
order to promote online bibliographic research as an integral
aspect of university studies, infrastructure and capacity-build-
ing activities were designed. Librarians at each university re-
ceived training and transferred knowledge to students, lectur-
ers, researchers, and university administrators. The number
of users accessing the databases varied among universities and
databases but has steadily increased since 2008.

Research Management and Culture at Public Universities
University Research Policies and Procedures The Research and Post-
graduate Commission of the National University Council
(CNU) was organized in 2000 for the purpose of creating a
national research system and a national postgraduate system.
The Commission works to promote institutional policies and
structures with directors or vice rectors of research, and create
research networks on specific themes that link universities and
public officials.

The 2004-2008 period represented the first time the uni-
versities had submitted a significant number of proposals re-
lated to institutional-strengthening, and, from 2008, all of the
universities submitted proposals for institutional strengthen-
ing initiatives. The earliest research and postgraduate policies
formulated and approved appear to be three policies formu-
lated and approved in 2003 and 2004 at UNAN-Leoén.

University Customs and Attitudes: Formal policies on scientific
research and postgraduate studies do not, on their own, guar-
antee that research is given priority and supported. Formal
policy formulation may be simply the first step to an eventual
institutionalization of research through various mechanisms
and practices.

In the case of UNAN-Managua and UNA the lack of poli-
cies has not impeded the development of scientific research
through postgraduate studies. In these universities, the princi-
pled integration of research as fundamental to the university’s
mission, has resulted in ingrained institutional “cultural val-
ues and practices” that recognize the value of scientific re-
search.
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Interviewees in UNI and UNAN-Leo6n observed that the uni-
versity culture gave priority to undergraduate lectures to the ex-
tent that scientific research and postgraduate activities became
difficult to undertake due to time constraints. All researchers
interviewed reiterated the importance of undergraduate teach-
ing but acknowledged that it is essential to find a balance be-
tween teaching responsibilities and research activities.

National Policies and Institutions to Promote Science, Technology,
and Innovation (STEI)

Government Policies and Institutions: Swedish-Nicaraguan coop-
eration in the area of scientific research has occurred, for the
most part, without a strategic national vision or path defined
by the Nicaraguan government. The Swedish cooperation
was consistent with national development plans, although
these periodic plans did not directly address scientific research
until recently when the government introduced its Human
Development Plan. Nicaraguan Council on Science and
Technology (CONICY'T) has developed, with Sida support, a
national ST&I policy and a law to create an ST&I system
which is pending congressional approval.

Inter-University Initiatives: National Council of Universities
(CNU) began to receive support from the SAREC/Sida pro-
gram in 1994 and has represented an important collective in-
ter-university mechanism to conduct diagnostic assessments,
formulate recommended standards for research and postgrad-
uate studies, and construct national systems in higher educa-
tion. The Research and Postgraduate Commission has been
responsible for organizing the exchange of scientific knowl-
edge through conferences and seminars, diagnostic studies re-
lated to research capacity, and the commission has fostered
the development of a National Higher Education Research
System. Inter-university cooperation remains limited and rep-
resents an untapped potential.

The Impact of Scientsfic Knowledge on Development
Knowledge Dissemination: The Swedish cooperation has support-
ed various models for knowledge dissemination. According to
a 2009 CNU health research impact study, during the period
of 2004-2008 scientific knowledge production in Nicaragua
amounted to 294 documents published in international jour-
nals. Of these, 47% were in medical sciences and health, 16%
in agricultural sciences and biology, 12% in natural sciences,
and 10% in social sciences.

The three major contributing institutions in that period
were: UNAN-Leo6n, the Ministry of Health and UNAN-Ma-
nagua. The researchers involved with Swedish cooperation 15
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have published over 300 articles in indexed and/or peer re-
viewed scientific journals. Nicaraguan university partners
have also launched five scientific journals.

Knowledge Networks for Research and Development: While net-
working and collaborative initiatives in Nicaragua could still
be improved, individual researchers and the research centres
have substantially increased participation in informal and for-
mally constituted collaborative arrangements and/or net-
works.

Social Impact of Research Results: University researchers have
applied their knowledge for the social benefit of Nicaraguans
through three categories of activities: law and policy reform,
contributions to improve the quality of life, and contributions
to improve productivity (and ultimately the standard of liv-

ing).

Examples of impactin each of the three categoriesinclude:

Three categories of socialimpact Examples
activities

Contributions to law and/or public * Reproductive health census data

policy reform from UNAN-Ledn researchers
influenced law onviolence against
women and included in the first
human development national report
produced in 2000 by UNDP.

¢ UNAN-Managua supported
legislative proposal on solid waste
disposal

* UNI participated inaforumon
mobile phone service and health
risks

¢ UNA professors participate in the
formulation of laws on: biodiversity,
biosecurity, food security and
nutrition, forest growth, national
waters

Contributions to improved quality of * UNAN-Leonresearchersintroduced
life of Nicaraguans the rotavirus vaccine in the national
vaccination schedule/protocol

¢ UNAN-Managua geoscientists study
geological fault lines and advise
municipality of Managua regarding
construction and disaster prevention

¢ UNI professors Support municipal
governments in creation of online
government services

Contributions toimproved standard of e Alternative pestand crop

living management methods developed by
UNAresearchersimprove
production.



EXECUTIVE SUMMARY

Sustainability

Political sustainability

Long-term state policies are not common in developing coun-
tries precisely because of the development context character-
ized by weak governance structures and mechanisms, and this
culture of short-term state policies is also the case in Nicara-
gua. The current status of scientific research capacity will be
optimized when Nicaragua has a long-term vision for its de-
velopment that can remain consistent over time.

The first advances toward a national ST&I policy have
been made in 2010 through the National Plan for ST&I and
the draft legislation on point. This new legal — policy frame-
work will permit CONICY'T to foster science and technology
research in order to resolve “scientific and technological”
problems.

Institutional sustainability

University Research Culture: Research in universities is susceptible

to political changes. When elected university authorities

change, the status of research development at the particular
university may be affected, but this risk will be reduced when
aresearch culture has been institutionalized to the extent that
it becomes an integral aspect of the university’s mission.

The following summarizes some aspects of the institution-
alization of scientific research culture in each university (be-
yond specific Swedish-supported initiatives):

* UNA: There is an integrated institutional approach to re-
search promotion and implementation in each faculty. Pol-
icies and procedures are developed and implemented
through a Research and Development Council.

* UNI: A new integrated approach to research, academic
programs, and outreach for national development is ex-
pressed in the recently approved Education Institutional
Model (EIM). The Model has stimulated new methodolo-
gies that, when fully implemented, will foster a stronger
and more integrated research culture. UNI is developing
institutional relationships with industry representatives to
promote technological innovations.

¢ UNAN-Managua: Institutionalized commitment to re-
search as a central aspect of the university’s academic mis-
sion permits scientific research for the purpose of social
and economic development to flourish without specific pol-
icies on research. A critical mass in the Multidisciplinary
Environmental Research program enables researchers to
flourish in national and Central American research net-
works.
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* UNAN-Leon: The research culture appears strong due to
the highly acclaimed performance of graduates in the
three research centres supported by Swedish cooperation.
The research centres, established to ensure retention of the
first generation of graduates, promoted the Faculty of
Medicine’s reputation for excellence.

Knowledge Capacity: The evaluators are confident that research
capacity will be sustained and transferred as a result of the
Swedish cooperation. The formation of critical mass around
thematic research areas in the universities will facilitate future
research. The capacity is reflected in publications, enhanced
programs, and human capital at the universities. Many of the
graduates from the Swedish cooperation program are now in
leadership positions at their universities and have been able to
foster a research culture referred to in the preceding subsec-
tion

Infrastructure: The likelihood that infrastructure installed
in recent years will be sustained depends upon the ability of
the university to secure additional financial support. It is un-
clear if the universities will be able to accommodate increases
in ICT expenses in the future. Laboratory equipment requires
ongoing maintenance and funds will be required for this pur-
pose, according to the researchers interviewed. The library
information technology has potential for sustainability due to
the broader initiative to create a national scientific informa-
tion system

Social sustainability

National networking: The CNU provides an important asso-
ciative mechanism, especially for the promotion of national
research standards and national scientific congresses. The
evaluators are not aware of any joint inter-university research
proposals from among the participants of the Swedish coop-
eration program to date. There is evidence of national net-
works organized around research topics. An area of concern is
the apparent lack of inter-institutional research cooperation
among the four public universities.

Regional and international networking: Researchers are
participating in a significant number of networks that will sus-
tain their research capacities. Regional and international net-
works will support knowledge development and the sustaina-
bility of research activities and should be encouraged through
the universities, CONICYT, and CN'U within their institu-
tional plans.
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Financial Sustainability
Universities have increasingly contributed financially to scien-
tific research. In 2006 Sida contributed 48%, the partner uni-
versities contributed 42%, and other donors and organizations
contributed 10%. The proposed law on the National System
for ST&I recommends that 1% of Nicaragua’s national budget
be assigned to ST&I activities. Increased public funds for sci-
entific research will provide increased sustainability to exist-
ing research initiatives in Nicaragua’s public universities.
Despite increased funding from the universities to the re-
search initiatives the evaluators recognize that the state’s fi-
nancial allocation to the institutional budgets is insufficient to
sustain the research projects and research capacity-building.
In previous evaluations, with the exception of the ICT evalua-
tion, financial sustainability was raised as a concern. JGG
evaluators confirmed that each university has been developing
relations with other financial partners.

Conclusions

Scientific Research Capacity

Scientific research capacity, in the priority subject areas of
physical and health sciences, has been strengthened signifi-
cantly in the four public universities as a result of SAREC/
Sida cooperation over 30 years. Nationally, the percentage of
academic researchers among total number of university pro-
fessors in Nicaragua remains low.

Progress over 30yearsisillustratedin the following table:

Indicator or Characteristic 1977-1985 2007-2010

# of research centresin higher 4 54
education centres

# of research centres dedicated 1 23
to physical and health sciences

# of national journals 0 25 (Latindex)

# of public policies related 0 1
to scientific research

# of PhDs N/A 140 (in 10CNU

affiliates)

124/140 from 4

partneruniversities

# of researchers affiliated with N/A 373

centres of higher education

244/373 are from 4 partner
universities

# of publications by Nicaraguan N/A 294(2004-2008)
authors
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» After 2003 the numbers of PhD graduates increased and
complementary institutional strengthening initiatives were
implemented.

» The capacity development strategy was relevant and perti-
nent to the situation in Nicaragua; however, the institu-
tional strengthening and research management focus was
introduced later in the cooperation and may have reduced
ideal “research culture” outcomes.

» Recognition that evidence-based research is central to uni-
versity education, beginning at the undergraduate level, is
emerging.

* Recent initiatives related to ICTs, library information ser-
vices, intellectual property, educational reform and re-
search management have impacted positively on the mod-
ernization of university policies, management systems and
infrastructure. These will contribute to the sustainability of
Swedish investment in human capital.

* The evolution of the “sandwich model” from one supervi-
sor in Sweden to combined supervision in Sweden and Nic-
araguan represented the increasing capacity in Nicaragua
and subsequently increased efficient completion of doctoral
studies programs. Sida’s willingness to approve graduate
studies in Latin American countries and Spain enhanced
accessibility to graduate studies.

* Knowledge dissemination through academic publications
and scientific events both internationally and nationally in-
creased in recent years as a research projects supported by
Sida came to fruition.

Science and Development

Swedish cooperation has been guided by the premise that

knowledge generated from scientific research will contribute to effective so-

ctal and economic development in Nicaragua. This will depend on

three conditions:

 existence of a clear national vision for development

* asolid relationship between universities and public policy-
makers based on formal policy and institutional mecha-
nisms to promote ST&I,

 established mechanisms for final users to access and apply
scientific knowledge.

The evaluators conclude that:

* The lack of a clear national vision has limited strategic sci-
entific research.

* A new national ST&I policy will promote the institutionali-
zation of mechanisms to foster scientific research.

20 * University — policy maker relations, for the purpose of de-
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veloping evidence-based public policy, are in development.

* University, government, and private sector commitment to
scientific research and technological innovation is emerg-
ing.

* Knowledge dissemination to university authorities, policy-
makers, and business representatives in accessible formats
was not specifically considered over the course of the coop-
eration program.

Impact of Research on Society

* Social impacts were achieved due to the relevancy of the
scientific research projects undertaken by masters and doc-
toral students.

* The most significant social impacts relate to contributions
to law and policy reform and the application of scientific
research findings to improve quality of life. Research find-
ings have been applied to improve health of Nicaraguans
through:

e Improved diagnostic testing

* Improved suicide prevention

* Improved health care for women and children

* Improved vaccinations

e Improved water quality

e Improved food standards and

e Improved workplace standards for farmers, miners and
other workers.

e Information and communications technology knowledge
has been applied to increase public access to municipal
government services, and general internet access.

* Geological technical knowledge has been applied to reduce
potential loss of life and destruction that could result from
construction in unsound locations.

* Agricultural production improved in various crops that
were the focus of master’s and doctoral research. New crop
management techniques for coffee and food crops im-
proved production and will consequently (presumably) im-
prove living standards.

Sustainability
Political sustainability: Public policy and institutional mecha-
nisms to define and foster Nicaragua’s scientific and techno-
logical capacity for innovation and development need to be
strengthened in order to sustain (and promote) the scientific
research community.
Institutional sustainability: Research has historically not
been viewed as the principal mandate of universities in Nica- 91



EXECUTIVE SUMMARY

ragua and thus change in institutional culture has been grad-
ual. The most impressive result of the Swedish cooperation is
the scientific community created in various thematic areas.
Sustaining this human capital will depend on increased insti-
tutional support.

Social sustainability: Local, national, regional and interna-
tional collaboration and networking has promoted sustaina-
bility in two ways: 1) peer-to-peer knowledge exchange en-
hances research process and, ii) the collaboration and
participation of potential users and beneficiaries of research
projects enhances the likelihood that research findings will be
considered and applied.

Financial sustainability: Prospects for financial sustainability
will increase with the strengthening of the three dimensions dis-
cussed above. Political sustainability should increase national
opportunities and funds for scientific research. Increased col-
laboration with a variety of actors and increased participation
in thematic research networks will enhance research opportuni-
ties and funding arrangements. Finally, and most importantly,
a university’s commitment to scientific research will permit its
scientists to flourish within the university environment and in
the national, regional and international context.

Recommendations

Swedish Actors (Foreign Minstry and Sida)

1. Develop a multi-faceted strategy for long-term scientific re-
search cooperation in developing countries that will sup-
port the creation of the necessary conditions for research to
contribute to development. This would include simultane-
ous efforts to promote research capacity of individuals, in-
stitutional research policies, national research plans and
public institutional mechanisms to foster the research-de-
velopment nexus.

2. Support national policy development on ST&I and re-
search in higher education to provide the scientific com-
munity with the necessary political context for research
and innovation to flourish while simultaneously building
individual research capacity within public universities.

3. Support the development of indicators and standards to
measure social impact of scientific research in the develop-
ing country. The development of national indicators (and a
baseline) would facilitate measurement of the program’s
contribution to solutions to economic and social develop-
ment problems.

4. Introduce initiatives that strengthen university institutions
(similar to those in the last phase of cooperation with Nica-

” ragua) at the outset of a bilateral research program. This
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will help to achieve a deeply rooted institutional research
culture that will sustain research projects and capacities
into the future. These initiatives could be accompanied by
a strategy and participatory methods that facilitate dia-
logue and ownership of changes by a range of institutional
actors at the universities.

5. Ensure postgraduate academic training is developed with-
in the framework of a university’s strategic plan, institu-
tional policies and procedures and an open competitive se-
lection process. This will ensure graduate students and
graduates are fully integrated into institutional structures
and may avoid the “elite” label and/or the isolation of re-
searchers.

Nicaraguan Research Actors

(Universities, CNU, CONICYT)

6. In order to sustain and improve scientific capacities
achieved with Swedish cooperation, develop or strengthen
research promotion policies and strategies through a par-
ticipatory and institutional manner, taking into considera-
tion multiple dimensions of sustainability.

7. Encourage postgraduate studies in similar or complemen-
tary thematic areas so that research teams are formed and
research projects can be sustained through a critical mass
of scientific knowledge.

8. Support the integration of graduates into national and in-
ternational networks to sustain high caliber scientific re-
search and knowledge sharing. In particular it is important
to sustain an inter-university network for communication
and collaboration among researchers from the four univer-
sities, in coordination with CINU.

9. Develop mechanisms to promote the dissemination of sci-
entific knowledge in both academic and plain language
media in Nicaragua. This will enable research findings to
be understood by university authorities, public officials and
civil society for the eventual application of research find-
ngs.

10.Strengthen collaboration among the private sector, public
institutions and civil society organizations to improve un-
derstanding of the nexus between scientific research and
development by:

I. collaborating with the social science academic commu-
nity to promote public debate on a long term vision for
Nicaragua’s integral development.

II. developing and implementing mechanisms that pro-
mote research collaboration between universities and

the external actors mentioned.
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ITI. continuing to develop technological innovation ef-
forts at UNI (Technology Park, Innovation Incubator)
and existing public-private-civil society collaborative
projects initiated at UNA, UNAN-Leon and UNAN-

Managua.

11.Strengthen the research culture at universities by:

IV. integrating evidence-based research and scientific re-
search methods in undergraduate programs in all facul-
ties, if this reform has not been undertaken.

V. increasing financial support to research infrastructure
by considering public-private partnerships.

VI. ensuring balanced teaching/research workloads for
postgraduate lecturers.

VII. promoting efficient and effective administrative pro-
cedures to facilitate the timely execution of research ac-
tivities.

12. Increase active inter-university cooperation on research
projects, research infrastructure and knowledge exchange
in order to avoid duplication of efforts and optimize hu-
man and financial resources.
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1. Introduction

1.1 BACKGROUND

The Swedish government, through the Swedish Agency for
Research Cooperation with Developing Countries (SAREC),
and subsequently through the Swedish International Develop-
ment Cooperation Agency (Sida)', has provided bilateral sup-
port to scientific research in Nicaragua since 1981. The re-
search collaboration between Sweden and Nicaragua has
evolved from a series of isolated research initiatives to a pro-
gram that supports institutional capacity building with the
four public universities as well as national initiatives for the
development of policies, practices, and systems to promote sci-
entific research, technology, and innovation. It is estimated
that the total investment in scientific research in Nicaragua
has been 600 million Swedish Kroner over 30 years.

From 1978 to 1981, SAREC supported research initiatives
by Nicaraguan academics in exile in Coosta Rica through the
Superior Council of Universities in Central America (CSU-
CA), the regional network of public universities. In 1981, after
the triumph of the Sandinista National Liberation Front
(FSLN) and the formation of a coalition government, SAREC
and Nicaraguan government officials agreed on research pro-
jects designed to contribute to the social and economic devel-
opment of the country.

The cooperation evolved from specific research initiatives
in the 1980s, meant to increase domestic productivity and re-
duce reliance on imports, to a concerted effort to build aca-
demic research capacities at public universities, and the corol-
lary public policies to support scientific research as a means to
foster development in Nicaragua.

In a developing country with scarce human and financial
resources, the strengthening of the capacity for scientific re-
search in public universities, together with supportive public
policy initiatives is a long-term project that generally spans
decades. In 2007 the Swedish government decided to focus its
development cooperation in specific priority countries and
consequently the decision was made to leave Nicaragua,
among other countries, by 2011. Despite significant progress
this decision is considered premature by Sida officials, based

1 SAREC was incorporated into Sida in 1995.
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on research programming experience in various developing
countries in Africa as well as Nicaragua and Bolivia.

1.2 EVALUATION OF THIRTY
YEARS OF COOPERATION

As part of its exit strategy from Nicaragua Sida secks to docu-
ment lessons learned and results achieved over the course of its
development cooperation in Nicaragua. This reflection pro-
cess 1s especially important because, according to documents
reviewed and field interviews, Sweden has been the primary
and constant supporter of Nicaraguan scientific research over
this 30-year period.

Through a competitive bid process Sida contracted the Just
Governance Group Ltd. (JGG) to undertake the end of coop-
eration evaluation. The Evaluation Terms of Reference
(TORs) can be found in Annex A.

The objectives of this external evaluation are:

* To document an historical overview of the Swedish - Nica-
raguan research cooperation, including the development of
and changes to the methodology applied over the years.

The evaluation will assess the cooperation methodology (aid modalities)
to build scientific research capacity over the 30-year period. The evalua-
tion will identify internal and external success factors and challenges.

* To document the outcomes in terms of research capacities
and logical linkages between these outcomes and broader
impacts in society.

Results will be assessed in terms of institutional academic capacily, research
resulls, and impacts in Nicaraguan society. This objective applies to the six

institutions currently involved in research cooperation. These institutions in-
clude four public universities and two national coordination bodies.

* To provide information on the efforts made by the stake-
holders to ensure sustainability and comment on their rela-
tive success/failure.

The evaluation will examine efforts made by the national actors, Swedish
universities and Sida, to sustain the resulls achieved in terms of the mobi-
lization of human and financial resources.

» To provide specific recommendations to Nicaraguan stake-

holders (researchers, university authorities, the Govern-
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ment of Nicaragua, etc.) on how they can support and con-
tinue to develop research capacity and research results that
contribute to reducing poverty and improving living condi-
tions for the most vulnerable part of the Nicaraguan popu-
lation.

The recommendations will be practical and developed in a collaborative
manner. T he recommendations will be based on the lessons learned and
conclustions identified by the Nicaraguan and Swedish partners, as well
as the observations made by the GG evaluation team.

The evaluation team reviewed over 45 documents in late July
and early August in order to understand the breadth of the re-
search initiatives supported during the 30-year period. See
Annex B for the complete list of over 160 documents reviewed.
The initial documents reviewed provided the basis for the
preparation of the Inception Report, submitted in late August
2010. The Inception Report provided the framework and gen-
eral context for the remainder of the evaluation process, espe-
cially the data collection phase. See the Evaluation Matrix in
Annex C and Interview Guides in Annex D. Both instruments
were contained in the Inception Report.

Subsequently, the JGG team conducted interviews in Nica-
ragua. Over a three-week period in September, the team in-
terviewed over 75 individuals, the majority of whom were re-
searchers and authorities with the four public universities in
Nicaragua: the National Engineering University (UNI), the
National University of Nicaragua in Managua (UNAN-Ma-
nagua), the National Agrarian University (UNA), and the Na-
tional University of Nicaragua in Leén (UNAN-Leon). See
the final Schedule of Interviews in Annex E*.

The team was significantly supported by the internal eval-
uation work conducted by the program coordinators and re-
searchers from each university in anticipation of the evalua-
tion. The self-evaluation reports submitted to the external
JGG evaluation team included not only systematized data but
also important critical reflections and lessons learned. These
self-evaluation reports and other documents produced by the
universities, the Nicaraguan Council of Science and Technol-
ogy (CONICYT), and the National Council of Universities
(CNU), provided abundant information to the Just Govern-
ance Group.

In the last days of the field mission in Nicaragua the evalu-
ation team organized its interview notes and major findings
from the interviews and group discussions so that the analysis

2 Annex E can only be found in the original version of the evaluation in Sida’s digital archive. 27
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in the report would incorporate the reflections of the key
stakeholders and clarify key issues.

In October interviews were conducted with Sida officials
and representatives of Swedish universities that have partici-
pated in the program, those being: Uppsala University, Chal-
mers University, the Royal Institute of Technology (KTH),
University of Lund, and the Swedish University for Agricul-
tural Science (SLU). Additional documents collected during
the field mission and in subsequent literature searches were re-
viewed by the lead evaluator. In total, over 160 documents
from various sources, internal and external to the cooperation
initiatives, were reviewed by the evaluation team.

28



2. Historical Context

This section presents a descriptive historical record of the ini-
tial research capacity and the conditions at the outset of the
research support and outlines the major phases of the scientif-
ic research cooperation between Sweden and Nicaragua, as
identified by the JGG evaluators. The challenges to scientific
research over three decades cannot be isolated, and progress
made in scientific research cannot be attributed solely to the
efforts supported by Sweden, but also reflects national govern-
mental initiatives and initiatives developed by Nicaraguan
counterparts with other international agencies. Consequently,
this historical account is set in the social, economic, and politi-
cal context of Nicaragua over the three-decade period.

The first subsection characterizes in general terms the sta-
tus of scientific research in Nicaragua at the end of the Somo-
za dictatorship and in the early years of the Sandinista revolu-
tion when the Swedish-Nicaraguan cooperation began. This
initial situation represents the baseline for the purpose of the
present evaluation.

Subsequently, four chronological phases of the bilateral
partnership and their corresponding advances and challenges
are set out within the major elements of the national context
during the period. The evaluators found that Swedish re-
search cooperation has moved through four sequential phases
in Nicaragua as Sida accumulated significant experience in
scientific research programming in developing countries and
as the Nicaraguan partners and context evolved. Each phase
is characterized by a predominant approach promoted by
Sida and its end is marked by an explicit or implicit transition:
« 1981 — 1987: Dispersed, stand-alone research projects

based on priorities identified jointly by Swedish and Nica-

raguan actors,

e 1987 — 1998: Academic capacity building; strengthening
the research capacity of university professors,

e 1998 — 2004: Strengthening a culture favourable to re-
search in public universities and development of supportive
national policies,

¢ 2004 — 2011: Institutionalization efforts from 2004.
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2.1 BASELINE SCIENTIFIC
RESEARCH CAPACITY

Pre-Revolution

The earliest documented diagnostic study located by the eval-
uation team is a 1977 publication entitled Diagndstico Prelvminar
sobre la ciencia y la tecnologia en Nicaragua, which was based on a
1976 survey supported by the Organization of American
States (OAS) towards the end of the Somoza dictatorship. The
study summarizes basic quantitative data regarding research
institutes and projects undertaken in public and private sec-
tors.

In the category “public sector higher education centers”
the study noted four research institutions with 70 active pro-
jects dedicated to: agriculture (20 projects), health and hygiene
(40), basic research (7), environment and natural resources (2),
and construction (1).

At the time of the survey, the government had 10 institutes
with 152 active research projects. The majority of the projects
were in the agricultural sector (114 projects). Only one project
was designated as basic research and two projects related to
health and hygiene.

There were three other institutes in the country at the time,
two of which were in the private business sector and one in a
private higher education centre. The total number of projects
registered was 241 (200 in implementation and 41 recently
concluded). The projects were additionally categorized ac-
cording to the type of research undertaken: 180 applied re-
search, 31 experimental, 23 basic research, 5 research dissem-
ination, and 2 related activities.

While the above information is the earliest data found by the
JGG evaluators related to scientific research activities in Nica-
ragua, it is important to note that an active research project was
defined by the respondent institutions and not by the study’s au-
thors. The authors of the study noted with concern that their
mandate did not specifically define “research and development
project.” Therefore the research projects identified by the three
categories of institutions (public, private, and higher education
centres) included research activities within broader projects
and, in the case of some higher education centres, undergradu-
ate research theses were considered as research and develop-
ment projects. Likewise, the study referred to scientists as indi-
viduals with a university undergraduate degree, equivalent
experience or technical training in the same area of research as
the study in which he or she was coordinating.

30



HISTORICAL CONTEXT

Revolution and Contra War

In 1979, the Sandinista Revolution heralded in a period of
change for Nicaraguans after almost 50 years of rule by the
Somoza family. In 1985 the Planning and Budget Secretariat
of the revolutionary government conducted its own study, Di-
agndstico de la investigacion cientifica y tecnologia en Nicaragua.’
While JGG evaluators were unable to locate a copy of this
study it is referenced in the earliest SAREC-published study of
the context of scientific research in Nicaragua. Two articles in
the 1987 SAREC publication® provide a more comprehensive
assessment of the level of development of applied scientific re-
search in Nicaragua approximately four to five years after
SAREC first began to support research projects in the coun-
try.

The “state of the art” document prepared by Carlos Vilas
is presented as the first such analysis in the post-revolutionary
period. The situation at this time must be considered in the
context of the contra or counter revolutionary war financed by
the United States government. While some academics fled
Nicaragua in 1979, approximately 251 researchers were killed
in ambushes while carrying out their activities.’

Vilas’s major findings are consistent with the trends noted
in the 1977 questionnaire referred to above, with some varia-
tions. For example, 30 research institutions were conducting
scientific research in centres of higher education, government,
and the private sector. The evaluators note that this number
does not necessarily constitute a dramatic improvement from
the 1977 study in which 17 institutes were deemed active. The
1985 government study® reported that 66 institutions were
conducting scientific research projects involving over 650 re-
searchers. This latter 1985 study appears to have incorporated
all institutions that supported natural science research pro-
jects; whereas the 1977 study considered institutions whose
principal activity was applied research in the agricultural and
natural sciences. Presumably Vilas also examined research in-
stitutes (universities) dedicated to research in the physical sci-
ences.

It is important to note that in these early diagnostic studies
the definition of scientific research is ambiguous and not clear-
ly set out. The evaluators confirmed that scientific research

3 Diagnostico de la Investigacion cientifica y tecnolégica en Nicaragua: Informe General,
1985. Directorate of Science and Technology, Secretariat of Planning and Budget, Mana-
gua, March 1987.
4 Carlos Vilas, Scientific Research in a Revolutionary Setting: The Case of Nicaragua and
Enrique Ganuza, Research Cooperation Between Sweden and Nicaragua, in Nicaragua,
SAREC Documentation, 1988.
5  Vilas, 1988, paragraph one of Summary and Conclusions.
6  Diagnostico de la Investigacion cientifica y tecnoldgica en Nicaragua: Informe General,
1985. Directorate of Science and Technology, Secretariat of Planning and Budget, Mana-
gua, March 1987. 31
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education programs were not in existence at universities at the
outset of Swedish cooperation, and thus it cannot be conclud-
ed that the early research initiatives applied recognized “sci-
entific” research methods. The evaluators also noted that over
the decades of cooperation the term “scientific research” has
at times been used to refer to research in the physical and nat-
ural sciences rather than the scientific research method which
can be applied equally in the physical and social sciences.

Important information characterizing the situation in 1986,

as described by Vilas, is summarized below:

* there are no scientific publications in the country (only so-
cial science publications),

* there are no policies on scientific research or scientific de-
velopment in general,

* there is no budget for scientific research in the public budg-
et,

e infrastructure is weak,

¢ human resources are limited, with the majority of research-
ers holding Bachelors degrees, and therefore scientific
method is weak,

* the physical sciences are extremely weak compared to the
social sciences,

* laboratory equipment covers only basic needs,

¢ library and documentation systems are inadequate,

* the national statistic system is very weak.’

According to Vilas, the following institutes conducted physical

science research in 1986:

* UNAN-Managua School of Physics was designing a solid-
state physics laboratory with Swiss support.

* UNA Department of Agricultural Economy professors and
students conducted research with support from the Nether-
lands.

* UNAN:-Leo6n conducted research related to medicinal
plants, social medicine, and communicable diseases with
SAREC support.

* UCA conducted ecological and zoological research.

* Higher Institute of Agricultural Science conducted re-
search in the areas of agronomy, animal husbandry, plant
pathology, and forestry.

Two physical science research centres associated with univer-
sities were noted in the 1986 study: 1) the Aquatic Resources
Research Centre at UNAN-Managua (Institute of Limnolo-

32 7 It was noted that a national census had not been conducted in 15 years.
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gy) supported by Danish cooperation and, 2) a very small so-
lar research station with support from the Institute of Energy,
UCA, and financing from SAREC.

Government research centres conducted applied and ex-
perimental research in the areas of agricultural and animal
sciences, health, and occupational health and safety. Vilas cat-
egorizes decentralized public institutes, such as the Institute of
Mining (supported by SAREC) and the Institute of Natural
Resources and Environment, separately from the abovemen-
tioned research centres that exist within Ministerial struc-
tures.

Research studies at public universities were restricted to
hydrology studies at UNAN-Managua (CIRA/Institute of
Limnology) and microbiology research, supported by
SAREC, at UNAN-Leon.

2.2 DISPERSED RESEARCH
PROJECTS TO PROMOTE
DEVELOPMENT (1981-1987)

2.21  Context

The initial years of cooperation occurred in the tumultuous
period characterized by post-dictatorial revolutionary transi-
tion followed by the contra war. In the early years of Sandini-
sta rule, a joint committee comprised of several leaders pro-
vided government leadership. Members included Daniel
Ortega, Sergio Ramirez, Violeta Chamorro, Alfonso Robelo,
and others. Daniel Ortega emerged as the leader of the Sandi-
nistas and was elected president in 1984.

However, the opportunities offered by political change and
increased international support for economic, social, and po-
litical reform at the end of the Somoza dictatorship were ham-
pered by the economic conditions during the period immedi-
ately following the Revolution and by ongoing armed conflict
in the country. The 1980s represented a challenging decade
for Central America in general and Nicaragua in particular
with regards to armed conflict, economic growth, and devel-
opment. Nicaragua, as well as neighbouring Central Ameri-
can countries, struggled with the effects of the external debt
crisis, economic stagnation, and foreign intervention in the in-
tra-state armed conflicts.

Following the Sandinista revolution in 1979, the govern-
ment’s economic priorities included nationalization of key in-
dustries. Already facing difficult terms of trade, Nicaragua

was further impacted by the US embargo on trade with Nica- 3
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ragua, imposed in 1985. In the latter half of the 1980s the so-
cial programs for the poor were difficult to sustain as foreign
aid diminished and resources were allocated to fight the coun-
ter-revolutionary forces. Swedish and Nicaraguan university
representatives interviewed during the course of this evalua-
tion recalled the difficult conditions during this period: infla-
tion was rampant so SAREC officials delivered cash to their
counterparts, basic staples were extremely scarce and research
equipment rudimentary. The US funding of the Contra’s op-
erations both overtly and covertly affected the new govern-
ment’s stability and over half of Nicaragua’s national budget
was devoted to military activities.

Living standards sank abruptly during this period. By the end
of the decade, the average real wage had dropped to less than 10
percent of its 1985 value, nearly half the labor force was unem-
ployed or underemployed, and the poverty rate was rising. Infant
mortality, which had declined sharply in the early years of Sandi-
nista rule, began to rise again. The death rate per 1,000 live births
was 97 in 1978, the last full year of the Somoza regime; 63 in
1985; and 72 in 1989. For several years, the Contra war disrupt-
ed soctal and economic life across the country, but especially in con-
tested zones like northeastern Nicaragua and the northern central
haghlands. In such areas, Contra forces targeted both economic and
soctal infrastructure, including agrarian reform farms, schools, and
health facilities. More than 20,000 Nicaraguans died in the fight-
ing, and thousands of others were left maimed or crippled.®

Domestically, the government sought to achieve greater peace
and stability within its borders. In 1986, they signed an accord
with leaders of the Miskito Amerindians, granting autonomy
to their region. Also in 1986, the International Court of Jus-
tice ruled that the United States had violated international law
by mining the harbours in Nicaragua and ordered damages of
17 billion payable by the United States to Nicaragua. This de-
cision was not recognized by the US.

In this political, social and economic context, SAREC sup-
ported applied research projects that were designed to provide
Swedish research expertise to initiatives that would generate
concrete benefits to Nicaragua.

2.2.2 Research Projects

The social, political, and economic context posed significant
challenges to the research cooperation between Sweden and
Nicaragua. The objectives described in SAREC’s 1988 publi-

8  http://countrystudies.us/nicaragua/25.htm. See also: http://ctp.iccas.miami.edu/Re-
search_Studies/ATaboadaTeran and http://www.globalresearch.ca/articles/TOB110A.html.
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cation are stated as follows: “...SAREC has tried to contribute
to the creation of research capacity in areas defined as priori-
ties by the Government of Nicaragua. A second objective has
underscored the importance of obtaining scientific results that
contribute to confronting problems defined as national priori-
ties by Nicaragua.”®

The first objective, contributing to the building of research
capacity, has remained constant over three decades, although
the evaluators note that the strategies for building this capac-
ity have evolved from stand-alone research projects, to indi-
vidual capacity building, increasing institutional competen-
cies, and finally, public policy development. The second
objective is based on the underlying purpose for support to re-
search capacity in developing countries. The objectives articu-
lated by Ganuza are corroborated in policies on research co-
operation produced by Sida in the later phases of the Swedish
cooperation.

In the Vilas article in the same 1988 publication, early pro-
ject assessments and evaluation interviews all confirmed that
early research initiatives sought to invigorate the economy
and improve social conditions through improved agricultural
crops, mining exploration, alternative energy sources, and the
industrialization of medicinal plants. Nicaragua is agrarian
based, and food security, especially in the aftermath of the
revolution, became a national priority. In 1980 an agreement
was signed between the Ministry of Agriculture and SLU
which provided the basis for one of the earliest projects, re-
search on the red bean, a staple of the Nicaraguan diet.

“As early as 1981, SLU, SAREC, and INTA (the predecessor of
UNA) agreed to cooperate on research related to bean cultivation.
The cooperation was probably facilitated by the fact that the then
head of SAREC was a former SLU faculty member. Afterwards,
it appeared that an important aspect of research for the Nicaragu-
ans was to find a way to protect bean seeds from plant diseases. ...
Later, the other scientific fields were added.”

Interview with Professor Emeritus,

Lars Ohlander

Social science research was also supported from 1983 to 1997
with CIDCA, the Research and Documentation Centre of the
Atlantic Coast.

In the first several years of cooperation (the earlyl980s) the
Nicaraguan partner agencies were predominantly govern-
ment ministries and institutes such as the Institute of Mining,

9 Enrique Ganuza, Research Cooperation between Sweden and Nicaragua in Nicaragua,
SAREC Documentation, 1987. 35
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the National Energy Institute, the Institute of Agricultural
Technology, and the Ministry of Industry. The medicinal
plant research involved UNAN-Leon researchers from 1981,
in conjunction with the Ministry of Industry and the Univer-
sity of Uppsala in Sweden. This university was the first public
higher education institution to become involved with Swedish
research cooperation; however the first medicinal plant re-
search did not prove successful. The research projects with the
abovementioned Nicaraguan institutions were supported by
academics from various Swedish institutes. See Annex F'° for a
brief historical description of each of the four public universi-
ties.

In this period there were changes to the Nicaraguan au-
thorities responsible for managing the cooperation program.
Initially, it was managed by the International Fund for Recon-
struction but subsequently, from 1984, it was coordinated by
the Ministry of External Cooperation. Despite official bilat-
eral agreements the economic and political context at times
required alternative project management, including cash
transactions, to overcome local conditions.

In 1983-1984 SAREC officials convened meetings be-
tween Swedish professors and Nicaraguan university authori-
ties. In 1983 UNAN-Leo6n expanded its research themes to in-
clude the occupational health and safety of miners, and
agricultural workers and infectious diseases.

That same year, the National Engineering University
(UNI) was founded, (through unification of two engineering
faculties from UCA and UNAN-Managua), and the following
year, discussions began between the first rector of UNT and
representatives of KTH. The first agreement between
SAREC and UNTI was signed in 1985 for research in chemical
engineering related to drying and crystallization. Also in
1985, the above-mentioned bean project, which originated
with the Ministry of Agriculture, was transferred to the Fac-
ulty of Agricultural Sciences, UNAN-Managua.

This initial phase of Swedish support had a two-fold effect:
it contributed to scientific research in the physical sciences re-
lated to national economic and social priorities, and it culti-
vated relationships between Swedish and Nicaraguan aca-
demics. This became the basis for support over the coming
decades.

A review of assessment memoranda suggest that research
projects were slow to advance. The 1987 article by Enrique
Ganuza noted the following advances, presented in Table # 1
below.

36 10 Annex F can only be found in the original version of the evaluation in Sida’s digital archive.
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TABLE 1: Summary of Research Results in Phase One (1981-1987)

Research
Theme

Geosciences

Red bean
husbandry

Infectious
diseases

Social sciences

Social medicine
(Public Health)

Occupational
health

Mental health

Energy

Chemical
Engineering

Organic
Chemistry

Nicaraguan Research
Institute(s)

Nicaraguan Institute of
Mining

Agricultural
Directorate of Ministry
of Agriculture until
1986; Higher Institute of
Agricultural Sciences
from 1986

Department of
Microbiology and
Parasitology, UNAN-
Ledn

Centre for Research
and Documentation of
the Atlantic Coast

Department of
Preventative Medicine,
UNAN -Ledn

Ministry of Health and
Department of
Preventative Medicine,
UNAN-Ledn

Department of
Psychiatry, UNAN-
Ledn

University of Central
America; Institute of
Energy

University of
Engineering

Department of
Chemistryand
Department of
Pharmacy

Swedish Counterparts

Geological Survey of
Sweden (SGU -
Sveriges Geologiska
Undersékning)

Swedish University of
Agricultural Sciences,
Uppsala (SLU), and
International Tropical
Agriculture Centerin
Colombia (CIAT)

Swedish National
Bacteriological
Laboratory

Stockholm University

Karolinska Institute

Karolinska Institute

University of Umea

Swedish Meteorological
and Hydrological
Institute

Royal Institute of
Technology, Stockholm

Royal Institute of
Technology, Stockholm

Year Research
Commenced

1981

1982

1983

1983

1983

1986

1987

1982

1985

1981

Application of Research
Findings

Geological profile improved
mineral exploration and the
understanding of tectonic
movementsin Central
America.

Cultivation techniques
changed (increased horizontal
distribution) to increase
productivity; more efficient
phosphorous fertilizing
practices; red bean predators
catalogued and new sowing
practicesintroduced.

Resistance to antibiotics
identified in diarrheic studies;
new diagnostic methods
developed for parasitological
studies; penicillin should be
restricted as treatmentin
respiratory tractinfectionin
children.

External evaluation noted that
research has contributed to
solutions to concrete
problems. Results not
explained.

No results. Initial clinical
studies of health conditions of
minersin ELLimonin
coordination with community,
Ministry of Mining, and
Ministry of Health. Information
being analyzed.

No results. Baseline data
collected regarding exposure
to pesticidesin agricultural
sector.

No results. Newly organized
research initiative.

No results. Seven solar
observation stations
constructed. Solardriers
constructed and tested with
peasant farmers. Research on
potential use of cotton waste
as fuel.

No results. Projects ondrying
and crystallization at initial
stages.

No results. SAREC doubts
relevance of studies.
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2.3 TRANSITION FROM
RESEARCH PROJECTS TO
ACADEMIC CAPACITY-
BUILDING (1987-1998]

2.3.1 Context

1987 marked a year of political change in Nicaragua. In Janu-
ary of that year the legislature approved the new Constitution
which proclaimed, in Article 116, that education is a “funda-
mental factor for the transformation and development of the in-
dividual and society” and has as its objective the development
of critical, scientific, and humanist conscience in Nicaragua."

Other constitutional provisions are more specifically related

to the purposes of this evaluation:

e Article 117 describes the role of education, which includes
the promotion of scientific research, and

» Article 125 provides universities and centres of higher tech-
nical education with academic, financial, organic, and ad-
ministrative autonomy.'? Additionally, this article explicitly
commits the Nicaraguan state to promote and protect sci-
entific and technological research and ensure intellectual
property rights.

This new constitutional framework marked political progress
in a difficult period during which the Nicaraguan economy
struggled and citizens felt the impacts of its near failure. The
inflation rate reached 33,000% in 1988 and reserves dwin-
dled. Price controls had led to serious shortages in basic food-
stuffs. Throughout the decade, Nicaragua’s economic growth
rate declined by 3.5%."

In August 1987, Nicaragua signed the Arias peace plan for
Central America. Implementation of the peace plan was spo-
radic but led eventually to elections in February 1990, in
which the coalition UNO, consisting of 14 political parties,
took power and Violeta Barrios de Chamorro became presi-
dent of Nicaragua.

11 [partial text of 116 translated by author] Constitucién Politica de la Republica de Nica-
ragua, articulo 116: La educacién tiene como objetivo la formacion plena e integral del
nicaragliense; dotarlo de una conciencia critica, cientifica y humanista; desarrollar su
personalidad y el sentido de su dignidad; y capacitarlo para asumir las tareas de interés
comun que demanda el progreso de la nacion; por consiguiente, la educacion es factor
fundamental para la transformacion y el desarrollo del individuo y la sociedad.

12 Article 125 of the Constitution: “Las Universidadesy Centros de Educacion Técnico Su-
perior, gozan de autonomia académica, financiera, organica y administrativa, de acuerdo a
ley”

13 Economic data not otherwise cited is from the Economic Commission for Latin America

38 (ECLAC).
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Prior to the handover to Barrios de Chamorro the Sandinista
legislature passed various laws to consolidate social and insti-
tutional changes promised under the Revolution and the
abovementioned 1987 Constitution. Law 89 of April 5, 1990,
or the Law of Autonomy of Higher Education Institutions, in-
troduced important parameters for the state-funded universi-
ties, including the four public universities involved in the Sida
program. Three articles are especially important for this re-
port:

 Article 2 of the law formally links higher education in the
country to the political, social, economic, and cultural
needs of Nicaragua.

* Article 6 defines the goals and objectives of the universities.
The objective in subsection (4) mandates universities to:
stimulate and develop scientific research in order to con-
tribute to the transformation of society and the improve-
ment and adaptation of new technologies."

e Article 55(1) assigns a minimum of 6% of the national
budget to the publicly funded universities and centres of
higher learning identified in the law.

The Chamorro government focused its early efforts on eco-
nomic rebuilding after years of fragility due to the armed con-
flict. The GDP began to grow again at a moderate pace of 3%
and inflation was held to a rate of 11.5%. Many state indus-
tries were re-privatized and foreign direct investment grew
from 2.5% of GDP in 1991 to 13.6% of GDP in 1999. In 1998,
Hurricane Mitch posed a significant challenge to the country
as it caused widespread destruction, a large number of casual-
ties, homelessness, and a high level of emigration. Nonethe-
less, economic growth in the following year (1999) reached
7.4%, despite a trade deficit of $900 million.

Some dissatisfaction with Chamorro’s rule was felt on both
sides of the political spectrum — those in the private sector
wanted reforms to occur at a faster pace while Sandinistas felt
that many of their achievements were being cast aside. The
public universities, viewed as Sandinista political strongholds,
varied in their ability to promote policies for scientific re-
search at the graduate level during this period. Nevertheless,
in 1995 the Nicaraguan Council on Science and Technology
(CONICYT) was legally established as an administrative, au-
tonomous entity ascribed to the Ministry of Economic Devel-
opment. Although this Council was overlooked in government
priorities until governmental operational funds were assigned

14 Article 6(4) of Law 89 of 1990: “Fomentar y desarrollar la investigacion cientifica para
contribuir a la transformacion de la sociedad y mejoramiento y adaptacion de nuevas
tecnologias.” 39
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in 2003, it started operations in 2001 with support from fund-
ing agencies such as the Inter-American Development Bank.

In 1996 the Partido Liberal Constitucionalista (PLC) won
the elections and continued the “neoliberal” course of private
sector development. The PLC administration was marred by
corruption and the president, Arnoldo Aleman, was found
guilty of money laundering and embezzlement of an estimated
$100 million dollars.

Despite this crime against the country, Nicaraguans con-
tinued to benefit from the strengthening of government insti-
tutions in a more stable regional environment. Negotiated
peace settlements in El Salvador (1992) and Guatemala (1996)
were implemented in this period and the 1990s were charac-
terized by a greater economic openness and progress. But in
1998 Hurricane Mitch caused infrastructure devastation and
damages in the amount of several billions of US dollars and
further stalled the economic development of the country. Con-
sequently advances in social development were also limited.

Representatives of public universities interviewed during
this evaluation process noted they lobbied the PLLC adminis-
tration to ensure receipt of their constitutionally guaranteed
6% of the national budget. Sida officials also met with govern-
ment officials to ensure that Sida’s funding for research coop-
eration not attributed to Nicaragua’s national budget alloca-
tion, as had been proposed by the PLC.

2.3.2 Individual Research Capacity-Building

The March 1987 seminar in Stockholm appears to have
marked the first formal reflection on the SAREC-funded re-
search in Nicaragua. The research cooperation continued to
support research experiments and projects but academic
training in Sweden became an additional strategy for
strengthening Nicaraguan capacity.

After the seminar the first Nicaraguan researchers began
graduate courses and experimental research at Swedish uni-
versities. It was noted by some interviewees that in this initial
stage of academic preparation SAREC had insisted that stud-
ies be completed with Swedish universities and did not ap-
prove or encourage graduate studies in the Latin American
region. In some research areas, such as medicine, graduate
programs were available in countries such as Argentina and
Brazil. This preference for Swedish training presented chal-
lenges due to the language requirements for graduate studies.

Significant changes occurred as a result of the 1990 elec-
tions. The new law on the autonomy of Nicaraguan universi-
ties, mentioned above, designated the National Agrarian Uni-

20 versity (UNA) as one of four public universities, thus
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amalgamating the Instituto Superior de Ciencias Agropec-
uarias (ISCA) and four faculties into one specialized univer-
sity.

The focus on research projects with a range of Nicaraguan
partners (government institutes and university faculties) con-
tinued in the early years of this phase. In 1991, when the Na-
tional Energy and Mining Institutes were privatized under the
liberal government of Violeta de Chamorro, geoscience re-
search was transferred to UNAN-Managua. Medicinal plant
pharmacology, mining, and alternative energy research pro-
jects ended in 1993 while forestry research began. The last
phase of social science research with CIDCA was approved in
1995 and ended in 1998.

The evaluators take note of a global country evaluation of
Swedish cooperation with public universities in Nicaragua
that spanned the years 1979 to 1993. ”Summing up, SAREC’s
support to research in Nicaragua has worked well in one
sense, but not in another. It has financed a number of projects
and programs, which have produced output in terms of re-
search results and high-caliber training. However, the support
provided has not always been clearly in keeping with develop-
ment objectives of the country and has been spread out among
too many institutions and projects. The capacity-building as-
pects have been somewhat overlooked. These factors have, in
turn, tended to lower the efficiency of the assistance.”"

Sida officials interviewed reported that the strategy for ca-
pacity building in public universities in Nicaragua began in
1994 or 1995. In this period Sida began to implement recom-
mendations from the Ownership and Cultivation of Knowl-
edge document prepared by Berit Olsson in 1991. The inten-
tion to move to an institutional approach was a result of
internal policy changes at SAREC/Sida, based on both inter-
nal reflection and the findings of external evaluations of re-
search cooperation programs conducted in 1994. These evalu-
ations also noted the ongoing approach of supporting
dispersed research projects.'® This approach likely limited the
development of research capacity: only 15 papers were pub-
lished in international journals between 1973 and 1984."

For example, the 1994 Brunners and Eduard evaluation of
scientific research in Nicaragua criticized the absence of an
institutional-strengthening approach with the universities,
and the concentration of responsibilities in Swedish counter-
parts. The decision was taken in SAREC/Sida to move to-

15 Behar and Lundahl 1994, referenced in Moreno and Alvateg, Collaboration between
Sweden and the Public Universities of Nicaragua, Sida Evaluation 03/31.
16 Now's the Time - Evaluation of Swedish Cooperation for Development with Nicaragua, DS
1994:112.
17 Ibid. 41
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wards an institutional-strengthening strategy but this required
a gradual transition. The JGG evaluators found evidence that
the transition from support for individual research capacity
building and dispersed research projects to support for a more
institutional approach occurred later, in 1998. An external
evaluation, Selected Aspects on the University System of Nic-
aragua (Sida Evaluation 98/13) conducted in 1998, found that

Sida and the Nicaraguan counterparts did not have a clear
strategy on how to bring about organizational change in the
universities.
The JGG evaluators perceived a concentrated effort to
build a critical mass of researchers in the four public universi-
ties within the thematic areas historically supported in the
physical or hard sciences in this period. They cannot confirm
a shift to institutional-strengthening until later. The evalua-
tors found that the period between1987-1998 was significant
in terms of changing the initial focus from dispersed research
projects to academic research capacity building. This transi-
tion to building the capacity of academic researchers in public
universities consolidated inter-university and university-Sida
relationships. The following table illustrates the history of the
inter-institutional cooperation.

TABLE 2: History of Cooperation between Sida and Nicaraguan Universities

First formal
institutional contacts

Nicaraguan Faculties
involved in
cooperation

Swedish counterpart

Researchthemes

Graduate studiesin
Sweden commence

42

UNAN-Ledn
1983

Medicine

Karolinska Institute
University of Umea
University of Uppsala

Social medicine (1983)
evolved into:

¢ Occupational health
(1988)

¢ Reproductive Health
(1990)

¢ Demographyand
Health (2000)

o Infectious diseases
(1983)

1986

UNAN-Managua
1990

Geoscience Research
Institute CIGEO

University of Lund

Geosciences from
1991
Multidisciplinary
Environmental
Research Program
from 1998

1991 (although
researchers at Mining
Institute began
researchtrainingin
1987)

UNI
1984

Chemical
Engineering;
Computer sciences

KTH University of
Lund

Dryingand
crystallization;
Computer science

1987

UNA
1990

The universityis
involvedinan
institutional manner

Swedish University of
Agricultural Sciences

Range of research
themes: Plant science
from 1980s to
forestry, ecology and
animal science

1986 (through Faculty
of Agricultural
Sciences at UNAN
Managua priorto the
establishment of
UNA)
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2.4 STRENGTHENING
INSTITUTIONAL RESEARCH
CAPACITY AND OWNERSHIP
(1998 - 2004)

2.41 Context

During this period Nicaragua saw strong economic growth
across a number of sectors, including the information and
communication technologies industry and coffee exportation,
which grew 79.2% during the early part of the current decade.

Some economic diversification occurred: agriculture re-
mained prominent while industrial employment declined; em-
ployment in the service sector increased; and during this pe-
riod, women entered the workforce in large numbers,
unfortunately mostly in low-paying marginal positions. Un-
employment remained at 11.6% in the early portion of this pe-
riod.

This period saw the consolidation of democratic institu-
tions despite some ongoing political tensions. In 2001, PL.C
was re-clected, but with a new president, Enrique Bolafios. In-
ternational observers characterized the elections as free, fair,
and peaceful. Bolafios’s administration focused on manage-
ment of the economy and fighting corruption. However, politi-
cal divisions continued to hamper his government’s efforts for
political change.

Over this period, steps were taken to begin addressing the
challenge of sustainable and social development. In 2000,
Nicaragua took advantage of the HIPC program to achieve
debt relief and began implementing its PRSP in 2002. Nicara-
gua signed the Central American Free Trade Agreement
(CAFTA) in 2004. This came into force between the USA and
Nicaragua in April 2006."

2.4.2  Building Institutional Research Capacity and Own-
ership

The recent report, entitled Outcome Assessment of Swedish
Cooperation with Nicaragua 2001-2008, noted that from
“1999 Swedish cooperation has included support to the devel-
opment of national research policies and priorities, reforms of
the system of higher education, research management and ad-
ministration at the university level, and the building of plat-
forms to facilitate interaction of national innovation systems.”
The JGG evaluators confirm an increased precision and con-

18  http://www.state.gov/r/pa/ei/bgn/1850.htm 43
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centration in the project assessment memoranda developed in
1998 and thereafter.

The 1998 project assessment memorandum states the ex-
pected results for the three-year period in the four public uni-
versities:

* Postgraduate studies completed.

* Professors who have obtained doctoral titles continue re-
search in the faculties.

* Other research candidates have joined the programs.

 Institutional research structures are further strengthened.

During this period, the strengthening of institutional systems,
policies, and practices were initiated by UNAN-Leon and
UNT; however, the evaluators did not find evidence of a pro-
gramming strategy aimed at institutionalizing policies and
practices to promote and sustain scientific research in all uni-
versities and in public policy venues.

In 2000 a perceptible change occurred in the universities’
sense of leadership and ownership. Nicaraguan and Swedish
university representatives interviewed in the course of this
evaluation observed the shift and the increased momentum in
graduate studies completion as well as an appropriation of the
program by Nicaraguan academics and, in some cases, uni-
versity authorities. A number of factors appear to have coin-
cided to promote this new approach to institutional aspects of
research capacity:

* A critical mass of graduates continued to work in the uni-
versities,

+ Universities undertook reform and modernization initia-
tives and introduced Research and Postgraduate Studies
offices (vice rectors),

» Professors associated with the Swedish cooperation pro-
gram began to assume leadership positions through which
they could promote a research culture,

» A Sida official emphasized decision making should be Nic-
aragua-based.

During this period Sida published the 2001 Research Policy

which identified two major goals:

* To contribute to strengthening research capacity in devel-
oping countries, and

* To promote development-oriented research.

In 2001 the four universities also began to work collectively on
an Information and Communications Technology project.
The 2003 evaluation Collaboration between Sweden and

" Public Universities of Nicaragua, conducted by Moreno and
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Alveteg,' was highly critical of various aspects of the lack of
progress. Here, some of the most important observations of
that 2003 evaluation are noted:

 Efficient administration of research funds still remains a
significant problem.

* The “open sandwich” model, (described below in Section
3.1.1), has reached a critical point and changes are re-
quired. In addition, diversification and finding other alter-
natives for training is necessary.

*  More than half the students abroad have problems with
English and also insufficient academic levels.

* Decisions on distribution of funds and budget planning
were primarily made by Swedish counterparts.

* Some Swedish counterparts do not have the necessary
commitment or interest to participate in this collaborative
enterprise.

* Insome of the universities, despite 12-18 years of the initi-
ated bilateral program, no PhD graduation has been
achieved.

* There is a lack of time for doing research. (Many research-
ers work in teaching or administration and have second
jobs.)

« Little scientific cooperation with local, national or interna-
tional (other than Sweden) researchers has been accom-
plished by the Nicaraguan investigators.

e The number of women trained at graduate level is very low.
* Swedish counterparts take the major part in decision mak-
ing, including the distribution of funds and budget plan-

ning.

During the course of this 30-year period the 2003 evaluation
was recognized by some of the Nicaraguan partners as a key
turning point. Effectively, JGG evaluators note a shift to ini-
tiatives to consolidate the policy and institutional framework
for scientific research. A sense of ownership and re-definition
of responsibilities also contributed to the new momentum, as
expressed by a Swedish project coordinator:
“Roles and responsibilities have changed throughout the years.

In the beginning the universities did not have the capacity to define

their own research questions — although they knew the broad the-

matic areas. Now, they define it themselves. Plus, they are respon-

sible for financial administration, which was not the case in the

beginning.”

Professor Joaquin Martinez, KTH

19 Collaboration Between Sweden and the Public Universities of Nicaragua - Sida Evaluation
03/31. 45
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2.5 INSTITUTIONALIZATION
EFFORTS (2004-2011)

2.5.1 Context

Daniel Ortega won the presidential elections of November 5,
2006, with 38% of the vote, defeating a divided opposition. In
ecarly 2008, opposition candidates contested municipal elec-
tions, claiming the results were fraudulent, and thus marring
Nicaragua’s growing reputation for democratic governance.

Nicaragua remained dependent on importing oil, resulting
in negative trade conditions and the inability of the state to
support social and economic wellbeing. The world economic
crisis in 2008 affected Nicaragua profoundly, simultaneously
reducing demand for coffee and other exports, and increasing
the cost of oil.

The Sandinista government drafted a Human Develop-
ment Plan in 2006, revised it to account for the effects of the
world economic crisis in late 2008, and finally presented the
Plan in 2009. This Plan targets the elimination of poverty and
increases the role played by government in managing the
economy, as compared to the previous administrations.

The Plan identifies the need to raise the quality and rele-
vance of higher education, specifically to improve and update
the curriculum at undergraduate and graduate levels. It also
articulates the government’s goal to develop higher levels of
scientific research and technological innovation in order to
support contributions by higher education centres to the solu-
tion of national problems and the eradication of poverty. The
Plan also calls on universities to strengthen higher education
on the Caribbean coast and promote multiculturalism.

Nicaragua remains the poorest country in Central Ameri-
ca. In 2008 the gross national income per capita was $1,050,
with half of the population living below the poverty line. One
in five people lives in extreme poverty. After experiencing
GDP growth rates of 3.2% in 2007 and 3% in 2008, annual
growth in 2009 was only 1.5% and inflation was 4.3%. While
the combination of Hurricane Felix and the food/oil price cri-
ses took the inflation rate to 25% in mid-2008, inflation
reached an all time low of 0.9% in 2009. The economic recov-
ery in the United States will affect Nicaragua, as 30% of Nica-
raguan exports are directed to the United States and expatri-
ate workers’ remittances (mainly from the United States and
Costa Rica) represent more than 13% of GDP. Current esti-
mates predict GDP growth rates of about 2.0% in 2010, and
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2.5% in 2011. Inflation is expected to reach 7% in 2010 and
2011.%°

The challenge remains for Nicaragua to stabilize economic
growth and democratic institutions in order to foster sustain-
able development that leads to social gains.

2.5.2 Institutionalization

Although there was increased attention to strengthening insti-
tutional aspects of scientific research in the previous period,
the evaluators found that there was a consolidated collective ef-
fort and strategic approach to strengthening political and insti-
tutional culture for sustainable scientific research and innova-
tion from 2004 onwards. National coordination mechanisms
and systems and university research management initiatives at
the public universities were clearly and necessarily given more
priority in the final project implementation periods.

The evaluators found that various university authorities
who were interviewed placed a high value on research initia-
tives, based on the belief that science, technology and innova-
tion in Nicaragua will lead to economic growth and social
benefits. Sida’s original objectives, discussed by Enrique
Ganuza in the 1988 publication, are based on this same sup-
position that research in the physical and natural sciences
should ultimately benefit Nicaraguan society through innova-
tion. However, the experience of other countries demonstrates
that research will not inherently lead to innovation and posi-
tive impacts in society without public policies and institutional
mechanisms to foster the generation of knowledge and its ap-
plication.”!

In 2006 Sida began to support the Nicaraguan Council for
Science and Technology (CONICYT).Although CONICY'T
was established formally in 1995, it did not receive an opera-
tional budget from the Nicaraguan government until 2005.
The Sida support to CONICYT enabled diagnostic baseline
studies on science, technology and innovation to be carried
out and the development of laws and a policy on S&T.

In 2007 the Innovative University initiative, supported by
Sida in collaboration with Chalmers University, began to im-
plement activities to promote innovation policies and practices
within 10 universities associated with CNU. Activities includ-
ed the promotion of university-industry relations as well as
knowledge generation, protection (intellectual property), and
dissemination.

20 World Bank, 2008
21 The evaluators reviewed public policies and programs to enhance research & develop-
ment in various countries in the region including, Chile, Argentina, and Mexico. 47



HISTORICAL CONTEXT

Evaluator Thomas Alveteg conducted an external evaluation
in 2006 and was able to note significant advances from the
2003 evaluation. The following advances were among those
noted:

 Since last evaluation in 2003 there has been a qualitative
leap in most of the components.

» Improved efficiency over past five years is a result of the
combination of improved management structures and ad-
ministration of the programmes, detailed yearly planning,
and follow-up (better monitoring internally and by
SAREC). The average time for completing a PhD is now
down to 4.5 years.

* The sense of ownership increased. Since 2001 the universi-
ties manage a larger part of the budget and have direct in-
fluence on the selection of supervisors and counterparts.
And since 2003 decision making by Nicaraguan counter-
parts increased.

* The role of the state science council (CONICYT) and its
efforts to promote innovation systems is important and well
worth supporting. But political instability is a concern
since it affects the institution and its work.

* Investment in supporting libraries and information and
communication technologies has also started to have an
impact on the efficiency of the research training.

* The vast majority of PhD students have remained at the
university after finishing their degrees. The critical mass of
researchers is still small, but increasing.

Areas noted for improvement in the 2006 evaluation were:

* The impact of the research capacity-building in the Nica-
raguan society as a whole is still relatively small.

* There is a lack of coordination among the Ministry for Ed-
ucation (basic education), technical training (INACY'T),
and the universities (CNU) with regard to policies and
strategies for education and research.

Alveteg concluded that the SAREC/Sida strategy to promote
national ownership and a research culture (including policy
development, improved research management and adminis-
tration) had started to pay off. The JGG evaluators confirm
this heightened sense of ownership and increased attention to
the cultivation of a research culture during the period from
2006 to 2011. For example:
 Individuals and university officials increased efforts to
complete doctoral studies.
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* Support to information communication technology sys-
tems at the universities continued as a collective initiative
until 2008 and on a bilateral basis in the current and last
project period.

* Support to innovation initiatives and library information
systems commenced in 2006 and 2008, respectively. Both
initiatives promote research skills among academics and
within university structures.

» Laboratories were also modernized during this period with
the purchase of new equipment.

A Swedish project coordinator corroborates this finding:

“In the first ten years not so much happened in terms of research. ...
There were a lot of discussions between and among the Swedish and Nic-
araguan partners about how the situation should be improved. Apparently
we learned something, considering the situation improved remarkably. In
2003 the first PhD student graduated. Now they can undertake their own
research.”

Professor Ingvar Lundberg, Uppsala University

The 2008 edition of Sida’s research guidelines clearly gives

priority to Sida’s support to public universities in an effort to

strengthen national research systems through three types of

support:

* national research policies and strategies,

¢ research management (the administration and manage-
ment departments of universities that help to facilitate re-
search programs), and

 research capabilities (academic studies, facilities, and tech-

nology).

The need to promote a “research culture” through the institu-
tionalization of structures, policies, and practices that pro-
mote scientific research has been a much needed but weak as-
pect of Swedish cooperation in Nicaragua.

The new Strategy for Sida’s support for development re-
search cooperation 2010-2014 seeks to strengthen and im-
prove research related to poverty reduction in developing
countries. The new strategy sets out three areas of support:

* research capacity-building in developing countries and re-
gions (i.e. the capacity to plan, implement, and use re-
search).

* research of relevance to developing countries (to produce
quality research by the scientific community for poverty
reduction), and
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* Swedish research of relevance to developing countries.
The actual results (policies, practices, capacities, and research)

observed by the JGG evaluators will be set out in the following
section of the report.
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3. Outcomes Achieved

This section of the evaluation report describes the degree of
successful achievement of results after thirty years of support
to research institutes, universities, higher education coordinat-
ing bodies, and government agencies.

The Terms of Reference for this evaluation, the documents
reviewed, and the interview responses, reveal two major con-
ceptual assumptions® regarding the scientific research coop-
eration between Sweden and Nicaragua. The evaluators iden-
tified the following assumptions:

1. The knowledge generated from scientific research will con-
tribute to the resolution of social and economic problems
confronting Nicaragua.

2. Scientific research capacity will be strengthened through
graduate training for university faculty members, prefer-
ably in Sweden.

The JGG evaluators found that the first of these assumptions
was not explicitly or comprehensively explored in strategy
documents or project plans during the cooperation. Admitted-
ly, there was increased consideration given to promoting the
presumed link between research, technology and innovation
at the end of the cooperation but an analysis of conditions or
enabling factors for scientific research to effectively contribute
to Nicaragua’s development has not been explicitly addressed
by the stakeholders. This is noteworthy because the first peri-
od of cooperation in the 1980s stated that an “...objective has
underscored the importance of obtaining scientific results that
contribute to confronting problems defined as national priori-
ties by Nicaragua.”?

In general, Sida’s policies and strategies have not expanded
on the agency’s approach to strengthening research capacities
with developing country partners. The 1991 document enti-
tled, The Ownership and Cultivation of Knowledge: The rationale for
Swedish support to universities in developing countries, written by Ber-
it Olsson, is the most expansive document providing guidance
for support to national policy development, university plans

22 Please see the conceptual assumptions discussed by Lea Velho in Moreno and Alveteg,
Collaboration between Sweden and the Public Universities in Nicaragua, Sida Evaluation
03/31.
23 Enrique Ganuza, Research Cooperation between Sweden and Nicaragua in Nicaragua,
SAREC Documentation, 1987. 51
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and policies, and research capacity. The document is based
primarily on SAREC’s experience in various African coun-
tries.

The evaluators note that Sida’s 2001 Policy on Research Coop-
eration affirms the two assumptions above. This policy docu-
ment provides orientation to Sida’s research programming. It
identifies four levels of research capacity: individual, institu-
tional, national, and regional.

The 2001 Policy on Research Cooperation and the recent 2010~
2014 Strategy for Sida’s Support for Development Research Gooperation
premise Swedish research cooperation on the belief that scien-
tifically based knowledge will effectively reduce poverty.

The 2008 Guidelines, Support to National Research Develop-
ment, is the first official Sida policy document that explicitly
describes the need to strengthen university management poli-
cies and practices in addition to academic research capacity.
The 2008 guidelines focus cooperation on building capacities
in three areas: research capabilities; research management,
and national research policies and strategies. This latter area
of support to policies and strategies is important to the first as-
sumption noted above.

The strengthening of these three areas of scientific research
capacity was not the ultimate goal of Swedish cooperation;
rather the higher purpose of scientific research cooperation
was (and is) to positively influence social and economic devel-
opment in Nicaragua. The actual impacts of the scientific
knowledge produced with support from SAREC/Sida in Nica-
raguan society will be examined in the final subsection below.

3.1 RESEARCH CAPACITY
DEVELOPMENT

Strengthening research capacity has been the primary strat-
egy of Swedish support over the last thirty years. The creation
of a critical mass of scientists with doctoral degrees from
Swedish universities was the central activity from the late
1980s until the present and last period of assistance.

The 2006 evaluation Sida/SAREC Bilateral Research Coopera-
tion: Lessons Learned®* described research capacity development
as occurring over a period of 10 to 15 years and moving
through three stages.? These stages are summarized briefly
below:

24 Boeren et al, Sida/SAREC Bilateral Research Cooperation: Lessons Learned, Sida Evalu-
ation 06/17.
52 25 Ibid pages 20-21.
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e Stage 1: Academic training. Support to degree programs,
equipment and laboratories, and research management
training.

« Stage 2: Reduced need for degree programs but increased
need for financing for postgraduate research projects. Re-
searchers have national and international research part-
ners and are publishing regularly in international journals.

* Stage 3: Research projects “become strong and indepen-
dently productive”. Costs for equipment maintenance may
increase but Swedish support is gradually reduced as the
projects achieve financing from other sources.

The evaluators of the 2006 study concluded that the projects
in Nicaragua were in stage 1 and entering stage 2. That as-
sessment may be accurate in a limited sense; however, JGG
evaluators observe that the stages do not sufficiently consider
the development of institutional research policies, strategies,
and practices at the universities or in the public (government)
and private sectors. These corollary political and cultural as-
pects of scientific research capacity development were gener-
ally absent from the Swedish support to Nicaragua until the
last decade and this has consequently limited the progress
through the three stages of academic research capacity.

The results achieved in research capacity, in these limited
terms of academic training and research infrastructure (labo-
ratories and equipment), are assessed immediately below.

3.11 Human Resource Training

Academic training for Nicaraguan researchers has been ongo-
ing for approximately 25 years. The majority of the academics
studied in Sweden although more recently individuals have
studied in other countries such as Mexico and Spain. The
stated objective was to create a critical mass of researchers in
various subject areas related to the physical sciences. This
strategy has not been fulfilled completely due to the thematic
dispersion recognized by previous evaluators. Still, a signifi-
cant number of individuals in the four public universities have
graduated to the present date. The total number of graduates
to date was not consistently available in the self-evaluation re-
ports submitted to the JGG evaluators. In some instances the
figures for outcomes in 2008, prepared for Sida’s country as-
sessment, were higher than the figures provided by the univer-
sities in their self-evaluation reports due to the fact individuals
who were expected to graduate did not.

53
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TABLE 3: Academic Achievement to December 2010

Degree Obtained UNAN-Leon  UNAN- UNI UNA Total
Managua

Doctorate 18 4 4 n 37

Licentiate # 12 7 16 35

Masters " 2 1 22 36

It is important to note that at least 29 individuals are pending
graduation at the doctoral level by the end of the period of
Swedish support according to the information provided by
UNA (7), UNI (5), UNAN-Leén (4 CIDS, 1 CEI 4 CISTA),
and UNAN Managua (8). Eleven individuals from UNT are
pending completion of studies at the Licentiate level and seven
individuals from UNAN-Managua are expected to graduate
at the licentiate or masters level. It is expected that by 2011,
when the Swedish cooperation ends, 66 individuals will have
achieved their doctoral degrees.

The sandwich model as a method for supporting the re-
search capacity of Nicaraguan academics has been applied by
Sida in research cooperation since the recommendation of an
independent review of SAREC modalities in 1985.%° The
sandwich model adjusts the regular “residency” requirements
for PhD students, allowing them to spend periods of time
studying in Sweden and the remainder of their time in Nica-
ragua. Students have had either one Swedish doctoral super-
visor (the open sandwich model), or both a Swedish and a Nic-
araguan advisor (the closed sandwich model).

Previous evaluations offered diverse opinions on the advan-
tages and disadvantages of these models, particularly the open
sandwich model. Researchers interviewed in the course of this
evaluation identified the following advantages of the sandwich
model:

» Teaching positions in Nicaragua were maintained
throughout their studies

* Nicaragua-specific research could be conducted (thus pro-
moting the underlying aim that knowledge resulting from
research will resolve problems confronting the country)

¢ Families were not up-rooted

The following disadvantages of the sandwich model were

identified by respondents:

* Delays in completing degrees resulted due to participants’
dual responsibilities for teaching and research while in
Nicaragua.

26 Moreno and Alveteg, Collaboration between Sweden and the Public Universities of Nicara-
54 gua, Sida Evaluation 03/31 at page 183.
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e The need for English language skills was an obstacle for
entry into the program or presented significant challenges
in the first years in Sweden

 Significant periods of family separation presented personal
challenges.

The JGG evaluators observed that the efficiency of the “sand-
wich” model improved in recent years with the “closed” sand-
wich model. Graduate students benefited from having Nicara-
guan supervisors at their universities (from the first generation
of doctoral graduates) as well as a Swedish professor in the

partner university. The evaluation findings demonstrated a

significant range in the time taken to complete doctoral stud-

ies. The reasons for the lengthy period of studies include:
teaching commitments at the home faculties in Nicaragua,
family circumstances, and the level of structure provided by
the Swedish university and supervisor.

» UNA students planned to complete studies within 5 years;
however 73% of the students took longer to graduate, with
the average being 6.5 years.

e UNAN-Leo6n researchers averaged 9 years in the first co-
hort of studies but have now reduced completion time to 4
years.

» UNTI students have taken slightly longer than students at
other universities. Some doctoral studies have been com-
pleted in 10 to 12 years; however the 2006 Lesson Learned
evaluation noted that the two UNI PhD programs were
only delayed by one semester. For engineering students the
time taken to complete a full-time PhD degree ranges be-
tween 6.5 to 7.5 years.”

» UNAN-Managua students commenced training later but
their combined Licenciate and PhD training has ranged
from 5 to 9 years.

Despite the challenges in completing graduate studies the long
term support was effective in creating a critical mass of gradu-
ates in some subject areas. Dispersion of research topics in the
first decade of the program may have reduced the final out-
come but, in general, the evaluators found a critical mass in
agricultural science, forestry management, geosciences, ecol-
ogy, biotechnology, occupational health, infectious diseases,
and demography and health. In subject areas with few gradu-
ates in the same university there is a risk that graduates will
not continue postdoctoral research studies. For example, in
UNAN-Managua there are significant numbers of graduates

27  www.hsv.se 55
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in geosciences, biotechnology, and ecology but graduates in
occupational medicine and physics noted that an absence of
peer groups within their faculties presented a challenge to de-
veloping research projects.

University representatives and graduates noted that funda-
mental or pure research and particular areas of scientific re-
search have restricted applications in the current context in
Nicaragua. This was noted as an obstacle to continuing basic
research in universities seeking to promote applied research.
For example, chemical engineering graduates commented on
the limited opportunities for pure research and somewhat lim-
ited opportunities for applied research due to a limited manu-
facturing industry in the country.

The existence of academic masters’ programs, designed by
doctoral graduates, is an indicator that a critical mass of re-
search capacity has been created. The following table illus-
trates the type and number of programs. Maestria Cen-
troamericana en Evaluacion de Riesgos y Reduccion de
Desastres, Central American Masters in Risk Evaluation and
Disaster Reduction.

Only UNAN-Leoén has designed a medical science doctor-
al program, but it is pending final approval by the university
management. UNAN-Managua has plans to develop a PhD
program in geosciences.

TABLE 4: Masters of Science Academic Programs Initiated

University Name of Program Number of Promotions Number of Graduates
UNAN-Ledn Occupational Health 1 0
Medical Microbiology 2 3
Epidemiology 4 27
UNAN-Managua Central American Masters in Risk 3 29
Evaluations and Disaster Reduction
UNI Masters of Science in Chemical 1 N/A
Engineering ®
MastersinICT Management®' 1 N/A
UNA Agro-ecology & Sustainable 1 1
Development
Management & Conservation of 1 0
Renewable Natural Resources
Rural Development 6 4
Agribusiness 6 3

28  http://www.sarec-fig.edu.ni/pmciq
29  http://www.maestriagtic.uni.edu.ni
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3.1.2 Research Infrastructure

Laboratories

Swedish financing has contributed to excellent physical facili-
ties for scientific research. The JGG evaluators observed the
majority of physical, laboratory, and information technology
infrastructure funded through the research cooperation pro-
gram. In some cases the self-evaluation reports recognize that
their laboratories may be the highest quality among public
universities in Central America. A list of laboratory equip-
ment is contained in Annex G.*

Atleast 11 laboratories were established through the SAREC/

Sida program:

* 3 at UNAN-Leon: contaminants laboratory; microbiology
laboratory; and demographic and health surveillance plat-
form.

e 5 at UNAN-Managua: geotechnical; mineralogy; geo-
graphic information, photo interpretation/microscopy and
biotechnical laboratories

e 4 at UNI: drying laboratory; environmental engineering
laboratory; process engineering laboratory; telecommuni-
cations laboratory.

* 2 at UNA: bromathology and molecular laboratory; exper-
imental stable for cattle; five other laboratories improved. .

Challenges or deficiencies noted by the researchers and evalu-

ators during the current evaluation include:

* Protocol documents for the use of equipment are pending
preparation in some laboratories.

* The cost of maintenance is high.

* The availability of replacement parts is limited.

* Electricity black-outs negatively affect equipment and po-
tentially compromise the integrity of samples.

* Records of experiments and testing are not consistently
kept at all of the laboratories.

Information and Communication Technologies

It became evident that the research capacity in Nicaragua
would be limited and inefficient without increased access to
information and communication technologies (ICT). Support
to ICT infrastructure at the four universities commenced in
2003, based on a demand-driven plan that identified priori-
ties. The first inter-university project began in 2000 with an
intensive and collective planning phase to design a master
plan. The implementation of the plan covered the period

30 Annex G can only be found in the original version of the evaluation in Sida’s digital archive. 57
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2003-2005 and was later extended to 2008 but in this exten-

sion each university implemented their own ICT plans.

Each university increased internet and intranet access by
means of fibre optic cables, broadband internet access, servers,
computer equipment, and software. Once the infrastructure
and technology was operational modern online administra-
tive management systems were designed and implemented.
Researchers from each university acknowledged the profound
impact of interconnectivity between university buildings and
also to electronic mail and library information systems.

The 2007 evaluation of the ICT initiative observed signifi-
cant advances in a short period of time, concluding that the
project improved capacities at the four universities, moving
them from a basic level of computing and networking to a lev-
el comparable with universities in more developed countries.
Furthermore, at all four universities, there are examples
wherein research being undertaken currently could not pos-
sibly have been performed without the contribution. Univer-
sity management, researchers, and technicians confirmed the
indispensable advances to research efficiency due to the infor-
mation technology infrastructure. The 2007 evaluation by
Greenberg noted some of the successes and challenges in the
implementation of the ICT project:

* The goals of networking campuses, increasing the number
of computers for academic and administrative staff, and
ICT support for research have all been met.

* Some problems arose in the implementation of the physical
network infrastructure at UNAN-Leon; the quality of
equipment purchased was not as high as in the other uni-
versities.

* Bandwidth is more expensive in Nicaragua than expected.

* There have been delays in the acquisition of equipment due
to rigid procurement rules. In the end, the universities
were given permission to bypass some of the national rules
and were permitted to follow Sida acquisition procedures.

* There were some problems with the Swedish counterpart
due to differing opinions as to expectations, responsibili-
ties, and outcomes as well as language problems.

* The original plan was for all universities to share common
administrative applications.

* The four universities have common financial systems and
library systems, but their student information and human
resources systems are distinct.

UNT technicians provided data on the extent of the ICT infra-
structure installed on two campuses: 1,046 network points,

- 852 personal computers, and 144 unshielded twisted pair ca-
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bling boxes were installed. UNAN-Managua reported that
607 individuals had been trained and an ICT policy docu-
ment had been implemented. To illustrate the change in infra-
structure between 2003 and 2010 on eight UNAN-Managua
campuses the following table was prepared for the evaluators.

TABLE5: UNAN-ManaguaICTsin 8 Campuses

Campus Building/Location Connected Buildings Computers with Internet Fibre Opticin metres
Access

Before After Before After Before After
RURD 3 53 30 1,360 0 4,950
RUCFA 0 9 25 184 0 950
CIRA 2 10 20 50 0 200
FAREM-CARAZO 0 6 15 150 0 500
FAREM-ESTELI 0 6 15 127 0 150
FAREM-CHONTALES 0 4 0 96 0 0
FAREM-MATAGALPA 0 5 0 120 0 0
RURMA 0 4 0 10 0 0
TOTAL 5 97 105 2,097 0 6,750

In addition to these technological advances, JGG evaluators
observed facilities and systems first-hand at UNAN-Leon and
noted the impact, including: 16 online university courses, na-
tional and international video conferencing, and modern
computer laboratories within the historic university buildings.

Research Information-Strengthening

As mentioned above, the introduction of advanced ICT in the
universities facilitated the introduction and use of online bib-
liographic information. The Programme for Enhancement of
Research Information (PERIi), an initiative of the National
University Council (CNU), commenced in 2008 with assis-
tance from the International Network for the Availability of
Scientific Publications (INASP).

One of the most important aspects of PER1i has been the
introduction of scientific research databases to the CNU
member universities. In order to promote online bibliographic
research as an integral aspect of university studies infrastruc-
ture and capacity-building activities were designed in five
components. The self-evaluation report from PER1i highlights
the following short-term results:



OUTCOMES ACHIEVED

TABLE 6: Results from PER Il Initiatives

Component Results
Access to high quality * 3database subscriptions selected in a participatory
online sources manner
® 28,827 scientific articles accessed between April
2008 and October 2010
Librarian capacity ¢ 297 librarians trained in online information
building resources
Strengthening ICT *|CT assessments completed at university libraries

e infrastructure improved (computers, servers,
connections improved)

¢ 75|CT personnel trained in wide band administration
and Linux

Strengthening national ¢ 336 academics and researchers trained in use of
publications online information and scientific writing
¢ 162 individuals involved in editing national journals
received orientation

Increased presenceof 25 national journalsincluded in LATINDEX (www.

Nicaraguan research latindex.org)

inopen publications * 5 national scientific journals incorporated in Latin
American Journal Online (www.lamjol.info)

Once the librarians at each university received training they
transferred knowledge to students, lecturers, researchers, and
university administrators through general information ses-
sions and specialized tutorials. The number of users accessing
the databases varied among universities and databases but has
steadily increased since 2008. See Annex H*' for annual statis-
tics demonstrating the use of the databases nationally. The
JGG evaluators note with interest the innovative and frequent
promotional techniques at UNAN-Leo6n and the significant
number of individuals accessing online bibliographic informa-
tion compared to the other universities. The library is also
conducting ongoing monitoring and evaluation to improve
their services to the university community. A 2008 survey
conducted at UNAN-Leo6n asked lecturers and researchers to
explain the purpose of their use of the online bibliographic
databases, elicited the following responses:

*  53% accessed the databases to support their lectures,

*  32% for research, and

* 9% for project development.

60 31 Annex H can only be found in the original version of the evaluation in Sida’s digital archive.
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3.2 RESEARCH MANAGEMENT
AND CULTURE AT
UNIVERSITIES

3.2.1  University research policies and procedures

The Research and Postgraduate Commission of CNU was or-

ganized in 2000 for the purpose of creating a national re-

search system and a national postgraduate system. The Com-

mission works through two modalities:

 the promotion of institutional policies and structures with
the directors or vice rectors of research, and

 the creation of research networks on specific themes (health
and agriculture) that link universities and public officials.

The JGG evaluators noted a number of diagnostic tools pre-
pared by the abovementioned Commission. These tools in-
clude: a list of variables and indicators to characterize re-
search and postgraduate studies (2004), instruments
(questionnaires) to gather information on postgraduate pro-
grams (2008), and a self-evaluation guide to analyze postgrad-
uate programs (2008).

Projects within the overall SAREC/Sida cooperation pro-
gram were bilaterally negotiated with each university and
cach university had a number of projects to implement in one
period. The evaluators note that the 2004-2008 period repre-
sented the first time the universities had submitted a signifi-
cant number of proposals related to institutional-strengthen-
ing. Examples of the initiatives from that time period include:
e at UNAN-Leon, strengthening of higher education man-

agement and research for development capacities,

» at UNA, strengthening of the Research and Development
Council, curriculum development and implementation of
courses with new pedagogical techniques, and strategic in-
stitutional management.

» at UNI, improved research, academic and administrative
management, strengthened lecturers’ capacity in educa-
tional research, and support to small research projects.

* at UNAN-Managua, no particular management initiative
distinct from the research initiatives coordinated by the
Research Directorate of the university.

From 2008 all of the universities submitted proposals for insti-
tutional strengthening initiatives.

The earliest research and postgraduate policies formulated
61
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and approved appear to be three policies formulated and ap-

proved in 2003 and 2004 at UNAN-Leoén. The Research and

Postgraduate policy, approved in April 2003, sets out defini-

tions prior to declaring institutional policy. In the declaratory

policy section the first two articles clarify the important role of
research and postgraduate studies:

* Research and postgraduate studies are integral to the aca-
demics at UNAN-Leo6n, along with undergraduate teach-
ing, social influence, and institutional management (section
4.1).

* Research and postgraduate studies are the processes
through which UNAN-Leén contributes to the transfor-
mation and development of Nicaraguan and Central
American society (section 4.2).

At the time of the present evaluation the new leadership at
UNAN-Leo6n confirmed its commitment to these principles.
However, the financial structures and processes for the actual
implementation of scientific research projects within the uni-
versity are under review.

The 2003 policy statement was implemented through prac-
tices and procedures described in additional documents rati-
fied by the University Council in 2004, those being: the Post-
graduate Studies Regulations approved in July 2004 and the
October 2004 Policy for the Creation and Functioning of Re-
search and Postgraduate Studies Centers. The objective of
these documents was to ensure that scientific researchers, in-
cluding the medical faculty graduates participating in the
Swedish cooperation, were able to continue international ca-
liber research within UNAN-Leoén, and ultimately to contrib-
ute to social development in Nicaragua.

Each university has approached the development of re-
search policies and procedures in distinct ways appropriate to
its own institution. For example:

* UNA, with its leadership having participated in the
SAREC/Sida program, is committed to integrating scien-
tific research into the undergraduate curriculum and
through the application of a variety of incentives and
mechanisms.

* UNI generated a new Educational Institution Model in
2008 after a participatory and consensus-building strategic
planning process. Research and teaching are accepted as
interconnected and essential aspects of the university’s vi-

62



OUTCOMES ACHIEVED

sion®® under this new model. During this reform process a
draft Research Policy was formulated.

¢ UNAN-Managua developed a draft policy but does not
have any official normative orientation to guide its re-
search initiatives.

The JGG evaluators observed that formal approval of a re-
search policy does not automatically support a research cul-
ture. In fact, in UNAN-Managua postgraduate studies and
research for university lecturers has been promoted through
tacit application of informal research promotion policies and
procedures. Furthermore, the policy statements and mecha-
nisms not only promote scientific research within the univer-
sity but seek to promote research for the purpose of contribut-
ing to the development of Nicaraguan society.

In 2009 the Research and Postgraduate Studies Commis-
sion of CNU tasked the research director in the vice rector’s
Office of Research and Development at UNI with the elabo-
ration of a diagnostic assessment of the status of Policies on
Research, Innovation, Intellectual Property, and Postgradu-
ate Studies at the CNU member universities. The following
table summarizes the status of policy development at the time
the study was conducted by the Research and Postgraduate
Studies Commission in 2009. *

32 Vision: “The National University of Engineering is an institution which is consolidat-
ing its position as national leader in the teaching of engineering and architecture and is
a referent in scientific research and technology, constructed through the interaction of
diverse actors, the social sectors, economies and different cultures of the country. Thus
contributing to growth, national development, function and the wellbeing of Nicaraguan
society.”
33 The study is designated “Draft". 63
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TABLE 7: Summary of the Status of Policies at Participating Universities

Type of Policy

Research

Innovation

Postgraduate
Studies

Outreach

Intellectual
Property

Technology
Transfer

Research
Centres

Research
fostered within
budget policy

b4

UNAN-Ledn

Yes.

No.

Yes; integrated
withinresearch
and graduate
studies policy; a
specific set of
regulations was
alsoapproved.

Yes.

Draft.

In development.

Yes. Includedin
two set of
policies:
research and
graduate
studiesand a
specific policy
on the creation
and operation
of research
centres.

Yes; 1% of the
university
budget
approvedin
December 2007
under new
Statutes.

UNAN-Managua

No. However, the teaching
policy permits research
activities within teaching
responsibilities. Research
is developed within
academic units.

No. There are practices
and mechanisms that
promote innovation.

No. Nationaland regional
standards are considered
inguidelines for
development of academic
programs.

No. Strategic and
operational plans identify
social outreach and
collaboration as
priorities. Inter-
institutional agreements.

No.

No.

Draft proposal that will
regulate research centres
and research programs.
Under revision by the
University Council.

Budgeting principles and
practices support
programs and research
with high socialimpact
value.

UNI

Research, Postgraduate
and Outreach Articulation
Model approved by the
Rector within the
framework of New
Educational Institution
Model. Learning and
Knowledge Communities
are mechanisms to
develop research.

No. Learning
Communities are
developing innovation
policies. Movement of
Innovatorsisin
development.

Adraft postgraduate
policyis under review.
Postgraduate regulations
inplace.

The New Educational
Institution Model
emphasizes outreach.
New policyis being
drafted by one of the
Learning Communities.

Draft.

Considered within the
draftintellectual property
policy.

Draft proposalon
administration of
research centres and
programs.

Lessthan 1% of budget is
assigned toresearch.

UNA

Research for knowledge-
generation purposes is
one of the main aspects of
the university’s mission.

No. The Research,
Outreachand
Postgraduate Office and
the University Innovation
Commissionat UNA
promote innovation.

Postgraduate Studies
System Guidelines 2002,
were updated in 2004.
Postgraduate
Development Plan 2005-
2010

No. Implicitin UNA's
commitment to
knowledge-generation.
Outreach Commission
promotes outreach.

No. University Innovation
Commission formulating
policy.

No. Partially considered
inintellectual property
policy and professional
services.

No. Research System
proposal defines creation
of centres within faculty
structure.

International cooperation.
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Promotion of Yes, within No. Networking is Promoted withinthe New  Researchis organized
research Researchand promoted. Educational Institution within UNA by research
groups/ Postgraduate modelandthe Learning groups.

networks Policy Community modality.

Other policies Incentive fund Regulation of Policy on remuneration Entrepreneurship

to promote implemented Postgraduate and for professionalservices  strategiesareinplace to
research and from 2007 (for Continuing Studies (2008)  offered through UNlisin promote links between
postgraduate publicationsin formulation. researchand

studies indexed development.

journals). Work
regulation for
academics.

3.2.2  University Culture

The JGG evaluators found, and the above table confirms, that
formal policies on scientific research and postgraduate studies
do not, on their own, guarantee that research is given priority
and is supported. The formulization and formal adoption of
policies that promote research may be, depending on the de-
gree to which research is promoted through the university
leadership, simply the first step to an eventual institutionaliza-
tion of research through various mechanisms and practices.

In the case of UNAN-Managua and UNA the lack of poli-
cies has not impeded the development of scientific research
through postgraduate studies. In fact, in the case of these two
universities, the principled integration of research as a funda-
mental aspect of the university’s mission, has resulted in in-
grained institutional “cultural values and practices” that rec-
ognize the value of scientific research.

Interviewees with researchers in UNI and UNAN-Leén
observed that the university culture gave priority to under-
graduate lectures to the extent that scientific research and
postgraduate activities became difficult to undertake due to
time constraints. All researchers interviewed reiterated the
importance of undergraduate teaching but acknowledged that
it is essential to find a balance between teaching responsibili-
ties and research activities.

Research culture is strong within the three SAREC/Sida-
supported research centres at UNAN-Leon. However, the
overall institutional culture at UNAN-Leén has not fully inte-
grated scientific research and postgraduate studies as activities
that are central to its mission. The new strategic plan may en-
hance this integration of research into the university culture.
The evaluators observed UNI in a transitional phase in which
research, technology, and innovation has been prioritized and
will be fully implemented when mechanisms and procedures
are established.

Two university authorities interviewed noted that an image

of elitist Swedish-supported researchers developed because
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specific faculties were supported over a lengthy period of time.
A Sida official acknowledge that, in order to address the envy
mentioned, and create a positive atmosphere for research,
SAREC/Sida provided funds for competitive grants open to
all professors at all universities.

One university vice rector stated that the emphasis on the
international scientific publication of research results, is not
valuable, considering Nicaraguan development needs. During
interviews with the evaluators, university representatives and
public officials remarked that national dissemination of re-
search results in clear, accessible language is important to
consider in tandem with dissemination through national and
international academic publications.

The evaluators noted the absence of best practices regard-
ing the promotion of ownership until the latter period of coop-
eration with Nicaraguan universities. The best practices for
institutional and national ownership are derived from the Par-
is Declaration on Aid Effectiveness. Once ownership became
integral to international development cooperation discourse,
Sida encouraged Nicaraguan universities to assume greater
ownership. For example, funds were transferred and adminis-
tered within the university financial systems and general insti-
tutional strengthening initiatives were supported. These ac-
tivities were greatly appreciated by the university leadership
interviewed, although some regretted the late implementation
of strategic institutional activities. The evaluators acknowl-
edge that changing an institutional culture is a long term pro-
cess. External interview respondents also noted the tradition
in Nicaragua has been to educate professionals for the labour
force and not produce scientific researchers.

3.3 NATIONAL POLICIES AND
INSTITUTIONS TO PROMOTE
SCIENCE, TECHNOLOGY &
INNOVATION

The conceptual assumption of the nexus between scientific re-
search and development has underpinned Swedish research
cooperation. Desk research and interviews with university
representatives and public officials made evident that a num-
ber of conditions are necessary to ensure research will lead to
economic and social development. The conditions identified
were: a long term vision for the country, effective public poli-
cies, and stable institutional mechanisms to oversee policy im-

plementation through specific programs. A critical mass of
b6
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scientists trained and educated through individual and institu-
tional research capacity-building activities, will not in and of
themselves impact a country’s development unless other politi-
cal and institutional factors are considered and implemented.
Swedish research cooperation in Nicaragua was based, for the
most part, on the premise that a bottom up approach in which
a critical mass of scientific researchers, once sufficient, will
stimulate an enabling environment for science and develop-
ment. This approach was necessary because there was no na-
tional level counterpart mandated to promote research in
higher education institutions. Once CONICY'T began to
function Sida was able to engage with a national level body
tasked with promoting research and the nexus between scien-
tific and technological research and national development pri-
orities.

3.3.1  Government Policy and Institutions

It is important to emphasize that Swedish-Nicaraguan coop-
eration in the area of scientific research has occurred, for the
most part, without a strategic national vision or path defined
by the Nicaraguan government. The absence of a national re-
search and development vision restricts public policy initia-
tives, institutions, and scientific research to those problems
that are immediate and acute as opposed to those with a long-
term or strategic view. Admittedly, the Swedish cooperation
was consistent with Nicaragua’s national development plans
but these plans did not specifically address scientific research
until the most recent plan currently in force.

Admittedly, the political, economic, and social context and
the brain drain resulting from the armed conflict in the late
1970s and 1980s impeded long-term vision and scientific re-
search. Political ideological divisions prohibited progress in
the 1990s as well. As mentioned above in the historical review
section, the Nicaraguan Council for Science and Technology
(CONICYT) was established in 1995 but did not become op-
erational until 2001 when the 19 council members were
named by the Bolafios government. Council members include
business, university, government, and civil society representa-
tives. Only two university representatives are named to the
Council: one representing public universities and one repre-
senting private universities.

The Council is affiliated with the Vice President’s Office
but enjoys administrative and functional independence. In
2004 the technical secretariat of the Council became associ-
ated with the Sida research cooperation program and since
that time has undertaken initiatives to develop the legal and

policy basis for a science and technology system in Nicaragua. o
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Achievements include:

 a catalogue of science and technology actors in each sector
(academia, business, and government),

* anational plan for the promotion of Science, Technology
and Innovation (ST&I), recently approved in October
2010, and

+ adraft law pending final passage in Congress.

The National Plan for Science, Technology and Innovation is

based on the previously mentioned nexus between ST&I and

economic and social development, and adopts the terminol-

ogy developed by international organizations such as OECD

and ECLAC. The Plan proposes a National Innovation Sys-

tem (INIS) to achieve its general objective of stimulating sus-

tainable economic and social development in Nicaragua with

ST&I as the principal driver. The Plan describes eight pro-

grams:

* human resources for ST&I

e anational researchers’ system

* the retention, repatriation, and mobility of human resources

 the promotion of awareness of the development, dissemina-
tion, and use of ST&I

 research, development, and innovation for modernization
of productivity

* connections among ST&I actors

»  ST&I measurement indicators

» ST&lI investment incentives

The draft law on Science, Technology and Innovation sets out
objectives and strategies to stimulate linkages between re-
search and development through knowledge-development, ex-
perimental research, and the application of new technology
for the purpose of innovation. The draft legislation would re-
quire the state to assign 1% of the national budget to science,
technology and innovation programs. The proposal would
also grant CONICYT administrative autonomy with the
mandate to oversee a National Science, Technology, and In-
novation System comprised of a variety of public, academic,
and business sectors. Academic representation would be ex-
panded with an increased presence of members of CNU.

A strengthened Science, Technology, and Innovation Coun-
cil is an important catalyst for research promotion but is also
necessary to provide momentum to the dialogue among aca-
demics, policymakers, and entrepreneurs. Currently this type
of tripartite decision making is formalized in the occupational
health and safety sector for the obvious reason that tripartite

48 mechanisms are well established in international and national
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labour law. Nicaragua, unlike Argentina, Mexico and Chile,
does not appear to separate ST&I mechanisms from policy de-
cision making. CONICY'T has both policy making and system
administrator functions for the promotion of ST&I.

Swedish support has contributed to regenerating CONI-
CYT from a dormant institution, helping it become a frame-
work that can set standards and eventually support program
implementation. The evaluators confirmed the cautious as-
sessment by Nicaraguan researchers that ST&I is in its infan-
cy in Nicaragua. The almost complete absence of investment
in ST&I by the private sector is an obstacle to the proposed
collaborative process. For example, entrepreneurs and former
researchers confirmed that medium and large manufacturers
in Nicaragua rely on external expertise and technology for re-
solving technical problems.

3.3.2 Inter-University Initiatives

The National Council of Universities (CNU)** was formed in
1990 after the promulgation of the Law on Autonomous Uni-
versities. It is an independent organization, comprised of the
ten universities® in Nicaragua that receive public monies,
with the mandate to: formulate and implement national policy
on higher education and regulate authorization of new higher
education institutions. Its mission is to provide Nicaraguan so-
ciety with well-prepared, innovative, humanistic, and compet-
itive human capital that will contribute to social and econom-
ic development. CNU organizes its inter-university work
through three modalities: systems, projects, and commissions.
At present there are 23 commissions that have the responsibil-
ity to nationalize common approaches and standards relating
to a particular topic.

CNU began to receive support from the SAREC/Sida pro-
gram in 1994 and has represented an important collective in-
ter-university mechanism to conduct diagnostic assessments,
formulate recommended standards for research and postgrad-
uate studies, and construct national systems in higher educa-
tion. The Research and Postgraduate Commission, consid-
ered the most important academic commission, has been
responsible for organizing the exchange of scientific knowl-
edge through conferences and seminars, diagnostic studies re-
lated to research capacity and, most importantly, since 2003,
the commission has fostered the development of a National
Higher Education Research System (SINIES in Spanish). A

34 See CNU website: http://www.cnu.edu.ni/
35 The members of CNU are: the four public universities participating in the Swedish
cooperation program, two community universities in the Atlantic Coast, and four private
universities receiving public monies: University of Central America, the Polytechnic
Institute, the Catholic University of the Dry Tropic and the Dominican School. 69
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2004 assessment of the research capacity in the 10 universities
belonging to the Council identified weak inter-university re-
search activities. The JGG evaluators, and indeed the Nicara-
guan researchers participating in this evaluation, recognize
that at present inter-university cooperation remains limited
and represents an untapped potential.

3.4 THE IMPACT OF SCIENTIFIC
KNOWLEDGE ON
DEVELOPMENT

3.41  Research Conducted

The SAREC/Sida program supported research directly
through the masters, licentiate, and doctoral research projects
and also through financial support to competitive research
funding mechanisms implemented by the universities and
CNU. The following table lists the major research projects un-
dertaken at the universities through their academic programs
or research centres. The information is reproduced based on
the research projects identified in the university’s internal eval-
uation reports, interviews, and reports of research seminars.

TABLE 8: Summary of Major Research Projects Undertaken

Research Centre Research Projects
UNAN-Ledn
Infectious Diseases Research Centre ¢ The rotavirus diarrheain children

e Infant Diarrhea E. enterotoxigenic

 Prevalence of intestinal parasites in Nicaragua

¢ Diagnosis of Entamoeba histolytica in Nicaragua

¢ Chagas’ disease in Nicaragua

e Giardiasis in Nicaragua.

e Structuraland immunochemical study of endotoxins of bacteria that cause
infant diarrhea

¢ Antimicrobial resistance in bacteria

* Protozoan intestinal parasites

e Infantdiarrheaviruses, bacteria and vaccine clinical trials

¢ Dengue

¢ Hepatitis

¢ Rheumatic fever

¢ Antimicrobial resistance in bacteria causing various infectious episodes

Occupational Health and Environment ¢ Health of miners
Research Centre ¢ Organophosphate-induced neurobehavioral effects and delayed neuropathy
o Effects of pesticide exposure on skin
 Pesticide exposure and effects on neurological development of children of
agricultural workers
* Work and environmental perspectives on chronic renal disease in Nicaragua
¢ Economic and health impacts of pesticide exposure
* Society’s expectations of universities as interpreted by university managers
and academics
* Work, organization and humanresources
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Demography and Health Research ¢ Demographic and Health Surveillance System
Centre ¢ Maternal health initiatives based on community census
 Suicide

* Reproductive health and violence against women
* HIV/AIDS and sexual behaviour

UNAN-Managua

Geoscience RESearch Centre (CIGEQ)  Evolution of volcanic structures
¢ Hydrogeological, geophysical and hydro chemical researchin Leon -
Chinandega plains
¢ Seismic amplification evaluation
¢ Dynamic properties of soilin Managua area

Multidisciplinary Environmental  Solid waste management modelling - Managua case study
Research Program * Microbial degradation of toxaphene
¢ Groundwater occurrence and risk of pollution in mountain watershed
* Organic contaminants in aquatic eco-toxicological bioassays
e Fluvial transport and risk of mercuryin gold mining area
¢ Child labour and health hazards due to chemical exposure in waste disposal
sites
 Ecologicalimplications of DDT and glyphosate
¢ Environmental biotechnology
¢ Bioremediation with bacteria and fungus in laboratory experiments with
aerobic and anaerobic bioreactors
¢ Bioremediation with amaranth plants in contaminated sites
e Transformation of used oilinto bio diesel
* Transformation of used cooking oil into cleaning liquid

National Agrarian University (UNA)

Examples from Vland VIl Scientific ¢ Strengthening rural outreach toimprove food security among peasant
Meeting of UNAresearchers farming families through communal university plan

¢ Economicimportance of micropropagation of crops

e Alternative energy in productive activity in Nicaragua

e Cocoyam and the dasheen mosaic virus

¢ Organic strawberry cultivation

¢ Pests and fungal disease in cashew cultivation

e Alternative botanical and chemical pest controlin tomato cultivation

¢ Organic and synthetic fertilizers in soy cultivation

e Comparative physical, chemical and biological analysis of three coffee

production systems

o Effects of dietand supplements on sheep

e Incidence and economic impact of lesions in the bovine channel

¢ Disease Assessmentin pine trees

¢ Chemical and Botanical management of white mite

* Reforestationin dry tropical forest with planting

o Effects of nitrogen in corn production

National Engineering University (UNI)

Chemical Engineering Faculty ¢ Drying and crystallization
* Process engineering
¢ Environmental engineering

Electronics and Communication Faculty e Data communication
¢ Applied electronics
e Industrial control systems
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3.4.2 Knowledge Sharing Mechanisms

Knowledge Dissemination

The Swedish cooperation has supported various models for
the dissemination of knowledge resulting from research car-
ried out in Nicaragua. According to a 2009 CNU health re-
search impact study®, knowledge production during the pe-
riod of 20042008 amounted to 294 documents published in
specialized international journals. The thematic breakdown
of these publications was as follows:

*  47% medical sciences and health (139 publications),

* 16% agricultural sciences and biology,

* 12% natural sciences,

* 10% social sciences.

The three major contributing institutions in that period were:
UNAN:-Leon, the Ministry of Health, and UNAN-Managua.

The academic focus of the Swedish cooperation has ben-
efited academic publications and events. Research results are
primarily disseminated via national scientific events, such as
those organized by the universities or the National Council of
Universities, as well as through international conferences and
journal publications. The following information provides ex-
amples of research dissemination activity by the university
partners.

TABLE 9: Summary of Publications by Researchers in Public Universities

University Partner Number of publicationsin
peer-reviewed and indexed

journals

Number of books, chaptersin
books, or doctoral theses

Number of presentations at
scientific events

UNAN-Managua e 4doctoral theses

* 10 masters/ licentiate theses

¢ 26 publicationsin
international scientific
journals

® 24 presentations at
international scientific events
¢ 37 presentations at national
scientific events

UNAN-Ledn ¢ 17 doctoral theses
¢ 19 masters’ theses

* 8 chaptersinbooks

¢ 160 publicationsinindexed
and peer reviewed journals
e journals; one of which earned

e more than 280 presentations
ininternational and national
scientific events

the national prize for best ® 2books
research
National Agrarian e 26 publicationsin reviewed N/A * 29 presentationsin

University (UNA)

National Engineering
University (UNI)
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journals
¢ 140 publicationsinindexed
journals

® 12 publicationsin
international peer reviewed
journals

* 18 publications in national
journals

e 4doctoral theses
¢ 13 masters’ theses

international scientific events
¢ 21 presentations in national
scientific events

¢ 100 presentationsin
international proceedings

36 Impacto Cientifico y Social en el Area de las ciencias Medicas y de la Salud, Nicaragua
(CNU: Managua, 2009)
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Despite the increase in knowledge dissemination via academic
fora, various university authorities (rectors and vice rectors)
and external actors in the public and private sectors who were
interviewed in the course of the evaluation observed that sci-
entific research findings were not sufficiently circulated
among professionals and businesses, thus limiting the possibil-
ity that these research findings could be applied to resolve na-
tional problems.

Nicaraguan university partners have also launched scien-
tific journals. One journal, Nexo, is peer-reviewed and the re-
mainder are indexed and/or catalogued:

* Nexo (UND)»

e La Calera (UNA)™

* Tierra (UNAN-Managua)®
* Ciencia (UNAN-Managua)*
*  Universitas (UNAN-Leon)"

Knowledge Networks for Research and Development

In the 2003 evaluation the evaluators found that the Nicara-

guan researchers had developed few collaborative initiatives

with other local, national or international researchers beyond
their Swedish counterparts. While networking and collabora-
tive initiatives in Nicaragua could still be improved, as noted
by the university researchers themselves, the JGG evaluators
found that individual researchers and the research centres had
increased participation in a variety of informal and formally
constituted collaborative arrangements and/or networks.

These networks provide various benefits to the Nicaraguan re-

searchers involved with this Swedish cooperation program,

including: information exchange, peer-to-peer knowledge
sharing, experimental research arrangements, collaborative
knowledge transfer, and joint research initiatives.

A review of interview notes and the internal evaluation re-
ports permits the categorization of over 100 networks and col-
laborative arrangements entered into by Nicaraguan re-
searchers into the following profile:

Nicaraguan collaborators and networks

* municipal governments

 the national government (government ministries, CONI-
CY'T, institutes, public regulatory agencies, hospitals)

* industry (sugar producers, internet service providers’ asso-
ciation, coffee producers, cattle breeders, food manufactur-
ers

)

37 http://www.latindex.unam.mx/buscador/ficRev.html?opcion=1&folio=18766
38 http://www.latindex.unam.mx/buscador/ficRev.html?folio=12666&opcion=1
39 http://www.latindex.unam.mx/buscador/ficRev.html(?folio=18814&opcion=1
40  http://www.latindex.unam.mx/buscador/ficRev.htm(?folio=18809&opcion=1
41 http://www.latindex.unam.mx/buscador/ficRev.htm(?folio=18066&opcion=1 73
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» organized and unorganized workers (unions, agricultural
cooperatives, small farmers)

* civil society organizations (non-governmental organiza-
tions, communal associations)

* universities and research centres

International academic and funding collaborators and networks

» specialized international agencies (such as the Pan Ameri-
can Health Organization, International Labour Organiza-
tion)

 universities in Europe (Italy, Finland, Germany, Spain,
Switzerland, Denmark), the United States and Latin
America (Mexico, Cuba, Chile, Argentina, Brazil, El Sal-
vador, Panama, Costa Rica), and Africa (Mozambique)

* international inter-university networks and projects (Ital-
ian-Central American inter-university network on natural
threats)

* development cooperation agencies (Switzerland, Japan,

Spain, IDRC)

The research centres associated with the Faculty of Medicine
at UNAN-Leoén have constructed the broadest network local-
ly, nationally, and internationally due to the nature of their
medical research, while others lead or participate in national
and Central American networks. The following are some ex-
amples of collaborative networks that have been established.

The Biotechnology Laboratory at UNAN-Managua be-
longs to the Nicaraguan Institute of Biotechnology (INBION).
The initiative arose from the need to optimize human and
material resources in a more rational and effective manner by
integrating a group of highly qualified scientists from three
key sectors (industry, government, and universities) in order to
promote Nicaraguan Science and Technology with the aim of
influencing the socio-economic development of the country.
Currently there are nine national institutions that form this
institute: UNAN-Managua, UPOLI, UNA, UNI, UNAN-
Leon, EIAG-Rivas, INTA, MAFOR, and a private company,
Tecuilcan.

At UNI, the Chemical Engineering program has initiated
international networks with research groups from European
and South American universities within the CY'TED and
ALFA III programs. The Electrical and Computer Engineer-
ing program has also initiated international collaboration
with Latin American universities in the framework of the Lat-
in American and Caribbean organizations (LACCIR) in IC'T
research projects.
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3.4.3  The Social Impact of Research Results

The university researchers have applied their knowledge for

the social benefit of Nicaraguans through three categories of

activities:

* law and policy reform,

 contributions to improve the quality of life, and

 contributions to improve productivity (and ultimately the
standard of living).

The absence of clear standards, indicators, and benchmarks
for measuring the impact of scientific research presents chal-
lenges for evaluators and researchers alike, as was recognized
by university researchers interviewed in Nicaragua during the
course of this evaluation. International debate on measuring
the impact of scientific research has not produced recognized
measures to date. An impact study of health research support-
ed by CNU in 2009* suggests social impact be measured by
three types of impacts to assess the change in quality of life
and standard of living of the society “due to the creation, dis-
semination, use, and appropriation of the products generated
by scientific and technological activities.”*

In the context of this evaluation there were insufficient re-
sources and time to effectively measure impacts. While the
Swedish cooperation was based on the assumption that re-
search capacity would eventually impact positively on devel-
opment neither Sida nor the university researchers systemati-
cally measured the impact of research projects. JGG
evaluators were only able to identify social impacts, as they re-
late to changes in the quality of life or standard of living meas-
ures referred to above, based on interviews with researchers,
external actors and document review.

The table below summarizes some of the social impacts
achieved by academic researchers at the four public universi-
ties participating in the SAREC/Sida program. On subse-
quent pages case studies reflecting research initiatives attrib-
uted to Swedish cooperation are included.

42 Impacto Cientifico y Social en el Area de las ciencias Medicas y de la Salud, Nicaragua
(CNU: Managua, 2009)
43 Ibid at 4. 75
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Table 10: Social Impacts Achieved by Researchers at the Participating Universities

Three categories of
socialimpact
activities
Contributions to
law and/or public
policy reform

Contributions to
improved quality of
life of Nicaraguans

UNAN Ledn

As members of National
Occupational Health and
Safety Council, contribute
to policies and regulations
related to: workplace
medical exams,
ergonomics, and child
labour

Advise Ministry of Health
on health prioritiesin the
country

Reproductive health
census data influenced law
onviolence againstwomen
and was included in the
first human development
national report produced
in 2000 by UNDP.

Introduced the rotavirus
vaccine in the national
vaccination schedule/
protocol

Improved water quality in
Lednasaresultof testing
foramoebas

Incorporation of diagnostic
testing for parasites not
previously considered in
general stool exams

UNAN Managua

Support to legislative
proposal on solid waste
disposal

Participation on National
Climate Change
Commission

Successful laboratory
experiments applying
bioremediation to water
and soil contaminated by
pesticides

UNI

Participation on
Commission to ensure
food safety standards (see
Codex Alimentarius below)

Public forum on mobile
telephone service and
health risks (see
description below)

Supportto municipal
governments for creation
of online government
services

UNA

Support to Organic
Produce Law on behalf of a
women’s cooperative and
ecological producers’
network

National Human
Development Plan

Active participantsin the
formulation of laws on:
biodiversity, biosecurity,
food security and nutrition,
forest growth, and national
waters

Laboratory services
provided at reduced cost
for specificinfectious
diseases for residents of
Ledn

Study geological fault lines
and advise municipality of
Managua regarding
constructionand disaster
prevention

Studentresearchin
factories; medical
attention toworkers

Study chronic renal failure
in 600 people in two
communities; assess
psychosocial, mental
health, and human rights
impacts

Respiratory health of
children living near landfill
site studied

Contributions to
improved standard
of living

Alternative pestand crop
management methods
developed by UNA
researchersand appliedin
Nicaragua and the region
improve production.
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Impact of a Participatory Program of Integrated

Management of Pests in Agricultural Crops

Over a four year period between 2004 and 2008 a series of ex-
periments was conducted on the management and control of
the major pests of tomato, peppers, and gourd crops in the
municipality of Tisma in Masaya. The objective of the re-
search experiments was to evaluate the alternative manage-
ment of pests. The trials were carried out in a participatory
manner in fields of producers in the area under the leadership
of Dr. Edgardo Jimenez Martinez of the National Agrarian
University. There were eight trials: 3 in tomato crops to assess
alternative management of the white fly and fruit worms; 3
trials in pepper crops to assess the management of mites; 1 tri-
al of cucumbers to evaluate alternative control of pests; and 2
trials of mixed crops to understand the different effects of
pests on mixed crops compared to single crops. The crops
were planted at the beginning of each year in the fields of 25
producers who benefited directly from the experiments. An-
other 45 producers participated in the field work, training
workshops, and the analysis of the alternative management
techniques assessed.

After four years of uninterrupted work in Tisma various
problems with pests, diseases, varieties, irrigation, and mar-
keting continue to be detected. However, producers regained
confidence in the tomato crop due to its recovery and a 20%
increase in production. The pepper crop was slower to recov-
er; however producers reported a 30% increase in production
in 2009. Future studies in the integrated management of pests
will focus on the problems that producers have identified with
vegetable and basic grains.

University students were also involved in the experiments:
16 undergraduate students used the trials as the basis for their
research papers and 80 participated in field work.

Antenna System and Electromagnetic Radiation Forum (2004)
The dilemma between the possible risk to public health and
advances in telecommunications was discussed during the
“First Antenna System and Electromagnetic Radiation Fo-
rum”, which dealt with the uses, impacts, myths, and realities
of mobile phones in Nicaragua. The forum was organized and
moderated by members of the National Engineering Univer-
sity’s Faculty of Electronics and Computers research program.
It was attended by representatives of: the National Engineer-
ing University, the Pan American Health Organization, mo-
bile service providers, the National Assembly, TELCOR (the
public telecommunications regulatory agency), the Ministry
of Health, civil society, and others. The principal result
achieved was the freezing and eventual abandonment by the 77
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parliamentary Communications Commission of the proposed
law that would have virtually eradicated mobile telephone ser-
vice in Nicaragua.

Codex Alimentarius (2002-present)

Several members of the Faculty of Chemical Engineering re-
search team have been active members of the Codex Alimenta-
rius Commission of Nicaragua. The Commission is responsible
for developing food standards, guidelines, and related texts such
as codes of practice under the joint World Food Organization

- World Health Organization Food Standards Programme.
The main objectives of this program are to protect the health of
consumers, ensure fair trade practices, and promote coordina-
tion of all food standards work undertaken by international gov-
ernmental and nongovernmental organizations.

Pesticide poisoning in Nicaragua - five decades of evidence**
Problem: The evidence of the last 50 years demonstrates con-
vincingly the negative impact of pesticide use in Nicaragua,
where high rates of acute pesticide poisoning have been docu-
mented. Recent changes in the institutional approach in the
health, environment, and agricultural sectors have led to sig-
nificant improvements. Measures to address the problem have
included restrictions and bans on certain pesticides, pesticide
management projects, integrated pest management, and the
promotion of chemical safety practices. However, this is not
enough. Structural changes are needed to reduce reliance on
chemical pesticides and to enhance measures to protect work-
ers’ health and the environment.

Major research findings: Research conducted by the National Au-
tonomous University of Nicaragua (UNAN) in Leén with the
Nicaragua Ministry of Health and the Pan-American Health
Organization (PAHO) showed that the annual incidence of
Acute Pesticide Poisoning was 2.3% in the general population
and 8.3% among sprayers. About 66,000 cases were estimated
to occur annually, but only 5% of the medically treated cases
were reported to the Ministry of Health. The poisonings led
to about 340,000 lost days of work. 77% of cases were caused
by pesticides proposed to be banned or restricted in Central
America, and the main causes for exposure among sprayers
were leakage of the backpack pump and incomplete or no use
of personal protective equipment.

Use of research findings: The research findings informed recent
policy and programmatic changes. In the environment sector,

44 Based on the article: Patricia Castillo, “Control Biologico de Plagas” in Freddy Aleman et
78 al, Innovaciones en las Universidades Nicaragiienses: Casos Exitosos (CNU: 2010)
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chemical safety has been reinforced. In the agricultural sector,
Integrated Crop Management has been promoted. In the
health sector, Nicaragua has developed a national toxicology
centre and a pesticide program integrated within a health sur-
veillance system. Nicaragua has implemented integrated pest
control programs and has prohibited two of the most toxic
pesticides. Ongoing research continues, feeding into these re-
forms. A series of new methods has been developed to assess
pesticide exposure, which makes the ongoing monitoring of
exposure easier.

Research Experience of the UNAN - Ledn in the Study of Child-
hood Diarrheain Nicaragua “

Problem: While infant mortality rates in Nicaragua had de-
clined over the 1980s and 1990s, acute diarrhea was still a
major cause of mortality and morbidity in children under five,
especially in poor, rural areas. As it was difficult to address
the causes of infant mortality from diarrhea (poverty, malnu-
trition, and poor sanitation), Nicaragua attempted to combat
the problem with vaccinations.

Major research findings: The Department of Microbiology of the
Faculty of Medicine at the UNAN — Leon conducted a series
of community-based epidemiological studies on the preva-
lence of different pathogens and the specific genotypes of the
microorganisms causing acute diarrhea in children. Once the
prevalent pathogens were identified, the team participated in
safety and efficacy trials of rotavirus vaccines, along with safe-
ty and efficacy trials for other vaccines being introduced to
the National Immunization Program. It was part of the Glax-
oSmithKline trials for monovalent Rotarix, the first human
rotavirus vaccine, and provided evidence of the safety and ef-
ficacy of the vaccine. In response to a 2005 diarrhea epidemic,
the UNAN-Leon participated in Ministry of Health efforts to
work with MERK SHARP DONE to introduce the RotaTeq
vaccine. Together with five other sites, the UNAN-Leon is
part of the diarrhea surveillance system in Nicaragua, moni-
toring the prevalence of acute diarrhea in vaccinated vs. un-
vaccinated children. The results were expected in 2010.
Meanwhile, the UNAN-Leo6n also studied the prevalence of
different strains of the Norovirus, another common cause of
diarrhea in the area.

Use of the research: As the research was conducted in close col-
laboration with the Ministry of Health’s National Immuniza-

45 Based on the article: Felix Espinoza, “Experiencia de Investigacion de la UNAN-Ledn en el
estudio de la diarrea infantil en Nicaragua” in Aleman et al (2010). 79
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tion Program and with vaccine-producing pharmaceutical
companies, the findings were of direct use in informing the
development of vaccines and testing their efficacy and safety.
Being part of the vaccine trials, in turn, strengthened the epi-
demiological diarrhea surveillance capacities in Leén. The
UNAN-Leon played a lead role in setting up a Central Ameri-
can network for rotavirus monitoring and trained counter-
parts in Ecuador, Chile, and Costa Rica in the identification
of rotavirus and calicivirus strains.

Citizen Security in Ledn: Accumulated Experience*

Problem: Insecurity in Leon had been rising in 2005 and 2006,
particularly in the form of youth crime, which presented risks
both for the youth involved and the general population. The
City of Le6n wanted to make Leon the safest city in Nicara-
gua and wanted to do so through a multi-sectoral, communi-
ty-based approach.

Mayor research findings: In 2005, the UNAN-Leo6n collaborated
with the municipal police in a study of local perceptions of in-
security. They found that 67% of the adult population had the
perception that citizen security had deteriorated. Increased
consumption of alcohol and drugs were thought to be contrib-
uting factors. When the study was repeated in 2009, it showed
that perceptions of insecurity had remained constant and that
crime statistics had declined, especially among youth. Con-
tributing factors to an enhanced sense of security were: having
a sector police chief, having a neighbourhood watch commit-
tee, and the presence of regular police patrols.

Use of the research: The UNAN-Leo6n participated actively in the
Departmental Youth Support Group of Leon, which organ-
ized regular multi-sectoral meetings with a range of local or-
ganizations and institutions to develop joint action plans re-
sponding to youth needs and priorities. The UNAN-Leo6n
rescarch informed these activities and action plans by updat-
ing a database on local youth gang dynamics and providing
diagnostic information for the development of the youth strat-
egies. The multi-sectoral group drew on the research findings
to disengage youth from gang activities by offering sports al-
ternatives, signing social commitments, reintegrating youth
into the educational system, providing jobs and scholarships,
clearing rehabilitated youth’s records to allow them to find
employment, technical training, and educational talks.

46  Andrés Herrera Rodriguez y Braulio Espinoza Mondragén, “La seguridad ciudadana en
80 Ledn” in Aleman et al.



4. Sustainability

JGG evaluators, in keeping with evaluation practice in the in-
ternational development context, assess the sustainability of
results by examining the degree to which the cooperation ini-
tiative will generate enduring benefits after Swedish support
has terminated in 2011. Sustainability is not only a matter of
financial support; rather it is a multi-dimensional concept that
requires a similarly multi-faceted assessment.
Key factors that affect the potential sustainability of a de-
velopment initiative are:
* public policies and laws (political sustainability)
* institutional human resource capacity and management
practices (institutional sustainability)
 participation and collaboration of multiple actors (social
sustainability)
 increased financial resources (financial sustainability)

Each development initiative will require particular strategies
to ensure that the above-mentioned factors of sustainability
are met. The scientific research cooperation between Nicara-
gua and Sweden has aimed to strengthen policies and capaci-
ties to ensure that scientific research can positively impact
Nicaragua’s social and economic development.

4.1 POLITICAL SUSTAINABILITY

Long-term state policies are not common in developing coun-
tries precisely because of the development context character-
ized by weak governance structures and mechanisms, and this
culture of short-term state policies is also the case in Nicara-
gua. For example, the current National Human Development
Plan covers the period from 2009 to 2011 and the National
Plan for ST&I, which albeit explicitly recognizes its restricted
coverage, proposes activities for the period 2010 to 2013.
Nicaragua’s current capacity for scientific research will be
optimized when the country has a long-term vision for its de-
velopment that can remain constant over time. Such a long
term development “identity” will orient research and techno-
logical innovation initiatives to a greater degree. A longer-
term strategic policy would also permit universities and re-
search centres to engage in long-term cooperation agreements
to cover a full cycle of research experiments. 81
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The evaluators do recognize that the first advances toward a
national ST&I policy have been made in 2010 through the
National Plan for ST&I and the draft legislation on point.
This new legal — policy framework will permit CONICY'T to
foster science and technology research in order to resolve “sci-
entific and technological” problems". The priority areas for
the three year period (2010-2013) are: health, environment
and natural resources, energy, agriculture and agribusiness,
with biotechnology and ICT being cross cutting technologies.

4.2 INSTITUTIONAL
SUSTAINABILITY

4.2.1  University Research Culture

The 2003 external evaluation noted “research at the Nicara-
guan University is very susceptible to political changes™?®.
This observation continues to be relevant today. When elected
university authorities change, the research development at the
particular university may be affected, but the JGG evaluators
suggest this risk will be reduced when a research culture has
been cultivated as an integral aspect of the university’s mis-
sion.

The university researchers and research centres involved in
Swedish cooperation all promote scientific research through
seminars, research journals and competitive funding mecha-
nisms; however, university structures and practices may not
adequately sustain scientific research in an integral institu-
tion-wide manner. The findings in section 3.2 demonstrate
that formal policies and procedures are not sufficient on their
own to ensure that an institutional culture that values, pro-
motes, and sustains scientific research has taken root in a per-
manent manner. The commitment to the overarching pur-
pose of scientific research for social and economic
development is evident in each university. However, the meth-
ods applied to institutionalize international calibre scientific
research differ among the four universities.

The following is a summary of institutionalization of the
status of scientific research culture in each university (beyond
specific Swedish-supported initiatives):

e UNA: There is an integrated institutional approach to the
promotion and implementation of research in each faculty.

47 See Mission and Vision on website: http://www.conicyt.gob.ni/index.php?option=com_con
tent&view=article&id=33&ltemid=29
82 48 Moreno and Alveteg (2003) at page 25.
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Policies* and procedures are developed and implemented
through a Research and Development Council. UNA is
recognized in study cataloguing Nicaraguan research as
the higher education institution that generates more knowl-
edge through research®. There is significant collaboration
with agricultural and livestock producer associations and
public officials through research and professional services.
The probability of sustained commitment to scientific re-
search as an institutional priority is very high.

* UNI: A new integrated approach to research, academic
programs, and outreach for national development is ex-
pressed in the recently approved Education Institutional
Model (EIM). The Model has stimulated new methodolo-
gies that, when fully implemented, will foster a stronger
and more integrated research culture than is currently evi-
dent. UNI is developing institutional relationships with in-
dustry representatives to promote technological innova-
tions through the Innovation Incubator and the Industrial
Park. There is a high probability of sustained commitment
to scientific research if the new EIM is broadly accepted
and implemented and relationships are consolidated and
institutionalized.

* UNAN-Managua: Institutionalized commitment to re-
search as a central aspect of the university’s academic mis-
sion permits scientific research for the purpose of social
and economic development to flourish despite a lack of spe-
cific policies on research. Recent changes to university au-
thorities do not appear to have negatively affected practices
that favour research. A critical mass in the Multidiscipli-
nary Environmental Research program enables research-
ers to flourish in national and Central American research
networks.

e UNAN:-Leo6n: The research culture appeared very strong
due to the highly acclaimed performance of graduates in
the three research centres that have been supported by
Swedish cooperation. These research centres, established
to ensure retention of the first generation of graduates, pro-
moted the Faculty of Medicine’s reputation for excellence,
but apparently did not shift the university’s academic poli-
cies that give priority to undergraduate teaching. The
change in university leadership has not reduced UNAN-
Leoén’s stated commitment to promoting scientific research
for development; however, the policies and procedures fa-
vourable to research, formalized in 2003 and 2004 and

49 Universidad Nacional Agraria, Sistema Universitario de Ciencia, Tecnologia e Innovacién
de la Universidad Nacional Agraria (Managua: August, 2010); Programa de Estimulo a la
Produccion Intelectual en la Universidad Nacional Agraria (no date).
50 A study conducted by Albertus Magnus Institute for CONICYT and CNU. 83
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practiced since that time, are now under review for finan-
cial and administrative reasons. Management systems and
operational regulations can promote or inhibit scientific re-
search in an institution.

4.2.2 Knowledge Capacity

In the course of this evaluation a Sida official stated that
“Swedish research cooperation had to end prematurely in
Nicaragua without having achieved a sustainable national sys-
tem for research. Part of such a system is the capacity to repro-
duce scientists. This, in practice, means the existence of na-
tional doctoral training programs (thus not needing to go
abroad) of international quality. Sida was only able to reach
the level where MSc programs could be offered, thus not com-
pleting the whole cycle to ensure sustainability.”

The evaluators did not find evidence to suggest that Swed-
ish cooperation planned to create a sustainable national sys-
tem for research. Rather, the main stated objective was to
build research capacity in specific subject areas within the
four public universities and support research that contributes
to the resolution of problems faced by Nicaragua in its devel-
opment path. While Sida has provided support to the inter-
university coordination mechanism, CNU; since 1995, and
more recently to a range of research-enabling initiatives, such
as PERii1, Innovative University, and CONICYT, the central
emphasis has been on building research capacity through aca-
demic training. The evaluators did not receive a long-term
strategic plan developed with Nicaraguan counterparts that
identified clearly the final desired scenario or the route to
achieve it. The Foreign Ministry develops country strategies
over a five year period given that most cooperation initiatives
are limited to that timeframe. According to a Sida official,
and confirmed in SAREC documents, support to national re-
search systems may take 30 to 40 years and therefore national
counterparts are expected to develop their long term strate-
gies. In the case of Nicaragua, this can be done at the collec-
tive level through CNU and also at each university. According
to the same Sida official funding was provided from 2004 for
this purpose.

Generally, the evaluators are confident that the research
capacity already achieved will be sustained and transferred as
a result of the Swedish cooperation. The formation of a criti-
cal mass of research activity around thematic areas in the uni-
versities will contribute to undergraduate programs, masters
programs, at least two doctoral programs in development (at

84
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UNAN-Leon® and UNAN-Managua) and future research
projects. The capacity is reflected in publications, enhanced
programs, and human capital at the universities.

The evaluators did note a possible risk in university part-
ners that have doctoral graduates without peers to conduct re-
search in their subject area. This was confirmed by the Swed-
ish project coordinator:

“Sida’s withdrawal comes at a critical and unfortunate moment.
Two more years would have been very useful in creating the needed
critical mass. In particular two of the four fields that have recetved
support are not as strong as the other two. The multidisciplinary
cooperation requires a certain level in all four fields, and it is highly
uncertain if such a level can be sustained.”

Professor Gerhard Barmen, University of Lund

The National ST&I Plan reveals that 437 publications by Nic-
araguan authors were registered by the Institute for Scientific
Information between 1999 and 2008. The Plan traces the
source of the research and acknowledges the capacity that ex-
ists in institutes of higher learning:

The publications (from 1999-2008) came from 84 research
organizations in Nicaragua: 57.7% corresponded to higher ed-
ucation, 25.9% to government organizations, 12.6% to
NGOs, 2.1% to agencies, and only 1.8 % to the private sector.
Of these 84 organizations, seven were responsible for approxi-
mately 75% of publications, including five members of the
CNU universities: the UNAN-Leoén, in the area of health, the
UNAN-Managua, in the area of geosciences, the UNA in the
field of agricultural sciences, the UCA, in the area of environ-
ment, and the UNI in the area of technological research. The
UCA is the university with the highest coverage in the scien-
tific production, reflecting the diversification of institutions
and research units. ..

The following table demonstrates institutional and aca-
demic achievements that will factor positively in helping to
sustain the advances gained after three decades.

51 Spanish cooperation has expressed interest in supporting this PhD program. The univer-
sity is also seeking funds from the EU.
52 [translated by autor] CONICYT, Plan Nacional de Ciencia, Tecnologia e Innovacion 2010-
2013 (Managua: 2010) , page 45. 85
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TABLE 11: Institutional Knowledge Capacity and Transfer

Indicators UNI  UNAN-Ledn UNA UNAN-

Managua

# of courses improved 27 7 4 Masters 1Master
(programs)

10 postgraduate courses

# of students involved in research projects 460  150(annual) -- 35
# of postgraduate theses supervised (related to Swedish 23 40 52 41
cooperation)

# of graduates from local master’s and doctoral programs -- n 5 29
#and type of research projects outside of research b4 18 21 9
supported by Sida

# of program graduates that work in other Nicaraguan -- 1 -- --
universities

# of program graduates that work in the private sectorin 4 3 1 1
Nicaragua

# of program graduates who have left Nicaragua 1 1 1 1

Source: Internal Evaluation Reports submitted by the Universities

Many of the graduates from the Swedish cooperation pro-
gram are now in leadership positions at their universities and
have been able to foster a research culture referred to in the
preceding subsection. Other researchers, such as those at UN-
AN-Leén and UNAN-Managua, remain dedicated to re-
search and lecturing within their universities. In the case of
UNAN:-Leon a culture favourable to research needs to be cul-
tivated to ensure the retention of the human capital in the uni-
versity.

4.2.3  Infrastructure

The likelihood that infrastructure installed in recent years

will be sustained depends upon the ability of the university to

secure additional financial support.
With regard to Information and Communication Technol-
ogy (ICT):

* The current level of IC'T operations is sustainable at each
of the universities. Each university has a critical mass of
ICT talent for sustaining the existing ICT infrastructure
and operations. The technical personnel appear extremely
competent for the tasks.

+ Itis unclear if the universities will be able to accommodate
increases in ICT expenses in the future (due to increased
demand, etc.). Some of the universities are receiving or
seeking support from other cooperation agencies given the
absence of a budget allocation from their institutional
budgets. However, if the Nicaraguan economy grows as
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anticipated the public universities will be the recipients of
increased funding based on the 6% allocation guaranteed
by the Constitution.

* Administrators at several universities commented that they
now have a respectable base for soliciting funds from other
sources to continue the expansion of ICT and related ser-
vices.

Laboratory equipment requires ongoing maintenance and
funds will be required for this purpose, according to the re-
searchers interviewed.

Library information technology has potential for sustain-
ability due to the broader initiative to create a national scien-
tific information system. Nonetheless, librarians commented
on the cost of the database subscriptions to which each univer-
sity has a responsibility to contribute. To reduce costs the
PERIi project is contemplating the possibility of integrating
other universities into a national library systems consortium.
PERii staff recognizes that university authorities must also
commiit to assigning funds to library information technology
from institutional budgets.

4.4 SOCIAL SUSTAINABILITY

4.41  National Networks

In the Lessons Learned and Conclusions section of this report
collaborative relationships and participation in networks were
shown to be significant in the more recent period of Swedish
cooperation. The area of concern, recognized by the program
researchers as well, is the lack of concrete inter-institutional
research cooperation among the four public universities.
While an agreement was signed in April 2008 by authorities
of the four public universities, the Nicaraguan coordinators of
the Swedish cooperation, and the Swedish counterparts for
the purpose of forming a network and identifying joint action,
limited progress has been made on the initial plan.

It is important to note that the CNU provides an important
associative mechanism, especially for the promotion of na-
tional research standards and national scientific congresses.
The evaluators are not aware of any joint inter-university re-
search proposals from among the participants of the Swedish
cooperation program to date.

There is evidence of national networks organized around
research topics. The new inter-institutional initiative on bio-
technology represents an important collective mechanism to

promote academic excellence and scientific research in bio- g7
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technology. The establishment of the Biotechnology Institute
of Nicaragua will seek to maximize resources from the five
universities, three public institutes, and one private enterprise
who are institutional members.

Other national networks, such as the National System for
Disaster Response and Prevention, incorporate the universi-
ties” academic and technological expertise with governmental
and civil society actors for social purposes. The participation
of researchers in these fora also leads to consultancies for tech-
nical services. UNAN-Managua and the Infectious Disease
Research Centre at UNAN-Leo6n recognize these professional
services having as dual functions: they generate income and
they also facilitate knowledge transfer for the public good.

4.4.2  Regional and International Networking

Regional and international networks can serve the same mul-

tiple purposes as national networks, such as:

* providing joint research opportunities (national or multina-
tional),

* building peer-to-peer relationships for knowledge ex-
change,

e supporting inter-university standards for research and ac-
creditation (e.g. in CSUCA)

Some examples of networking that increases the sustainability

of research capacities are:

* UNAN-Leoén’s international networks have enabled them
to lead Nicaraguan research in multinational comparative
research projects with organizations such as the World
Health Organization.

* UNAN-Managua’s Geoscience Research Centre partici-
pates in the Central American disaster prevention network
as an academic advisor. This degree of specialization has
led to further collaboration on seismic activity with Japa-
nese researchers.

* UNAN-Managua’s Biotechnology Laboratory submitted a
proposal to CONACY'T in Mexico for a joint research pro-
ject with the molecular biology division of the Potosino In-
stitute on Scientific and Technological Research in Mexico.

These regional and international networks will support knowl-
edge development and the sustainability of research activities
and should be encouraged through the universities, CONI-
CY'T, and CNU within their institutional plans.

88
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4.5 FINANCIAL SUSTAINABILITY

The proposed law on the National System for ST&I recom-

mends that 1% of Nicaragua’s national budget be assigned to

ST&I activities. The current national expenditure 1s .05% of

the GDP.* Increased public funds for scientific research will

provide increased sustainability to existing research initiatives
in Nicaragua’s public universities®*. CONICYT will be re-
sponsible for administering a fund for ST&I when the legisla-
tion 1s passed and programs are implemented.

Universities have increasingly contributed financially to
scientific research. For example, in 2006 Sida contributed
48%, the partner universities contributed 42%, and other do-
nors and organizations contributed 10%.%

Despite increased funding from the universities to the re-
search initiatives the evaluators recognize that the state’s fi-
nancial allocation to the institutional budgets is insufficient to
sustain the research projects and research capacity-building.
In previous evaluations, with the exception of the ICT evalua-
tion, financial sustainability was raised as a concern. Previous
evaluators observed that the issue was not addressed suffi-
ciently. JGG evaluators confirmed that each university has
been developing relations with other financial partners. For
example:

* The Demographic and Health research centre at UNAN-
Leon has been successful in securing competitive research
funds in partnership with universities from the United
States.

* The Infectious Disease Centre at UNAN-Le6n has re-
ceived research funding from various sources including,
Merck, University of Tennessee, University of North Caro-
lina, Glaxo Smith Kline (signed a research contract for the
rotavirus vaccine) and Gorgas Institute.

e The Occupational Health Research centre at UNAN-Leoén
has received approximately $600,000 in funds distinct
from Sida through agencies such as Fogarty (through the
University of Texas), CUPID, and the University of Vero-
na, Italy.

e UNTI has received funds from agencies such as: NUFFIC
(Holland), GVC, (Italy), Sucher & Honzer Graz, (Austria),
CYTED (Spain), TWINLATIN (European Union), and
AAU (Denmark).

53 Plan Nacional de Desarrollo Humano 2009-2011 at page 35.
54  Currently the university with the highest number of research centres and researchers is
the Central American University. See Torres Godoy, Diagnostico de las Capacidades Cien-
tificas y Tecnologicas de las Instituciones de Educacion Superior y Técnica de Nicaragua,
at page 15and 18.
55 Information provided by each university to Sida in 2006 based on infrastructure and salary
for researchers. 89
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* UNAN-Managua has entered into agreements with gov-
ernmental cooperation agencies from Switzerland and Ja-
pan as well as inter-university agreements with universities
in Mexico, Spain, and Cuba for the development of a PhD
program in geosciences.

* UNA has, in the past, entered into funding arrangements
with national and regional research funders and the Inter
American Development Bank. At present UNA has 22 re-
search project proposals and has presented 17 to various
international agencies. UNA is developing relations with
universities in Austria, Finland, Spain, and the United
States and at the same time a sustainability plan is under
development with support from an external consultant.

CONICYT has also taken steps to secure funding for ST&I
by proposing that 1% of the national budget be assigned to
these activities. Furthermore, CONICYT has also secured
funding from the EU 7th framework programme.

The challenge for the partner universities will be to find
agencies interested in institutional capacity development rath-
er than, or in addition to, project-specific funding arrange-
ments. The evaluators are confident that financial sources will
support the scientific research as long as university authorities,
CNU, and CONICYT provide the political and administra-
tive support needed to ensure efficient and effective imple-
mentation of bilateral and multilateral funding agreements.

90



H. Lessons Learned and

Conclusions

5.1 SCIENTIFIC RESEARCH
CAPACITY

The Swedish strategy since the 1990s has focussed on the de-
velopment of research capacity in public universities through
the creation of the following capacities:

— Critical mass of researchers with master’s and doctoral
degrees in thematic areas such as health sciences, agri-
cultural, earth sciences, biology and engineering.

— Infrastructure and systems that support scientific re-
search.

— Institutional policies and structures that promote a cul-
ture of research in universities.

o Scientific research capacity, in the priority subject areas of physical
and health sciences, has been strengthened significantly in the four
public universities as a result of SAREC/Sida cooperation over 30
years. Nationally, the percentage of academic researchers among total
number of universily professors in Nicaragua remains low.”®

TABLE 12: Comparative Research Capacity (1977-1985 and 2007-2010)

Indicator or Characteristic 1977-1985 2007-2010

# of research centresin higher education centres 4 54%

# of research centres dedicated to physical and health 1 23kx

sciences

# of national journals 0 25 (Latindex) &'

# of public policies related to scientific research 0 1

# of PhDs N/A 140 (in 10 CNU affiliates)

124/140 from 4 partner universities ¢

# of researchers affiliated with centres of higher education ~ N/A 373
244/373 from 4 partner universities ¢

# of publications by Nicaraguan authors N/A 294(2004-2008) ¢

56 Edmundo Torres Godoy, Diagnostico de las Capacidades Cientificas y Tecnologicas de
las Instituciones de Educacion Superior y Tecnica de Nicaragua (2009) at page 18, using
data from 2007, demonstrates the percentage of researchers among teaching faculty at
the 10 universities associated with CNU. Of the four public universities UNAN-Leon had
the highest number of researchers (107) of the total number of professors (666) or 16.1%;
followed by UNI 54/414; UNA 20/175 and UNAN Managua 63/792.

57 Torres Godoy, Table 4

58 Torres Godoy, Table 5 page 15

59 Ruth Velia Gomez, Auto Evaluacion Programa Fortalecimiento de la Informacion para la
Investigacion (Managua, Diciembre, 2010).

60 Torres Godoy, Table 7 at 18.

61 Ibid

62 CNU, Estudio del Impacto de las Investigaciones del Area de las Ciencias Medicas y de la

Salud de las Universidades Miembros del CNU (Managua: 2009). 1
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o The cumulative effect of thirty years of Swedish cooperation became
vistble subsequent to 2003 as the number of PhDs graduates in-
creased and complementary institutional strengthening initiatives were
implemented.

o The capacity development strategy was relevant and pertinent to the
situation in Nicaragua; however the evaluators conclude that the in-
stitutional strengthening and research management focus was intro-
duced later in the cooperation and may have reduced ideal “research
culture” outcomes. While academic capacity and support to
infrastructure was supported from the first decade of coop-
eration, the institutional strengthening was implemented
in a concerted fashion only in the last five years. An inte-
gral institutional focus was applied at UNA; however in-
creased involvement of authorities (rectors, vice rectors and
deans) in project design may have promoted a greater sense
of ownership of the activities that promote research cul-
ture.

*  Recognition that evidence-based research is central to university edu-
cation, beginning at the undergraduate level, is emerging. The eval-
uators note the advances made at UNA to fully integrate
scientific research in undergraduate and graduate educa-
tion across all faculties. At both UNI and UNAN-Le6n the
new educational model and the strategic plan are pending
full implementation. The evaluators recognize that histori-
cally universities in Nicaragua have focussed on transmit-
ting knowledge through lectures rather than research
therefore this recent recognition of the importance of re-
search at all levels of academic study is an important side
effect of the Swedish cooperation. The institutionalization
of evidence-based research and critical thought is consist-
ent with article 116 of the Constitution and could be pro-
moted through policy directives in the country’s education-
al system at all levels.

*  Recent initiatives related to ICTs, lhibrary information services, intel-
lectual property, educational reform and research management have
had a positive impact on the modernization of university policies,
management systems and infrastructure and will contribute to the
sustainability of Swedish investment in human capital. The ad-
vances in these areas in the last periods of Swedish coop-
eration in Nicaragua have increased a sense of ownership
and the commitment to research in the partner universi-
ties.

o The evolution of the “sandwich model” from that of one supervisor in
Sweden to combined supervision in Sweden and Nicaragua reflects an
increasing capacity in Nicaragua and subsequently more efficient
completion of doctoral studies programs. Likewise Sida’s willingness

9 to approve graduate studies in Latin American countries and Spain
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enhanced accessibility to graduate studies for researchers who could
not identify research supervisors in Sweden. The JGG evaluators
reiterate observations from previous evaluations that the
sandwich model presented an obstacle for women, espe-
cially mothers of young children, in that it required resi-
dency in Sweden for intermittent but extended periods of
time. Some academics interviewed noted the preference for
students with families to accept international scholarships
that permitted full time study and family accompaniment.

o Rnowledge dissemination through academic publications and scien-
tific events both internationally and nationally increased in recent
years as research projects supported by Sida came to fruition.

5.2 SCIENTIFIC RESEARCH AND
DEVELOPMENT

In a context characterized by dynamic political change and
the absence of longer-term government plans and policies it
was very difficult for SAREC/Sida to undertake long term
planning based on a strategic vision of the changes expected
in thirty years time. Given this situation the cooperation pro-
gram responded, especially in the latter phases of cooperation,
to demands identified by Nicaraguan actors.

Despite this limitation the evaluators confirmed, based on
findings from the field mission, the implicit underlying as-
sumption or premise that has guided Swedish cooperation in
practice: knowledge generated from scientific research will
contribute to effective social and economic development in
Nicaragua. According to various actors interviewed during
the field mission the achievement of this premise will be deter-
mined by the existence of three conditions:

— existence of a clear national vision for development ,

— asolid relationship between universities and public poli-
cymakers based on formal policy and institutional
mechanisms to promote ST&I,

— established mechanisms for final users to access and ap-
ply scientific knowledge.

The outcomes detailed in this report suggest that these condi-
tions were partially met in Nicaragua. The specific conclu-
sions related to these conditions are:

o The lack of a clear national vision has limited strategic scientific re-
search. Nicaragua has not defined a national vision to guide
its path to development. In other words there is not a col-
lective and inclusive definition of the Nicaragua envisioned

in the future. The short term approach to public policy, the
93



LESSONS LEARNED AND CONCLUSIONS

lack of national consensus on development and the disper-
sion of efforts inhibits steady and directed progress in sci-
entific research, technology, and innovation. It is impor-
tant to note that the absence of this national vision is not
entirely unexpected given the dramatic fluctuations in Nic-
aragua’s political and economic situation over the last 30
years.

o A new national STEI policy will promote the institutionalization of
mechanisms to foster scientific research. Until now the policy vac-
uum in the country has restricted institutionalization of
ST&I initiatives at universities and in tripartite fora.

o Unwersity — policy maker relations, for the purpose of developing evi-
dence-based public policy, are in development. Inter-institutional
agreements are currently being drafted. Relations between
researchers and public officials are often based on mutual
interest and personal relations rather than inter-institution-
al memoranda of understanding or a coherent, strategic
system. There are some exceptions to this general conclu-
sion :

— Occupational health and safety policymakers refer to
scientific research to substantiate public policy and
standards.

— Health officials specializing in laboratory-based re-
search understand the connection between research,
medical practice and public policy and have consolidat-
ed their cooperation with researchers at UNAN-Leon.
The policy makers do not necessarily consider scientific
data for public policy formulation.

— Historically, agriculture has been important to the Nica-
raguan economy and therefore relations between univer-
sities and public institutions have been longer standing.

o University, government and private sector commatment to scientific re-
search and technological innovation is emerging. The factors link-
ing scientific research and economic and social develop-
ment are not always well understood by policymakers or
business enterprises or in some cases by university authori-
ties. They often minimize the need for a long-term com-
mitment to scientific research, especially fundamental re-
search. As a developing country with high indices of
poverty, scientific research in Nicaragua is viewed as a
short-term instrumental tool. The development context is
characterized by the need for urgent solutions to national
problems related to productivity and social development.
The private business sector gives priority to solutions to
practical problems that will lead to an increased profit
margin. In the public sector knowledge is required to re-

o solve urgent needs. New ST&I initiatives in the public sec-
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tor and at universities such as UNT will foster improved un-
derstanding and commitment to research for development.

o Rnowledge dissemination to university authorities, policymakers and
business representatives in accessible formats was not a specific activ-
ity considered over the course of the cooperation program. While aca-
demic publications and seminar papers have been circulat-
ed in Nicaragua some policymakers and business
representatives noted that dissemination of knowledge in
clear, accessible, common language formats is important
for the promotion of a research culture in the three sectors.
These types of communication tools may contribute to
strengthening the commitment to research and postgradu-
ate studies in the public universities in Nicaragua by devel-
oping mutual understanding of the potential impacts of the
research projects undertaken by graduate students in Swe-
den. Policymakers and business enterprises require a plain
language description of research findings in order to assess
their applicability in the Nicaraguan context.

In summary, the evaluators conclude that the three above-
mentioned conditions identified as necessary to ensure scien-
tific research impacts on social and economic development,
have been realized to varying degrees. Interviews confirmed
the first condition, a clear national vision, is weak but the oth-
er two conditions (formal policies and institutional mecha-
nisms to promote ST&I and national dissemination of knowl-
edge products) are emerging.

5.3 IMPACT OF RESEARCH ON
NICARAGUAN SOCIETY

* This evaluation did not have the mandate to measure ac-
tual change in quality of life and standard of living attrib-
uted to the application of scientific research projects sup-
ported by Swedish cooperation. However, the evaluators
collected information that demonstrated social impacts were
achieved due to the relevancy of the scientific research projects under-
taken by masters and doctoral students.

o The most significant social impacts relate to contributions to law and
policy reform and the application of scientific research findings to im-
prove quality of life. Specifically:

—  Academic and technical contributions to laws and policies in a
broad range of topics have the potential for a positive impact on de-
velopment in Nicaragua generally.

—  Research findings have been applied that improve the health of Nic-

araguans through:
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o umproved diagnostic testing

o umproved suicide prevention

o improved health care for women and children

o umproved vaccinations

o improved water quality

o umproved food standards and

o umproved workplace standards for farmers, miners and other workers.

—  Information and communications technology knowledge has been
applied to increase public access to municipal government services
and access to the internet in general.

—  Geological technical knowledge has been applied to reduce potential
loss of life and destruction that could result from construction in
unsound locations.

o Agricultural production has improved in various crops that were the

Jocus of masters and doctoral research.

— New crop management techniques for coffee and food crops have
improved production and will consequently (presumably) improve
living standards.

5.4 SUSTAINABILITY

Sustainability has been incorporated into best practices in in-
ternational development programming. While the evaluators con-
clude that insufficient deliberate attention has been accorded to sustain-
ability factors over the course of the cooperation period there are
indications that the scientific research capacity that has been developed
over the past 30-year period can be sustained with complementary efforts
of a political, institutional, social and financial nature.

Political sustainability The broader national policy frame-
work related to research was not a consideration of the Swed-
ish cooperation program until 2006 when CONICYT began
to receive support. Due to this support CONICYT has been
able to create mechanisms to design and implement national
policy on ST&I that will contribute to economic and social de-
velopment in Nicaragua in the long term. In this regard Sida
has responded to recommendations from previous evaluations
that Sida engage in policy dialogue with diverse Nicaraguan
actors to foster the research - development nexus. The JGG
evaluators understand that Sida is now assessing their support
to research innovation projects in order to develop a specific
strategy.

*  Policy and institutional mechanisms to define and foster Nicaragua’s
scientific and technological capacity for innovation and development
need to be strengthened in order to sustain (and promole) the scientific
research community.
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Institutional Sustainability The university is the institution di-
rectly responsible for inculcating scientific research and as
such the evaluators conclude that encouraging involvement of
a broader range of university actors (authorities, researchers,
financial administrators, deans, and trade union representa-
tives) in earlier phases of the cooperation might have further
enhanced the institutional research culture. However, the
evaluators do recognize that the establishment of a culture fa-
vourable to research has historically not been viewed as the
principal mandate of universities in Nicaragua and thus
change in institutional culture has been gradual.
o The most impressive result of the Swedish cooperation s the scientific
community created in various thematic areas.
o Sustaining this human capital will depend significantly on increased
institutional support through research-promoting policies, procedures
and infrastructure.

Social Sustainability Local, national, regional and international
collaboration and networking has promoted sustainability in
two ways: 1) peer-to-peer knowledge exchange enhances re-
search process, and ii) the collaboration and participation of
potential users and beneficiaries of research projects enhances
the likelihood that research findings will be duly considered
and applied.
o Increased institutional (university) support for network building will
enhance academic and financial collaboration.

Financial sustainability The evaluators believe that prospects for
financial sustainability will increase with the strengthening of
the three dimensions discussed above. Indeed the dimensions
of sustainability are interrelated and mutually connected. For
example, political sustainability should increase national op-
portunities and funds for scientific research. Likewise in-
creased collaboration with a variety of actors and increased
participation in thematic research networks will increase re-
search opportunities and funding arrangements. Finally, and
most importantly a university’s commitment to scientific re-
search will permit its scientists to flourish within the university
environment and in the national, regional and international
context. It is important to note that researchers are motivated
by academic curiosity and the opportunities availed to them
to contribute to Nicaragua’s development, and not by finan-
cial gain. Thus, their primary mandate is not to perform con-
sultancies for fundraising. Indeed, if researchers do not main-
tain their research competence they will not be successful at
securing external grants.
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TABLE 13: Summary of Sustainability

Political Long term vision for the None Very low
nation

Institutional mechanismsto  Fledgling mechanisms Low-Medium
promote ST&I
Regionaland international Active participationin Medium-High
networks regionaland international

networks

Human capital Significant resultsand high ~ Medium-High
number of pending
graduates; sustainability of
research activity dependent
on other factors

Financial National sources Limited policy and Low
resources for research;
funds for consultancies

9

8



6. Recommmendations

Swedish Actors (Foreign Ministry and Sida)

1. Develop a multi-faceted strategy for long-term scientific re-
search cooperation in developing countries that will sup-
port the creation of the necessary conditions for research to
contribute to development. This would include simultane-
ous efforts to promote the research capacity of individuals,
institutional research policies, national research plans, and
public institutional mechanisms to foster the research — de-
velopment nexus.

2. Support national policy development on ST&I and re-
search in higher education to provide the scientific com-
munity with the necessary political context for research
and innovation to flourish while simultaneously building
individual research capacity within public universities.

3. Support the development of indicators and standards to
measure the social impact of scientific research in the de-
veloping country. The development of national indicators
(and a baseline) would facilitate measurement of the pro-
gram’s contribution to solutions to economic and social de-
velopment problems.

4. Introduce initiatives that strengthen university institutions,
(similar to those in the last phase of cooperation with Nica-
ragua), earlier in a bilateral research program. This will
help to achieve a deeply rooted institutional research cul-
ture that will sustain research projects and capacities into
the future. These initiatives should be accompanied by an
explicit strategy to apply participatory methods that will
facilitate dialogue and ownership of changes by a range of
institutional actors at the universities.

5. Ensure that postgraduate academic training is developed
within the framework of a university’s strategic plan, institu-
tional policies and procedures, and an open competitive selec-
tion process. This will ensure graduate students and graduates
are fully integrated into institutional structures and may avoid
the “elite” label and/or the isolation of researchers.

Nicaraguan Research Actors (Universities, CNU, CONICYT)
6. In order to sustain and improve scientific capacities
achieved with Swedish cooperation, develop or strength-
en research promotion policies and strategies through a
participatory and institutional manner, taking into con- 99
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sideration multiple dimensions of sustainability.

7. Encourage postgraduate studies in similar or complemen-
tary thematic areas so that research teams are formed
and research projects can be sustained through a critical
mass of scientific knowledge. This will sustain a scientific
community for postdoctoral research.

8. Support the integration of graduates into national and in-
ternational networks to sustain high caliber scientific re-
search and knowledge sharing. In particular it is impor-
tant to sustain an inter-university network for
communication and collaboration among researchers
from the four universities, in coordination with GINU.

9. Develop mechanisms to promote the dissemination of sci-
entific knowledge in both academic and plain language
media in Nicaragua. This will enable research findings to
be understood by university authorities, public officials,
and civil society for the eventual application of research
findings.

10. Strengthen collaboration among the private sector, public
institutions, and civil soclety organizations to improve
understanding of the nexus between scientific research
and development by:

I. collaborating with the social science academic com-
munity to promote public debate on a long-term vision
for Nicaragua’s integral development.

II. developing and implementing mechanisms that pro-
mote research collaboration between universities and
the external actors mentioned.

III. continuing to develop technological innovation efforts
at UNI (Technology Park, Innovation Incubator) and
existing public-private-civil society collaborative pro-
jects initiated at UNA, UNAN-Le6on and UNAN-
Managua.

11. Strengthen the research culture at universities by:

I. integrating evidence-based research and scientific re-
search methods in undergraduate programs in all fac-
ulties, if this reform has not been undertaken.

II. increasing financial support to research infrastructure
by considering public-private partnerships.

III. ensuring balanced teaching/research workloads for
postgraduate lecturers.

IV. promoting efficient and effective administrative pro-
cedures to facilitate the timely execution of research
activities.

12. Increase active inter-university cooperation on research
projects, research infrastructure and knowledge exchange
in order to avoid duplication of efforts and optimize hu-

100 man and financial resources.



Annex A: Terms of Reference

30 Years of Research Cooperation between
Sweden and Nicaragua

1. BACKGROUND

Since the 1980s Swedish research cooperation with Nicara-
gua has developed from small relatively isolated projects into a
program for building national research capacity with the gen-
eral objectives to:

1. Empower national knowledge systems and create analytical
capacity useful to analyse structures of poverty as well as
providing a resource base for the development and imple-
mentation of development strategies.

2. Generate scientific knowledge of international quality that
may contribute to the global production of knowledge as
well as providing direct solutions to national necessities
and priorities in reducing poverty and improving life con-
ditions.

However, in 2007, the Swedish government’s efforts to make
Swedish development assistance more effective by reducing
the number of cooperating countries resulted in the decision
to phase out the cooperation with Nicaragua. The strategy for
the exit of the Swedish cooperation was set to cover a period of
3 years.

The long term cooperation while initially slow has proved
to be a fruitful venture®, and considering that Sida is the sin-
gle long-term donor in research cooperation, consolidation of
the achieved results has been key during the phase out period.

The final cooperation period coincides with 30 years of re-
search cooperation between Sweden and Nicaragua. Sida and
Nicaraguan counterparts find it important to document the
results and experiences of this long-standing cooperation,
which is unique in its kind.

63  Alveteg, Thomas (2006) Evaluation of the Sida/SAREC Bilateral Research Cooperation
Programme - Country Report Nicaragua. 101
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2. OBJECTIVES

* To document an historical overview over of the Swedish Nic-
araguan research cooperation including the development
and changes of the methodology applied over the years.

¢ To document the outcomes in terms of research capacities
and logical linkages between these outcomes and broader
impacts in society.

* To provide information on efforts made by the stakeholders
to ensure sustainability and comment on its relative suc-
cess/failure.

» To provide specific recommendations to Nicaraguan stake-
holder (researchers, university authorities, GoN etc) on
they can support and continue to develop research capacity
and research results that contributes to reduce poverty and
improve living conditions for the most vulnerable part of
the Nicaraguan population.

3.  SCOPE OF THE EVALUATION

3.1 Historical background

The evaluation will cover the research cooperation period
1981 to 2011 between Sweden and Nicaragua. It will provide
a historical background including different cooperating or-
ganisations and the methodological development of the coop-
eration itself. The latter will take into account policy changes
as well as funding modalities and volumes provided by Swe-
den in relation to other sources for research funding . It will
comment on challenges, strengths and weaknesses internal to
the institutions themselves as well as external conditions con-
tributing to failure or success.

3.2 Results focus
The evaluation will focus on the capacity building aspects of
the six institutions involved in research cooperation (Universi-
dad Nacional de Nicaragua-Managua (UNAN-Managua,
Universidad Nacional de Nicaragua-Leon (UNAN-Leon,
Universidad Nacional de Ingenieria (UNI), Universidad Na-
cional Agricola (UNA, Consejo Nacional de Universidades
(CNU) and Consejo Nacional de Ciencia y Tecnologia (CON-
ICY'T) and their results (output, outcome and impact) in:
¢ academia institutional capacity — results in the develop-
ment of institutional capacity -academic and administra-
tive reform, research supporting infrastructure, research
management, international research collaboration, effi-

clency, transparency, quality.
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 the production of scientific results, its quality and rele-
vance.

 the impact of building institutional research capacity in
Nicaraguan society. Direct and indirect impact: of re-
search results, of research and analytical capacity on policy
and of collaboration with public institutions, private sector
and civil society organisations

3.3 Sustainability

The evaluation will review efforts made to ensure sustainabil-
ity both concerning human as well as financial resources. The
programme, by its nature, has a sustainability aspect as it
aims at developing sustainable research systems. Although fi-
nancial sustainability and diversity always is on the agenda for
dialogue with counterparts, the programme itself does not
contain such an element. It rather aims to enable the human
capacity at institutions to address issues of financial sustaina-
bility. Discussion with researchers and university authorities
should include view and effort to reach self-sustainability, and
reproduction and retention of human resources.

3.4 The way forward

The evaluation will include a discussion of the way forward
and actionable proposals that has been developed together
with counterparts.

3.5 Lessons learned and general conclusions

The evaluation will point out lessons learned that could be
useful to Nicaraguan researchers and universities as well as to
Sida and future research cooperation. Additionally, it will pay
special attention to the lessons learnt concerning the phase out
period. Has it been done in a responsible manner that pro-
motes sustainability and continuity of the results obtained?
What are the positive/negative consequences of the phasing
out of the cooperation? These lessons learned should be dis-
cussed with counterparts as well as Sida staff and their view
should be reflected in the document.

4. METHODOLOGY

The evaluation will follow the OECD-DAC Evaluation Qual-
ity Standards and will also be assessed according to these.
The consultants shall:

* Use documentation about the support to research capacity
building in Nicaragua available at Sida and the Nicaragu-
an universities (memos, applications, progress and audit re-
ports, activity plans, evaluations, self-assessments and oth-



er local documents at the universities related to subject
matter of this evaluation).

* Interview key persons and groups of informants at all insti-
tutions that are involved in/benefiting from research and
research related activities supported by Sida. Also, inter-
views of groups of persons and institutions outside academ-
ia that have collaborated with researchers and/or have
benefitted from research results can be interviewed.

* Use methods and techniques to collect data and information
needed that are relevant to the purposes of this evaluation.

* Cross-validate and critically assesses the information
sources used and the validity of the data using a variety of
methods and sources of information.

* Ensure that stakeholders are given the opportunity to com-
ment on findings, conclusions, recommendations and les-
sons learned.

5. EVALUATION ETHICS

The evaluation must be conducted in a professional and ethi-
cal manner. The evaluation process shows sensitivity to gen-
der, beliefs, manners and customs of all stakeholders and is
undertaken with integrity and honesty. The rights and welfare
of participants in the evaluation are protected. Anonymity
and confidentiality of individual informants should be protect-
ed when requested and/or as required by law.

6.  QUALITY CONTROL

Quality control 1s exercised throughout the evaluation pro-
cess. Depending on the evaluation’s scope and complexity,
quality control is carried out either internally or through an
external body, peer review, or reference group. Quality con-
trols adhere to the principle of independence of the evaluator.

7. RELEVANCE OF THE
EVALUATION RESULTS

7.1 Formulation of evaluation findings

The evaluation findings must be relevant to the object being
evaluated and the purpose of the evaluation. The results
should follow clearly from the evaluation questions and analy-
sis of data, showing a clear line of evidence to support the con-
clusions. Any discrepancies between the planned and actual

o implementation of the object being evaluated are explained.



7.2 Recommendations and lessons learned
Recommendations and lessons learned should be relevant, tar-
geted to the intended users and actionable within the responsi-
bilities of the users. In this case the users are Sida — especially
with reference to responsible phase out of the cooperation, Re-
search groups — with reference to how they can continue to
carry out research, universities- how they can support research
internally. The Government of Nicaragua —how a government
can assume ownership support the creation of a national re-
search system. Recommendations are lessons learned and gen-
eralizations of conclusions applicable for wider use.

8. EVALUATION TEAM

8.1 Composition

The composition of evaluation teams should include a mix of

evaluative skills and thematic knowledge, be gender balanced,

and, if possible, include professionals from the countries or re-

gion concerned. The consultant(s) shall have:

 solid teaching and research experience

* experience in assessing research capacity building

* broad knowledge of higher education and research man-
agement

* experience and organization development

* knowledge and experience of Result Based Management

* experience from international cooperation

* knowledge of universities in low income countries

* knowledge of Sida and its policies, strategies and methods
for capacity
building within research and post graduate education

* knowledge of Nicaragua, and the Central American region

* fluency in English and Spanish

8.2 Independence of the evaluation team

The evaluation team is able to work freely and without inter-
ference. It is assured of cooperation and access to all relevant
information.

9. TIMEFRAME AND BUDGET

The assignment will be initiated 1 July, 2010 and completed

no later than 15 December 2010. Before the assignment starts,

a meeting with Sida will take place to further discuss in fur-

ther detail the objects and methods for the evaluation. If the

meeting with Sida cannot take place and inception note

should be submitted do Sida where these issues will be ad- 105
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dressed. The evaluation is conducted and results are made
available in a timely manner in relation to the purpose of the
evaluation. Un-envisaged changes to timeframe and budget
must be explained in the report. Any discrepancies between
the planned and actual implementation and products of the
evaluation must be explained. The budget cannot exceed

600 000 SEK.

10. REPORTING

When the mission has been concluded, the major findings,
conclusions and recommendations shall be compiled in a re-
port in line with the scope of this evaluation. First, the con-
sultants shall prepare a draft report in English, following the
form for Sida evaluation reports, to be submitted electronical-
ly to Sida for comments no later than 15 November 2010. The
major findings and conclusions from the draft report shall be
presented and discussed in a seminar at Sida in Stockholm.

Three weeks after receiving comments on the draft report
a final version shall be submitted to Sida (electronically and in
two paper copies). The report shall be written in English in
Word for Windows and should be presented in a way that ena-
bles publication without further editing. The report shall con-
tain an executive summary and it should not exceed 50 pp
(annexes excluded).

10.1 Analysis and content

The evaluation report answers all the questions and informa-
tion needs detailed in the scope of the evaluation. Where this
1s not possible, reason and explanations are provided.

The analysis is structured with a logical flow. Data and in-
formation are presented, analysed and interpreted systemati-
cally. Findings and conclusions are clearly identified and flow
logically from the analysis of the data and information. Un-
derlying assumptions are made explicit and taken into ac-
count.

The evaluation report must distinguish clearly between
findings, conclusions andrecommendations. The evaluation
presents conclusions, recommendations and lessons learned
separately and with a clear logical distinction between them.
Conclusions are substantiated by findings and analysis. Rec-
ommendations and lessons learned follow logically from the
conclusions.

The evaluation report contains an executive summary.
The summary provides an overview of the report, highlight-
ing the main conclusions, recommendations and lessons
learned.



101 Explanation of the methodology used

The evaluation report describes and explains the evaluation
method and process and discusses validity and reliability. It
acknowledges any constraints encountered and their impact
on the evaluation, including their impact on the independence
of the evaluation. It details the methods and techniques used
for data and information collection and processing. The
choices are justified and limitations and shortcomings are ex-
plained.

10.2  Relevant stakeholders consulted

The evaluation report indicates the stakeholders consulted the
criteria for their selection and describes stakeholders’ partici-
pation. Ifless than the full range of stakeholders was consult-
ed, the methods and reasons for selection of particular stake-
holders are described.

10.3 Incorporation of stakeholders’ comments
Stakeholders must be able to make comments before a final
report is written. The evaluation report reflects these com-
ments and acknowledges any substantive disagreements. In
disputes about facts that can be verified, the evaluators should
investigate and change the draft where necessary. In the case
of opinion or interpretation, stakeholders’ comments should
be reproduced verbatim, such as in an annex, to the extent
that this does not conflict with the rights and welfare of par-
ticipants.

10.4  Transparency of information sources

The evaluation report describes the sources of information
used (documentation, respondents, literature etc.) in sufficient
detail, so that the adequacy of the information can be as-
sessed. Complete lists of interviewees and documents consult-
ed are included, to the extent that this does not conflict with
the privacy and confidentiality of participants.

10.5 Independence of evaluators

The evaluation report should indicate the degree of independ-
ence of the evaluators from the policy, operations and man-
agement function of the commissioning agent, implementers
and beneficiaries. Possible conflicts of interest are addressed
openly and honestly. The evaluation report should indicate
any obstruction, which may have impacted on the process of
evaluation.
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Project Assessment Memoranda prepared
by Sida [Chronological)

1.

10.

11.

12.

13.

14.

15.

Assessment Memo Sarec with approval, 1981-01-08, pro-
gram officer - Enrique Ganuza, decision maker - Lars
Anell,

Agreements between Sarec and Counterparts in Sweden,
1981-01-09

Agreements between Sarec and Counterparts in Sweden,
1982-06-22

Assessment Memo Sarec with approval, 1982-05-17, pro-
gram officer - Enrique Ganuza,

Project proposal on Research on Basic Sead — Bean Pro-
gram with approval, 1983-03-20, Managua Nicaragua
Assessment Memo Sarec, 1983-05-17, program officer -
Enrique Ganuza,

Approval of Assessment Memo incl agreements with
counterparts, 1983-06-09, program officer - Enrique
Ganuza, decision maker — Per Arne Stroberg,

Project progress reports, Research Program cooperation
between Nicaragua and Sweden, Attachment 4 - Point 3,
Board Sida 1984:2

Assessment Memo Sarec with approval, 1984-06-20, pro-
gram officer - Enrique Ganuza, decision maker — Bo
Bengtsson,

Assessment Memo Sarec with approval of support to Ge-
oscience, 1985-06-04, program officer - Enrique Ganu-
za, decision maker — Lennart Bage,

Assessment Memo Sarec with approval, 1985-11-07, pro-
gram officer - Enrique Ganuza, decision maker — Lena
Hjelm-Wallen.

Assessment Memo Sarec with Governmental approval,
1987-07-09, program officer - Enrique Ganuza, decision
maker — Lennart Bage,

Assessment Memo Sarec with approval, 1989-07-07, pro-
gram officer — Rolf Ericsson, decision maker — Rolf
Carlsman,

Assessment Memo Sarec with approval, 1981-01-08, pro-
gram officer - Enrique Ganuza, decision maker - Lars
Anell,

Project Descriptions, 1991-08-02, Program Officers - G
Bruhn / E Ganuza, point 2 — attachment 1, Board 1991:4



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Assessment Memo Sarec with approval, 1991-08-02, pro-
gram officer — Rolf Ericsson,

Financial Statement of research cooperation with Nica-
ragua, 1991/92 — 1992/93

Assessment Memo Sarec with approval, 1992-12-14, pro-
gram officer — Géran Bruhn, decision maker — Anders
Wijkman,

Approval of continued support to research cooperation
with Nicaragua 1993/94, 1993-10-01, program officer —
Ann Stodberg, decision maker — Anders Wijkman,

New Orientation on Research Cooperation in Nicaragua
1994/95-1995/96, 1994-09-23, program officer — Rolf
Ericsson, decision maker — Anders Wijkman,

Continued Support to Research Cooperation in Nicara-
gua, 1994/95-1997, 1994-12-15, program officer — Rolf
Ericsson, decision maker — Karin Ringberg,

Continued Research Cooperation in Nicaragua 1997-
1998, 1996-10-22, program officer - M Lindroos,
Continued Bilateral Support to Research Cooperation in
Nicaragua 1998-2000, 1997-03-01, program officer M
Lindroos.

Bilateral Research Cooperation with Nicaragua 1998-
2000: A summary of project abstracts, Sida

Continued Bilateral Support to Research Cooperation in
Nicaragua 2001-2003 - Assessment Memo Sida, 2000-10-
20, program officer Cecilia Sharp.

Project Assessment with Budgets 2001-2003, program/
research officer Cecilia Sharp.

Development of ICT at Four Public Universities in Nica-
ragua — Assessment Memo Sida, 2003-02-19, program
officer Tomas Kjellqvis.

Continued Research Cooperation with Nicaragua 2004-
2008, 2004-06-11, program officers Hakan Berg & To-
mas Kjellgvist.

Support to Consejo Nicaragiiense de Ciencia, Tecnologia
e Innovacion (CONICY'T) in Nicaragua, 2006-03-16,
program officer Inger Lundgren.

Draft Proposal: The Entrepreneurial University Program
in Nicaragua CNU and Chalmers University of Technol-
ogy, 2006-08-31.

Support for Development of Innovation Systems and In-
novative Clusters in Low Income Countries, 2006-12-05,
program officers Maijia Lindroos and Tomas Kjellgvis.
No specific title. Sida Assessment Memo for CNU PERI
library proposal, 2008-01-24, program officer Inger Lun-
dgren.
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33.

34.

CNU Library Development Proposal prepared by Inter-
national Network for the Availability of Scientific Publi-
cations, to accompany Sida proposal, 2008-02-12.
Research Cooperation with Nicaragua 2008-2011, deci-
sion date 2008-05-27, program officer Inger Lundgren.

Evaluations and Reflections (Chronological)

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Carlos M. Vilas, Scientific research in a Revolutionary
Setting: the Case of Nicaragua, SAREC Documentation
(Stockholm: 1987).

Enrique Ganuza, Research Cooperation between Swe-
den and Nicaragua, SAREC Documentation (Stock-
holm: 1987).

José Joaquin Brunner and Krister Edwards, Nicaragua:
Higher Education and Research, SAREC Documenta-
tion (Stockholm: 1994).

Yolanda Rojas and Jorgen Dahlgren, Selected Aspects on
the University System of Nicaragua, Department for Re-
search Cooperation, Sida (Stockholm: 1998).

Edgardo Moreno and Thomas Alveteg, Collaboration
between Sweden and the Public Universities of Nicara-
gua, Department for Research Cooperation, Sida (Stock-
holm: 2003).

Ad Boeren et al., Sida/SAREC Bilateral Research Coop-
eration: Lessons Learned Department for Evaluation and
Internal Audit, Sida (Stockholm: 2006).

Greenberg ICT Services, Evaluation of IC'T Projects at
Four Public Universities in Nicaragua, Sida (Stockholm:
2007).

Nils Ostrom and Elisabeth Lewin, 30 anos de cooper-
acion de Suecia con Nicaragua, Asdi (Stockholm, Dic-
tembre 2009).

Nils Ostréom and Elisabeth Lewin, Sistematizacién de la
cooperacion de Suecia con Nicaragua periodo 2001-
2008, Asdi (Stockholm: Diciembre 2009).

Nils Ostréom and Elisabeth Lewin, Outcome Assessment
of Swedish Cooperation with Nicaragua 2001-2008, Sida
(Stockholm: 2010).

Sida Policies and Strategies (Chronological)

45.

46.

The Ownership and Cultivation of Knowledge: The ra-
tionale for Swedish support to universities in developing
countries, Department for Research Cooperation,
SAREC, Sida (Stockholm: 1992).

Sida Evaluation Policy, (Stockholm: 1999).



47. Research Cooperation: An Outline of Policy, Pro-
grammes and Practice, Department for Research Coop-
eration, SAREC, Sida (Stockholm: 2001).

48. Support to national Research Development, Department
for Research Cooperation, SAREC, Sida (Stockholm:
2008 edition, original 1998).

49. Berit Olsson. The birth of Scientific Research at UEM
History of Mozambican -Swedish research Cooperation
1978-2008. Sida (Maputo, Mozambique: 2008).

50. Phase-out strategy for Swedish support to Nicaragua
June 2008 — December 2011. Ministry for Foreign Af-
fairs, Sweden (Stockholm: 2008).

51. Strategy for Sida’s support for development research co-
operation 2010-2014 (2009).

Universities

52. Network For The Strengthening Of Research Capacities
At Nicaraguan Universities: Phase 1 (2008 — 2011) (Ma-
nagua, Nicaragua: 2008).

53. Research cooperation between Nicaragua and Swedish
higher education institutions: Sida/Sareg cooperation
2008-2011: Agreed minutes (Managua, Nicaragua:
2008).

54. Leonel Plazaola. Resumen reunién de Sistema de Infor-
macién de Investigaciones (Sistema de Registro de Inves-
tigaciones), email communication (Managua, Nicaragua:
2009).

55. Martha Maria Aburto Ramirez. Library Study on the
use of Databases in line with the PERii Program and
evaluation of the impact of PERI in the first phase of sub-
scription of Electronic Resources, Program PER1i — Nic-
aragua (Managua, Nicaragua: 2010).

56. Agenda of the 3rd workshop of the Public Universities
Nicaragua-Sweden/Asdi (Managua, Nicaragua: 2010).

57. Annual Meeting of Nicaraguan and Swedish Coordina-
tors from Asdi — supported research cooperation pro-
grammes (Managua, Nicaragua: 2010)

Universidad Nacional Auténoma de Nicaragua

(UNAN) - Managua

58. Politicas de Tecnologias de Informacion y Comuni-
cacion, UNAN — Managua (Managua, Nicaragua:
2001).

59. Project Application for Sida support 2002-2004: Informa-
tion and Communications Technology Development for
the Public Universities of Nicaragua. National University

of Engineering (UNTI), National Autonomous University
1



ANNEX B

of Nicaragua, Managua (UNAN-Managua), National
Autonomous University of Nicaragua, Leon (UNAN-
Leén)and National Agrarian University (UNA) (Nicara-
gua, 2002).

60. Plan Maestro Tecnologias de Informacion y Comuni-
cacion (Tic), UNAN — Managua (Managua, Nicaragua:
2002).

61. Tierra: Revista del Centro de Investigaciones Neocienti-
ficas CIGEO-UNAN-Managua, Afio 5 — No. 13 — Ago-
sto de 2005, UNAN-Managua (Managua, Nicaragua:
2003).

62. Tierra: Revista del Centro de Investigaciones Neocienti-
ficas CIGEO-UNAN-Managua, Afio 5 — No. 14 — Nov.
de 2005, UNAN-Managua (Managua, Nicaragua:
2003).

63. Tierra: Revista del Centro de Investigaciones Neocienti-
ficas CIGEO-UNAN-Managua, Afio 6 — No. 15 — Dic.
de 2006, UNAN-Managua (Managua, Nicaragua:
2006).

64. Tierra: Revista del Centro de Investigaciones Neocienti-
ficas CIGEO-UNAN-Managua, Afio 13 — No. 22 — Dic-
iembre de 2009, UNAN-Managua (Managua, Nicara-
gua: 2009).

65. Documento Preliminar De Autoevaluacion: Cooperacion
Unan Managua/Asdi. UNAN — Managua (Managua,
Nicaragua: 2010).

66. No title. Autoevaluacion UNAN-Managua/Sida Evalua-
tion Document. UNAN — Managua (Managua, Nicara-
gua: 2010).

67. Informe de Gestion de la Direcciéon de Investigacion,
2002-2010 UNAN-Managua, Universidad Nacional Au-
tonoma de Nicaragua (Managua, Nicaragua: 2010).

68. Universidad Nacional Auténoma de Nicaragua: Proyecto
de Tecnologias de la Informacion y Comunicacion,
UNAN — Managua (Managua, Nicaragua: 2010).

Universidad Nacional Auténoma de Nicaragua

(UNAN] - Le6n

69. Politica de Investigacion y Postgrado, UNAN — Leén
(Leon, Nicaragua: 2003).

70. Politica de Creacién y Funcionamiento de los Centros de
Investigacion y Postgrado, UNAN — Leon (Leon, Nicara-
gua: 2004).

71. Reglamento de Estudios de Postgrado, UNAN — Leo6n
(Leon, Nicaragua: 2004).

72. Tecnologias de la Informacién y Comunicacion. Report

i to Sida. UNAN — Leo6n (Leén, Nicaragua: 2009).



73. Master program: Center for Demographic and Health
Research — Progress Report: Master program in Science
with Mention in Epidemiology: CIDS-UNAN Leon,
2009, UNAN-Leo6n (Ledn, Nicaragua: 2009).

74. Autoevaluacion Viendo 30 Afios Atras Infecciosas,
UNAN - Leon (Leén, Nicaragua: 2010).

75. Autoevaluacion Subprograma Enfermedades Infecciosas
UNAN - Leon (Ledn, Nicaragua: 2010)

76. Matriz guia para la autoevaluacién de los programas de
fortalecimiento de las capacidades de investigacion auspi-
ciados por Asdi, Centro de Investigacion en Salud Tra-
bajo y Ambiente, Facultad de Ciencias Médicas, Univer-
sidad Nacional Autonoma de Nicaragua, UNAN — Leén
(Leén, Nicaragua)

77. No title. Autoevaluacion TIC, UNAN — Leon (Leon,
Nicaragua: 2010).

78. ICT Project Public Universities of Nicaragua UNAN —
Leoén. UNAN — Leoén (Ledn, Nicaragua: 2010).

79. Plan de Desarrollo Institucional 2010-2019, Division de
Planificacion y Evaluacion Institucional, UNAN — Leon
(Leon, Nicaragua: 2010).

80. No title. List of faculty. UNAN — Leon (Leon, Nicaragua:
2010).

81. Proyectos realizados por el Centro de Investigacion en
Demografia y Salud CIDS-UNAN-Le6n, CIDS, UNAN
— Leén (Leon, Nicaragua: 2010).

82. Cursos realizados por Personal del Centro de Investi-
gacion en Demografia y Salud CIDS-UNAN-Leon,
CIDS, UNAN — Leon (Ledn, Nicaragua: 2010).

83. Tesis de Doctorado realizadas por Personal del Centro de
Investigacion en Demografia y Salud CIDS-UNAN-
Leén, CIDS, UNAN — Leén (Leon, Nicaragua: 2010).

Universidad Nacional Agraria (UNA)

84. Evaluation of SIDA/SAREC Support to the Research
Cooperation between Nicaragua and Sweden: Sintesis of
UNA/SLU Cooperation (2006).

85. Normativa de Venta y Prestaciones de Servicios Universi-
tarios, Direcciéon de Investigacion, Extension y Posgrado,
UNA (Managua, Nicaragua: 2006).

86. Magnus Halling. Highlights of research findings UNA-
SLU 2006 (2007).

87. La Calera: Revista Cientifica de la Universidad Nacional
Agraria — Afio 8 —No 11 UNA (Managua, Nicaragua:
2008).

88. Universidad Nacional Agraria (UNA), UNA (Managua,
Nicaragua: 2009).



89. Universidad Nacional Agraria: Programa de Estimulo de
la Produccién Intelectual en la Universidad Nacional
Agraria, Vicerrectoria General, UNA (Managua, Nica-
ragua: 2009).

90. Oferta de Posgrado, Oficina de Posgrado UNA-DIEP,
Direccién de Investigacion, Extension y Pogrado (DIEP),
Universidad Nacional Agraria (UNA) (Managua, Nica-
ragua: 2009).

91. Resultados Académicos (1986-2009), Universidad Na-
cional Agraria (UNA) (Managua, Nicaragua: 2009).

92. Freddy Aleman, Edgardo Jmenez, Ricardo Araica, Vic-
tor Aguilar and Juana Lopez, Resultados Académicos
(1986-2009) — Camino Real 26 Noviembre 2009, Univer-
sidad Nacional Agraria (UNA) (Managua, Nicaragua:
2009).

93. VI Reunion Cientifica de Docentes Investigadores 12 y
13 de agosto, 2009, UNA (Managua, Nicaragua: 2009).

94. VII Reunion Cientifica de Docentes-Investigadores 2y 3
Septiembre, 2010, UNA (Managua, Nicaragua: 2010).

95. Sistema Universitario de Ciencia, Tecnologia e Inno-
vacion de la Universidad Nacional Agraria, Direcciéon de
Investigacion, Extension y Posgrado, Universidad Na-
cional Agraria (Managua, Nicaragua: 2010).

96. Informe final: Auto-evaluacién de los veintiséis afios de la
Cooperacion Sueca en la Universidad Nacional Agraria
(UNA). Universidad Nacional Agraria (Managua, Nica-
ragua: 2010).

97. Sintesis de documentos y publicaciones de UNA entrega-
das a la mision. Universidad Nacional Agraria (Mana-
gua, Nicaragua: 2010).

Universidad Nacional de Ingenieria (UNI)

98. Modelo de Fomento y Articulacion de Investigacion,
Postgrado y Extension. Vicerrectoria de Investigacion y
Desarrollo, Universidad Nacional de Ingenieria (Mana-
gua, Nicaragua: 2005).

99. Reglamentos de Investigacion, Postgrado y Extension.
Vicerrectoria de Investigacion y Desarrollo, Universidad
Nacional de Ingenieria (Managua, Nicaragua: 2005).

100. Leonel Plazaola. Modelo de Fomento y Articulacion de
Investigacion, Postgrado y Extension en la UNI. Presen-
tation. Universidad Nacional de Ingenieria (Managua,
Nicaragua: 2005).

101. Educational Institutional Model: Today’s Commitment
to the Creation of the University of Tomorrow, National
University of Engineering (Managua, Nicaragua: 2008).
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102. Autonomia Responsable y Rendicién Social de Cuentas:
iCompromiso Institucional y Responsabilidad Social
Permanente! Universidad Nacional de Ingenieria (Mana-
gua, Nicaragua: 2008).

103. Rafael Gomero, Marco Munguia, Norman Vargas, and
Pablo Vasquez. Autoevaluacion de los programas ASDI-
UNTI: Reporte preliminar, UNI (Managua, Nicaragua:
2010).

104. Walter Pérez and Nubia Altamirano. Servidores Win-
dows en Cuarto de Servidores. DITI- RUSB, UNI (Ma-
nagua, Nicaragua: 2010).

105. Walter Pérez Arauz. Resumen de funciones de la Oficina
de Administracion de Servidores DITI. UNI (Managua,
Nicaragua: 2010).

106. Martha Elena Pérez. Programa para el Fortalecimiento
de la Informacién para la Investigacion Peri Nicaragua:
Taller Uso y Manejo de Recursos de Informacion Elec-
tronica. (Managua, Nicaragua: 2010).

107. Lista de Equipos Instalados en la UNI. UNI (Managua,
Nicaragua: 2010).

108. Inventario de Equipamiento Activo para Transporte de
Datos — Oficina de Infraestructura. Division de In-
formatica de Tecnologias de Informacion y Comuni-
cacion, Universidad Nacional de Ingenieria (Managua,
Nicaragua: 2010).

109. Oficina de Soporte Técnico. UNI (Managua, Nicaragua:
no date).

110. Leonel Plazaola, Johnny Flores, Norman Vargas, and
Mathias Ekstedt. Strategic Business and I'T Alignment
Assessment: A Case Study Applying an Enterprise Archi-
tecture-based Metamodel. Dept. of Industrial Informa-
tion and Control Systems, KTH, Royal Institute of Tech-
nology (Stockholm, Sweden: no date).

111. Descripcion de los Servidores Operando con Gnu/Linux
Debian 5.01. Nucleo 2.6.20. Universidad Nacional de
Ingenieria (Managua, Nicaragua: no date).

Consejo Nacional de Universidades (CNU)

112. Informacién Estadistica de los Centros de Educacion Su-
perior de Nicaragua Miembros del CNU 1997-1998,
Consejo Nacional de Universidades (CNU) (Managua,
Nicaragua: 2000).

113. Variables e Indicadores Estadisticos de Investigacion y
Postgrado, Consejo Nacional de Universidades (Mana-
gua, Nicaragua: 2004).
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114. Foro-CYTED-IBEROEKA XV Congreso Cientifico
UNAN-Managua IT Congreso Cientifico-CNU El Agua
es Vida, CNU (Managua, Nicaragua: 2007).

115. José Antonio Saldana Poveda, Experiencia de evaluacion
y acreditacion en la universidades miembro del CNU,
National Evaluation and Accreditation Commission,
CNU (Managua, Nicaragua: 2007).

116. Instrumentos para la Recoleccion de Informacion de
Programas de Posgrado-CNU, CNU-Asdi/SAREC
(Managua, Nicaragua: 2008).

117. Guia para la Autoevaluacion de Programas de Posgrado-
CNU, CNU-Asdi/SAREC (Managua, Nicaragua: 2008).

118. Memoria: Taller Experiencias de Evaluacion y Planifi-
cacion, Evaluation and Planification Commission of the
CNU Member Universities, CNU (Managua, Nicara-
gua: 2008).

119. Analisis de guias de autoevaluaciéon y acreditacion de agen-
cias de Latino América, National Evaluation and Accredi-
tation Commission, CNU (Managua, Nicaragua: 2008).

120. Propuesta de indice del anteproyecto ley organica del sis-
tema nacional de evaluaciéon y acreditacion para el ase-
guramiento de la calidad de la educacién, National Eval-
uation and Accreditation Commission and Juridical
Commission, CNU (Managua, Nicaragua: 2008).

121. Consulta del proyecto de ley organica del Consejo Nacion-
al de Evaluacion y Acreditacion: Sugerencias de indice
para las meas técnicas, National Evaluation and Accredi-
tation Commission, CNU (Managua, Nicaragua: 2008).

122. Informe: Estado del anteproyecto “Ley Organica del Sis-
tema Nacional de Evaluacién y Acreditacion para el Ase-
guramiento de la Calidad de la Educacion,” National
Evaluation and Accreditation Commission, CNU (Ma-
nagua, Nicaragua: 2008).

123. Ley Creadora del Sistema Nacional para el Asegurami-
ento de la Calidad de la Educacion y Reguladora del
Consejo Nacional de Evaluacion y Acreditacion, Govern-
ment of Nicaragua (Managua, Nicaragua, 2008).

124. Memoria del Encuentro de Consejos Universitarios de
Universdidades Miembros del CNU, National Evalua-
tion and Accreditation Commission, CNU (Managua,
Nicaragua: 2008).

125. Puntos criticos a considerar en el anteproyecto de Ley
Organica del Sistema Nacional de Evaluacion y Acredi-
tacion para el Aseguramiento de la Calidad de la Edu-
cacion, National Evaluation and Accreditation Commis-
sion and Juridical Commission, CNU (Managua,
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126. José Antonio Saldafia Poveda and Sonia Marfa Orozco
Hernandez, I Congreso Nacional de Educacion Superior
2008 “A 50 Afios de la Autonomia Universitaria, Nuevos
Retos y Desafios para la Educacion Superior”: Mesa Téc-
nica Evaluacion y Acreditacion. (Managua, Nicaragua:
2008).

127. Puntos criticos a considerar en el Anteproyecto de Ley
Organica del Sistema Nacional de Evaluacion y Acredi-
tacion para el Aseguramiento de la Calidad de la Edu-
cacion, National Evaluation and Accreditation Commis-
sion and Juridical Commission, CNU (Managua,
Nicaragua: 2008).

128. Pasantia en la Comisiéon Nacional de Evaluaciéon y
Acreditacion Universitaria de Argentina (CONEAU),
National Evaluation and Accreditation Commission,
CNU (Managua, Nicaragua: 2009).

129. Pasantia al Consejo Nacional de Acreditacion (CNA) de
Colombia, National Evaluation and Accreditation Com-
mission, CNU (Managua, Nicaragua: 2009)

130. Informe: Pasantia en el sistema nacional de acreditaciéon
de la educacion superior, SINAES de Costa Rica, Na-
tional Evaluation and Accreditation Commission, CNU
(Managua, Nicaragua: 2009).

131. Estado Actual de las Politicas de Investigacion, Inno-
vacion, Propiedad Intelectual y Posgardo de las Universi-
dades Miembros del GCNU, Comision de Investigacion y
Posgrado, CNU (Managua, Nicaragua: 2009).

132. Estudio del Impacto de las Investigaciones del Area de las

Ciencias Médicas y de la Salud de las Universidades
Miembros del CNU, Comision de Investigacion, CNU
(Managua, Nicaragua: 2009).

133. Taller de Autoevaluacion de la Cooperacion de ASDI en
Nicaragua, Asdi-CNU (Managua, Nicaragua: 2009).
134. Guia de autoevaluacion institucional con fines de mejora,
National Evaluation and Accreditation Commission,

CNU (Managua, Nicaragua: 2009).

135. Memoria del IT Simposio Nacional de Evaluacion y
Acreditacion en la Educacion Superior Nicaragiiense,
National Evaluation and Accreditation Commission,
CNU (Managua, Nicaragua: 2009).

136. Mocién: Anteproyecto de Ley Organica del Consejo Na-
cional de Evaluacion y Acreditacion del Sistema Nacion-
al para el Aseguramiento de la Calidad de la Educacion,
Government of Nicaragua (Managua, Nicaragua, 2009).

137. Ley Organica del Consejo Nacional de Evaluacion y
Acreditacion del Sistema Nacional para el Aseguramien-
to de la Calidad de la Educacion, National Evaluation
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and Accreditation Commission and Juridical Commis-
sion, CNU (Managua, Nicaragua: 2009).

138. Universidades del CNU en 7mo. Congreso Internacional
de Educacion Superior, Universidad y Sociedad No 42,
CNU (Managua, Nicaragua: 2010).

139. Programa del V Taller Unidades Técnicas de Evaluacion
(UTE), National Evaluation and Accreditation Commis-
sion, CNU (Managua, Nicaragua: 2010).

140. Sugerencias al borrador Guia de Autoevaluacion Institu-
cional con fines de Mejora presentada por el Consejo Na-
cional de Evaluacion y Acreditacion — CNEA, National
Evaluation and Accreditation Commission, CNU (Ma-
nagua, Nicaragua: 2010).

141. Informacién Estadistica de las Universidades Miembros
del CNU Afio 2009, Consejo Nacional de Universidades
(Managua, Nicaragua: 2010).

142. Situacién Actual del CNU vy sus Potencialidades con
relacion al Programa Nacional de Desarrollo Humano,
Consejo Nacional de Universidades (Managua, Nicara-
gua: 2010).

143. Nueva Propuesta del CNU, CNU (Managua, Nicaragua:
2010).

144. Freddy Aleman, Hugo Medrano, Andreas Norgren, Abel
Reyes and Sari Scheinberg (eds). Innovaciones en las
Universidades Nicaragiienses: Casos exitosos, Consejo
Nacional de Universidades, Chalmers/Asdi (Managua,
Nicaragua: 2010).

Consejo Nicaragiiense de Ciencia y tecnologia (CONICYT)

145. Ley de Interpretacion Auténtica del Articulo 55 Inciso 1
de la “Ley de Autonomia de las Instituciones de Edu-
cacion Superior,” Government of Nicaragua (Managua,
Nicaragua: 1992).

146. Plan Nacional de Ciencia, Tecnologia e innovacion,
Draft, CONICYT (Managua, Nicaragua: 2010).

147. Plan Nacional de Ciencia, Tecnologia e innovacion, Fi-
nal, CONICYT (Managua, Nicaragua: 2010).

148. Ley General de Ciencia, Tecnologia e Innovacion: Pro-
puesta de la ADC, Revisada, Proposed Law, ADC (Ma-
nagua, Nicaragua: 2010).

External Sources

149. Diagnostico preliminar sobre la ciencia y la tecnologia en
Nicaragua, Direccion de Planificacién Nacional Asisten-
cia Técnica, Departamento de Investigaciones Tecnologi-
cas, Banco Central de Nicaragua (Managua, Nicaragua:

1977).
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150. Ley de Autonomia de las Instituciones de Educacion Su-

151.

152.

153.

perior - Ley No. 89, Government of Nicaragua (Mana-
gua, Nicaragua: 1990).

Ley de Interpretacion Autentica del Articulo 55 Inciso 1
de la ”Ley De Autonomia de las Instituciones de Edu-
cacion Superior” - Ley No.151, Government of Nicara-
gua (Managua, Nicaragua: 1992).

Manual de Frascati. Proponed Standard Practice for
Surveys on Research and Experimental Development,
OECD (Paris, France: 2002).

Manual de Frascati. Propuesta de Norma Practica para
Encuestas de Investigacion y Desarrollo Experimental,
Fundacion Espafiola Ciencia y Tecnologia, OECD (Par-
is, France: 2002).

154. Elmer Cisneros Moreira. Caracteristicas generales de la

155.

156.

157.

158.

159.

160.

161.

162.

educacion superior en Nicaragua, Proyecto Tuning Amé-
rica Latina 2004-2006 (Managua, Nicaragua: 2004).
Republic of Nicaragua: National Development Plan, Pov-
erty Reduction Strategy Paper, IMF (Washington, D.C.:
2005).

Ley De Reforma ala Ley No. 582: Ley General de Edu-
cacion, Government of Nicaragua (Managua, Nicara-
gua: 2006).

Science, Technology and Innovation Indicators in a
Changing World, OECD (Paris, France: 2007)
Edmundo Torres Godoy. Diagnostico de las capacidades
cientificas y tecnologicas de las instituciones de educacion
superior y técnica de Nicaragua, (Managua, Nicaragua:
2009).

Rodolfo Calderon Umaiia (ed.). Gobierno Municipal y
Seguridad Ciudadana en Centroamérica y Republica
Dominicana: reflexiones y propuestas para la accion,
FLACSO (San José, Costa Rica: 2010).

Braulio Espinoza Mondragén and Andrés Herrera
Rodriguez. Gobierno Municipal y Seguridad Ciudadana
en Centroamérica y Repuablica Dominicana: Capitulo
Nicaragua, FLACSO (San José, Costa Rica: 2010).
Marianela Corriols and Aurora Aragon. Chile Labor
and Acute Pesticida Poisoning in Nicaragua: Failure to
Comply with Children’s Rights, International Journal of
Occupational Health 16: pp. 193-200 (2010).

Marianela Corriols. Exposicién a Plaguicidas y sus Efec-
tos en la Salud de la Mujeres en Centroamérica, Centro
de Investigacion en Salud, Trabajo y Ambiente, UNAN-
Leén (Leon, Nicaragua: 2010).
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163. Marianela Corriols. Pesticida poisoning in Nicaragua —
five decades of evidence, Pesticide News 89, September
2010.

164. VI Encuentro Cientifico en Salud “Solidaridad en la
Ciencia,” Centro Nacional de Diagnostico y Referencia,
Ministerio de Salud (Managua, Nicaragua: 2010).

Websites

UNAN — Managua http://www.unan.edu.ni/

UNAN - Leon http://www.unanleon.edu.ni/

CONICYT - http://www.conicyt.gob.ni/

Universidad Nacional Agraria http://www.una.edu.ni/
Consejo Nacionales de Universidades - http://www.cnu.edu.
ni/

Universidad Nacional de Ingeniera - http://www.uni.edu.ni/



Annex C: Interview Schedule

Name

Nicaraguan Counterparts

Leonel Plazaola

Rafael Gamero

Marvin Arias

Oscar Somarriba

Norman Vargas

Pablo Vasquez

Indiana Garcia

Ana Ulmos
Benjamin Rosales
Martha Elena Perez
Wilmer Davila

Tinoco

Carlos

Asdrubal

Walter

Luis

Telemaco Talavera

Ing. Arturo Collado
Santos Solorzano
Jose Antonio Saldana

Gustavo Sequeira

Ruth Celia Gomez

Coordinador de Grupo Il y Vicerrector
de Investigacion UNI

Coordinador delgrupol

Miembro del Grupo Ily Coordinador de
la Maestria en Administracion
Tecnologias de la Informaciony
Comunicacion

Miembro del Grupo Il e Investigador
Seniors

Miembro del Grupo Il e Investigador
2da. Generacion

Miembro del Grupo Il e Investigador
3era. Generacion

Miembro del Grupo 1
Vicerrectora Académica
Director de Investigacion
Directorade Biblioteca
Biblioteca

Informaticay Tecnologiade la
Informacion

Informaticay Tecnologia de la
Informacion

Informaticay Tecnologia de la
Informacion

Informaticay Tecnologia de la
Informacion

Informaticay Tecnologia de la
Informacion

Presidente

Secretario Tecnico CNU Coordinador
Apoyo de coordinacion
Proyecto de Evaluaciony Acreditacion

Desarrollo de la Investigaciony Post
Grado

Fortalecimiento de lainformacion
paralalnvestigacion

Agency

UNI/ASDI/ Facultad de electronicay
computacion.

UNI/ASDI/ Facultad de Ingenieria
Quimica

UNI/ASDI/ Facultad de electronicay
computacion.

UNI/ASDI/ Facultad de Ingenieria
Quimica

UNI
UNI
UNI

UNI

UNI

UNI

UNI

UNI

CNU (Consejo Nacional de
Universidades)

CNU

CNU

CNUyUNAN-Leon
CNUyUNAN-Managua

PERIi
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Name

Freddy Aleman

Santos Solorzano

Guadalupe Martinez Valdivia

Abel Reyes Barreda

Edgardo Jimenez
Victor Aguilar
Freddy Aleman
Roberto Blandino
Alberto Sediles

Matilde Somarriba

Francisco Salmerén

Benigno Gonzales

Oscar Gomez

Silvia Quevedo Ponce

Karin Oskarsson

Dionisio Rodriguez

Gustavo Sequeira

Cesar Rodriguez

Martha Lacayo

Elmer Cisnero

Jaime Lopez

Brenda Leyton
Lener Sequeira
Katia Montenegro
Luis Moreno
Francisco Picado
Martha Lacayo
Martin Pomares
Marvin Corriols
Carlos Rubi
Francisco Espinoza
Gema Velasquez

Horacio Ulloa
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Position

Universidades Innovadorasy
Doctorado

Apoyo de coordinacion

Coordinadoray Secretaria ejecutiva

Director de Cie nciay Educacion

Coordinador de la cooperacion sueca.
Vicerrector

Director de Investigacion
DirectordelaOTIC

Estudiante de PHD

Vice decanade Farenayex-
estudiantes de PHD

Vice rector
Doctorado
Doctorado
Oficial de Programa
Oficial de Programa

Coordinador de la Cooperacion suecay
Director de Cigeo

Director de Investigacién (Fondos
Abiertos)

Coordinador de Tecnologia de la
informaciony comunicacion

Directora de Laboratorio
Biotecnologia

Rector

Secretary General, Ex Rector
Administrativo

Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Ex - Becario
Becario

Becario

Ex - Becario

Agency
UNA

CNU [Consejo Nacional de
Universidades

CONICYT (Consejo Nicaragliense de
Cienciay Tecnologia)

CONICYT (Consejo Nicaragliense de
Cienciay Tecnologia)

UNA (Universidad Nacional Agraria)

UNA
Asdi
Asdi

Cigeo [Centro de Investigaciones
Geocientificas) UNAN-Managua

UNAN-Managua

UNAN - Managua

PMIA, UNAN-Managua

UNAN- Managua
UNAN- Managua

Cigeo
Cigeo
PMIA
PMIA
PMIA
PMIA
PMIA
PMIA
PMIA
PMIA
PMIA
PMIA



Name

Trinidad Caldera
Rodolfo Pena
Eliette Valladares
Andres Herrera
Francisco Tercero
SalmuelVilchez
Mercedes Caceres
Felix Espinoza
Aleyda Tellez
Byron Leiva

Filemon Bucardo

Octavio Guevara
FlorValle
Felix Espinoza

Benito Morales

Adela Morales

Luis Blanco

Marianela Corriorls

Arlen Soto

Edmundo Torres

Leonardo Mendoza

Armando Matute

Orlando Mayorga

External Actors

Néstor Martinez
Marvin Sanchez

Enrique Silva

Allan Fonseca

Analzaguirre

Yves Chaix

Position

Coordinador de Proyecto
Graduado - icaragiieny Salud
Graduado- icaragiieny Salud
Graduado - icaragiieny Salud
Graduado - icaragiieny Salud
Graduado - Enfermedades Infecciosas
Graduado - Enfermedades Infecciosas
Graduado - Enfermedades Infecciosas
Graduado - Enfermedades Infecciosas
Graduado - Enfermedades Infecciosas

Graduados - Enfermedades
Infecciosas

Vicerrector Generalde Unan - Leon
Vicerrectora de Investigacion
Coordinador de Investigacion

Coordinador de Proyecto

Directora del SIBUL

Director

Salud Ocupacional

Estudiante

Coordinador del programa, Unidad de
icaragiense, icaragiieny trabajo

Ex - Vicerrector de Investigacion
Decano

Vice - Decano

Vicepresidente
Consultor - graduado UNI
Consultor - graduado UNI

Director de Proyectos

Directorade Riesgos

Consultor Independiente especializado
engobierno electronico SOA

Agency
UNAN-Leonicaragiieny Salud
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon
UNAN - Leon

UNAN - Leon
UNAN - Leon
UNAN - Leon

icaragliens de lainformaciony
comunicacion UNAN - Leon

SIBUL [ Sistema de Bibliotecas de la
UNAN - Leon)

Graduado del programay Director de
CISTA(Centro de Investigacion en
Salud, Trabajoy Ambiente)

CISTA (Centro de Investigacion en
salud, trabajoy Ambiente)

Salud Ocupacional

CISTA (Centro de Investigacion en
salud, trabajoy Ambiente)

UNAN - Leon
Facultad de Ciencias Medicas

Facultad de Ciencias Medicas

AIN (Asociacién Internet de Nicaragual)
Enitel

icaragliens de la Informaciony
Comunicacién Consultores
(TICconsultores)

IDR (Instituto de Desarrollo Rural)

SINAPRED ( Sistema Nacional
Atenciony Prevencion de Desastres)

123



ANNEX C

Name Position Agency

Rafael Marinero Director Regional Proyecto Cultivar, ex funcionario
Ministerio de Trabajo

Fanor Avendano Rector UNEH( Universidad icaragiiense de
Estudios Humanisticos)

Roger Berrios Director Departamento de Estudios
Economicos MIFIC (Ministerio de
Fomento, Industriy Comercio

Roberto Araquistain Vice Ministro de Medio Ambientey MARENA
Recursos Naturales

Sr. Arkangel Abaunza Director de Politicas de Tecnologia MAGFOR

Sida and Swedish Counterparts

Berit Olsson Formerdirector of SAREC

SariScheinberg Project Coordinator Chalmers University

Joaquin Martinez Project Coordinator KTH

Magnus Halling Project Coordinator SLU
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Annex D: Interview Guides

SWEDISH ACTORS

Past and Present Sida Officials

1. What time period did you work on research cooperation
with Nicaragua?

2. How did you assess the research capacity and needs of Nic-
araguan partners during your work on the Nicaragua pro-
gram?

3. What were the specific objectives of research cooperation
during the period you worked on the program?

4. From your perspective were the objectives met?

5. Did SAREC/Sida design programs jointly or respond to
proposals received from Nicaraguan partners?

6. How has Sida supported the development of national re-
search policies in Nicaragua?

7. Please describe outcome level results with Nicaraguan
partners during the period you worked on the program (ex-
pected and unexpected results).

8. What conditions or factors facilitated or enabled the suc-
cessful achievement of results?

9. How sustainable are the results achieved?

10.What obstacles were encountered and how were they over-
come?

11.How did you coordinate with scientific research projects
supported by other donors? (identify donors).

12.Could the same or better results have been achieved
through alternative modalities of cooperation?

13.How did Sida plan for the exit strategy with the research
partners in Sweden and Nicaragua?

University Representatives

1. When and how did your university become involved in
Swedish research cooperation with Nicaraguan research-
ers/universities?

2. What expertise did your university bring to Nicaraguan re-
search partners?

3. What were the objectives of the university’s participation in
Sida supported projects?

4. How were roles and responsibilities for your work with Nic-
araguan partners defined?



5. What results were achieved in terms of research capacity of
institutions and individual researchers?

6. What is your assessment of the quality of research papers
produced?

7. How was gender analysis integrated into academic re-
search?

8. What were the advantages and disadvantages to the sand-
wich model?

9. To what degree will the research capacity be sustained in
Nicaragua when the Sida cooperation ends?

10.Will your university maintain relations with the Nicaragu-
an partner institution? And if so, how and with regard to
which research areas?

Nicaraguan Actors

GRUPO 1: Actores relacionados al entorno social y politico
(Autoridades estatales, sociedad civil, sector empresarial,
agencias de cooperacion)

1. ¢Cuadles son los principales obstaculos que se perciben para
el desarrollo de la investigacion cientifica en el pais?

2. ¢Los actores estratégicos del pais perciben las conexiones
entre investigacion cientifica e innovacion tecnologica y los
factores clave para el desarrollo productivo, democratico y
social del pais?

3. (CGuales son las principales necesidades del sector empre-
sarial en materia de investigacion cientifica e innovacion
tecnolégica?

4. ;Cuales son las principales prioridades de investigacion y
generacion de conocimientos en distintos ambitos del de-
sarrollo del pais?

5. ¢Quiénes son las principales fuentes o generadores de in-
vestigacion cientifica e innovacion tecnoldgica en el pais?

6. ¢Cual es la valoracion global de la contribucion de Asdi a
la investigacion cientifica e innovacion tecnolédgica en Nic-
aragua?

7. ¢Cuales son los principales cambios o avances en la investi-
gacion cientifica generados por el programa Asdi?

8. ¢Cuales son las principales debilidades o vacios del progra-
ma de cooperacion?

GRUPO 2: Instancias de coordinacion gubernamental: CNU,

CONICYTy Ministerio de Educacion

1. ¢Ahora hay una politica de Estado o lineamientos gener-
ales que promueven la investigacion académica y cientifi-
ca?

2. ¢Cual es el lugar que ocupa la investigacion cientifica en el

actual Plan de Desarrollo del Gobierno?
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3. ¢Cuales son las leyes o normas que regulan la investigacion
cientifica?

4. ;Coémo aporta su institucion a la coordinacion y promocion
de investigacion cientifica?

5. ¢Goémo Ud defina la investigacion cientifica?

6. ¢Como funcionan las modalidades de monitoreo y
seguimiento de los programas de investigacion en las Uni-
versidades Publicas?

7. ¢(Que metodologia proponen, para el proceso de auto eval-
uacién interna, evaluacion externa interpares y acredi-
tacion que permitan un nuevo posicionamiento institucion-
al de las Universidades Publicas en el contexto nacional e
internacional?

8. ¢Se prioriza y se fomenta el debate respecto a los problemas
que pone a las universidades y a las postgrados ante nuevas
exigencias? [ Temas como: Incremento de la desigualdad y
exclusiones; disminucién de la biodiversidad y el deterioro
medio ambiental, y el paulatino agotamiento de los recur-
sos naturales no renovables?]

9. ¢Siendo el problema de financiamiento importante para la
sostenibilidad de los programas de investigacion, que
politicas y estrategias consideran pertinente para incre-
mentar los fondos de financiamiento?

GRUPO 3: Autoridades [Rectoresy Vice Rectores)

de las Universidades

1. ¢Cuales son los principales problemas estructurales para el
desarrollo de la investigacion cientifica en el pais?

2. ¢Cuadles son los principales desafios de la investigacion
cientifica en los proximos afios en el pais?

3. ¢Como ha cambiado el desarrollo de la investigacion
cientifica en su universidad en los ultimos 10 afios?

4. ;Cudles son los principales aportes de la cooperacion sueca
ala investigacion en la universidad?

5. ¢Cual es la estrategia que implementa para la investigacion
cientifica a nivel de post grado para asegura concordancia
con la realidad nacional?

6. ¢Qué tan lejos esta la universidad de satisfacer los es-
tandares internacionales de una universidad de ensefianza
¢ investigacion?

7. ¢Cuales son las ventajas o las desventajas de los programas
de postgrado, scan maestrias y doctorados, que asuman el
caracter de multidisciplinarios?

8. ¢Coordinan y articulan los postgrados entre las diferentes
universidades, Como?

9. ¢Cual es la participacion real de los post grados en el Con-
sejo Nacional de Universidades?

10. ¢Cuales son los principales desafios para la continuidad y 127



ANNEX D

sostenibilidad de los programas de investigacion cientifica
en la universidad?

11. ¢Qué medidas ha tomado la universidad para la continui-
dad y sostenibilidad de los resultados del programa de co-
operaciéon sueca?

12.;Cual es el % del presupuesto de la universidad asignado al
desarrollo de la investigacion cientifica?

GRUPO 4: Autoridades universitarias responsables de los

proyectos

1. ¢Qué tanto ha cambiado la universidad o dependencia
con el aporte del programa de Asdi?

2. ¢Qué contribuciones ha realizado el programa a los pro-
gramas de investigacion y a los académicos apoyados?

3. ¢Doénde estan y qué estan haciendo los egresados de los
programas de postgrado?

4. ;Cuéles son los resultados especificos alcanzados por el o
los proyectos ejecutados?

5. (Guales el % de tiempo dedicado a investigacién por los
docentes egresados de los programas de postgrado?

6. ¢Como defina la investigacion cientifica? (Cuales son las
caracteristicas de una investigaciéon cientifica?

7. ¢Como han sido fortalecidos los sistemas y estructuras que
apoyan a la investigacion cientifica?

8. ¢Cudles son los estandares definidos para la aprobacion de
un proyecto de investigacion?

9. ¢Cudles son los estandares definidos para la publicacion de
productos de una investigacion cientifica?

10. :Qué medidas ha adoptado la universidad o dependencia
para la continuidad y sostenibilidad de los resultados del
programa?

GRUPO 5: Beneficiarios directos del programa: egresados de

postgrados, investigadores, docentes

1. ¢Qué tanto ha cambiado tu vida profesional el postgrado
obtenido en el programa de Asdi?

2. ¢Cual es tu actividad profesional principal y qué peso tiene
el trabajo de investigacion?

3. ¢Cuadles son tus principales metas en el trabajo de investi-
gacion cientifica?

4. ¢Qué limitaciones encuentra cumplir con su trabajo de in-
vestigacion en la universidad?

5. (Cuanto tiempo ocupaste para graduarte del programa de
doctorado o maestria?

6. ¢Cudles fueron las actividades realizadas para obtener el
resultado previsto?

7. ¢Como aplicas tus conocimientos al servicio de la sociedad

nicaragiiense?
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Annex E: Evaluation Matrix

Key Questi
Historical Relevance and Effectiveness

What was the social, political and
economic contextin Nicaragua that
influenced scientific/ academic
research overthe course of the
cooperation?

Has there been coherency between
research needs in Nicaragua, national
development plans and Swedish
research cooperation? (relevance)

To what degree did the projects
achieve the objectives? (effectiveness)

Have the methods and approaches
applied toresearch cooperation
between Sweden and Nicaragua
facilitated results? (effectiveness)

Results Achieved

Towhat degree has institutional
academic and research management

To what degree has the research
capacityin Nicaragua improved (in the
major thematic areas supported)?

Has gender mainstreaming occurred
inresearch programs and research
management systems?

Indicators or Factors of Analysis

e Political and legal situation in
Nicaragua from 1981 to 2010.

 Social context by significant periods
inrecent Nicaraguan history.

* Macroeconomic indicators

¢ Type and periodicity of needs
assessments conducted by Sidaand
Nicaraguan universities or
coordinating bodies

* Stated objectives (generaland
specific)

e Sandwich model
o Institutional capacity development

¢ Evidence of academic policies to
support graduate programs and
research

¢ Evidence of research management
structures and procedures at
university

¢ Degree of researchers’ access to
international research databases

o# of research facilities constructed
and maintained

« Definition of scientific research

¢ Researchresults recognized by
academic peers, scientific journals
and international agencies

*# of academic conferences organized
by partner universities within
Nicaragua

o # of scientific journals published by
partner universities in Nicaragua

o# of Nicaraguan researchers invited
to deliver papers at international
academic events

* Male to female ratio in graduate
programs

* Male to female ratioamong faculty

¢ Examples of research projects that
incorporated a genderanalysis

Information Sources

¢ Historical documents

 Constitution

¢ UNDP Human Development Reports
(HDI)

¢ University representatives

¢ Former Sida officials

 Previous Sida evaluations of
research cooperation with
Nicaragua

¢ National Development Plan

¢ University representatives

¢ Sidadocuments
¢ University representatives

¢ University representatives
* Former students

¢ University representatives

¢ CONICYT

e Libraryandinformation technology
technicians

¢ Best practices in scientific research
cooperation

¢ Swedish researchers

¢ Academicjournals

e Conference reports

e Visitsto libraries, laboratories

* Websites

¢ University statistics, if available

* Male and female researchersand
professors

¢ Research products
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How have researchinitiatives
impacted on Nicaraguan society

Have the research themes and
resulting products been applied by
Nicaraguan society?

Efficiency

Is the relationship between results
and implementation time reasonable
based on the contextin Nicaragua?

Isthe relationship between costand
results reasonable?

Did other donor agencies provide
similarto support to the support
provided by Sida?

Sustainability

Canthe changes achieved be
maintained after Sida exits from
Nicaragua?

Towhat degree have the project
initiatives beenincorporated into
organizational structures or
processes? Institutional sustainability

What are the prospects for financial
sustainability of the initiatives?

Can human resources be sustained in
Nicaragua?
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¢ Degree and type of public access to
researchresults

* Evidence of legislation, public
policies or programs based on
scientific research findings

¢ Degree of interaction between
researchers and governmentand
betweenresearchers and civil
society

e Evidence of application of research
products by government agencies,
civil society including the private
sector.

 Historical progress toward results
as compared to level of effort, time
and context (externaland internal to
universities)

¢ # of Masters and Ph.D graduates
retained by Nicaraguan universities
vs. financial costs

¢ Examples of research supportin
Nicaragua by other donor countries/
agencies

¢ Characteristics of Swedish
cooperation as compared to support
by other donor agencies

e Evidence of sustainability plans/
strategies

¢ Evidence of institutional budget
support

¢ Evidence of institutional academic
and research policies

¢ Evidence of performance evaluation
within universities

¢ Evidence of information and
communication technology
expertise atuniversities

¢ Number of researchers and
professors on university payroll

 Diversity of financial contributors

¢ Dedicated funds for maintenance of
information systems

e Continuity of graduates at
universities

e Evidence of research positions in
state agencies

e Evidence of research positions in
private sector

¢ Governmentdocuments
e Government officials
o Civil society organizations

* Ministry of Health

¢ Ministry of Agriculture

¢ Pharmaceutical companies

* Agroindustrial companies

¢ Other government, private sector
and civil society organizations

® Progress reports
¢ University and Sida representatives
* Previous evaluation reports

* Projectreports
e Partners’ contributions
¢ Partnerrepresentatives

¢ Donoragencies
* University representatives

e Sida
* University representatives
*CNU

¢ University representatives

¢ Evaluation reports

¢ Graduate students

e Libraryand information technicians

¢ University administration
e Libraryand information technology
technicians

¢ Government agencies

¢ University representatives

e Private companies

* Non-government research institutes



Annex F: Historical Description of

the Public Universities

UNAN-Leon

1680 — Seminary San Ramon established in Leon

1812 — Seminary recognized and officially becomes first uni-
versity in Nicaragua, 9 years before independence from
Spain

1947 — recognized as the National University under the Min-
istry of Education

1958 — designated as UNAN when it achieved autonomy from
the government

1960s — UNAN was the second university in Central America
to present a strategic Development Plan; this facilitated
national and international cooperation for its programs;
likewise its association with Central American universi-
ties, through CSUCA facilitated inter-university net-
working

1982 — divided into UNAN-Le6n and UNAN-Managua

1995 — university reform launched in order to define transfor-
mation of teaching, research, and extension

2003 — The first Institutional Policy for Research and Gradu-
ate Studies is approved by the University Council

2004 — Policy on the Establishment and Functioning of Re-
search and Postgraduate Centres

2007 —journal, “Universitas”, launched

UNAN Managua

http://www.unan.edu.ni/informacionb.htm

1969 — Managua based campus of UNAN established in 1969
2/3 of the university population in Managua, 3 faculties:
Humanities, Physical Sciences & mathematics, Econom-
ic Sciences; there was an extension of the Leon based
Arts & Science Faculty as well. At end of 1960s UNAN in
Managua was the second university population in Cen-
tral America

1979 — Sandinista revolution sparked rapid transformation of
UNAN and the Managua university campus com-
menced organizational change to become an independ-
ent university in 1982

1985-1990 the growth and change slowed significantly due to
the economic crisis of the country
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1993 — curriculum reform — adding final examination for
graduation (as well as thesis) and expanded course offer-
ings in regional campuses

1998 — transformation of all curriculum and new emphasis on
research and quality academic teaching

2010 — over 30,417 enrolled at UNAN Managua (28,000 plus
in undergraduate programs) — 37% of undergraduate stu-
dents are enrolled in regional centres

National Engineering University (UNT)

http://www.uni.edu.ni/

First engineering courses date back to the San Ramon Semi-

nary in Leon

1881 —in Managua an Arts and Professions (Oficios) by
French engineers — focus on railway engineering due to
the construction of the railroad in Nicaragua

— 1941 — School of Engineering

—  incomplete

National Agrarian University (UNA)

1917 — National School of Agriculture created by executive
decree

1949 — National School of Agriculture and Livestock

1980 — National School of Agriculture and Cattle becomes
the Faculty of Agropecuario Science at the UNAN

1990 — Law of Autonomy of Higher Education Institutes cre-
ated UNA with 4 faculties: Agronomy, National Re-
sources & Environment, Distance Education & Rural
Development, and Animal Science.

1997 — First regional campus opened in Juigalpa

1998 — UNA created the Rural Development Faculty while
the other 3 faculties remained the same.

2000 — New academic programs were introduced, including:
agricultural business, renewable natural resources, for-
estry, veterinary medicine, zoology, agricultural protec-
tion, and agriculture for sustainable development

2003 — Regional university Center that had opened in Camo-
apa in 1993 became a regional campus of UNA

2007 — Regional campus in Carazo opened

2008 — Program for detained individuals in penitentiary
launched

2008 — 2009 — university transformation launched in order to
design a new education model
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Annex G: Laboratory Equipment

Note: Not all Universities provided a list of equipment.

CEl

Nuestro laboratorio ahora cuenta con equipado de alta tec-

nologia como:

*  Microscopia convencional y Microscopia Fluorescente de
punta

* Equipos para Inmunoensayos (ELISA)

Equipos de Biologia molecular

Electroforesis vertical y horizontal
Inmunotransferencia

PCR convencional

PCR en tiempo real

Refrigeradores 4°C, -20°C y -70°C
Incubadores aerdbicos y anaerédbicos 37-52°C

e O 0 O ©°

* Minicentrifugas y centrifugas hasta 12000 rpm

* Computadoras

¢ Vortex, shakers

* Equipo de cromatografia de columna para purificacion de
biomoléculas

* Destiladores y purificadores de agua ultrapura

* Espectrofotémetros

e Liofilizadores

» (Cabinas de extraccion de gases

* (Cabinas de fluyjo laminar

e Bafios Maria

* pHmetros

CISTA
HPLC, GC-Ms, GC-NPD, Determinacién de compuestos
organicos (plaguicidas, PCB’s, PAHs) en matrices bioldgicas y
ambientales

Para completar la capacidad del laboratorio, atn falta la
GPC, dos campanas estractoras de gases, otra balanza, Equi-
po para preparar agua MILLI-Q o agua ultra pura, ampliar
infraestructura (tercera etapa de CISTA que incluya condi-
ciones climatizadas para mantener los refrigeradores, hasta la
fecha los equipos se han mantenido en condiciones altas de
temperatura que se sobre cargan los compresores de los equi-
pos). Hay un problema de suministro de energia eléctrica ya
que hasta la fecha no se ha resuelto la instalacién de un tran-
formador necesario para estabilizar el suministro.



ANNEX G

UNA
A través de los proyectos especificos doctorales han sido crea-
das facilidades para el éxito de dichos proyectos. Ocho labora-
torios (fisiologia vegetal, suelos, biologia molecular, cultivo de
tejidos, bromatologia, nematologia, entomologia y micro-
bilogia) han sido desarrollados o restablecidos para brindar fa-
cilidades a los estudiantes doctorales. Asi mismo, se ha fortal-
ecido la biblioteca de la Universidad con literatura cientifica 'y
acceso a base de datos y revistas cientificas internacionales.
En la actualidad existe conexion y comunicacion via inter-
net, intranet y telefonica en todos los campi de la UNA. Se
han renovado los equipos de computo de los profesores de la
Universidad asi como se han creado de centros de computo en
la Facultades. Se cuenta ademas con una sala de video confer-
encia, equipo de radio y television, y una amplia gama de
aplicaciones TIC.
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Annex H: Statistics on Database

Use 2008-2010

. 0BS!
Ar dessa siffroritusental?
bor skrivasin

Totals 2008

Periregistrants 0 0 0 0 0 0 0 0 0 0 0 0 0
Separate user sessions in month 0 0 114 0 0 0 0 0 107 846 282 66 1415
Serches Performed 0 0 2 0 0 0 0 0 981 3811 974 311 6079
ToCs downloaded in month 0 0 0 0 0 0 0 0 31 55 0 2 83
Abstracts downloaded in month 0 0 236 0 0 0 0 0 141 571 230 72 1250
Articals downloaded (PDF)in month 0 0 0 0 0 0 0 0 242 501 264 1352 2359
Articals downloaded (HTML)in month 0 0 0 0 0 0 0 0 141 72 20 196 429
Document deliveries 0 0 0 0 0 0 0 0 0 0 0 0 0
Total documents obtained 0 0 0 0 0 0 0 0 383 573 284 1548 2783

Periregistrants 127 127 127 157 157 157 170 170 170 165 156 156 78
Separate user sessions in month 561 2222 334 165 204 193 240 222 317 213 106 527 5304
Serches Performed 1719 9362 6126 2392 4102 13606 6822 6220 9789 64 7365 1746 69313
ToCs downloaded in month 93 b4 104 54 23 42 88 25 39 28 145 166 871
Abstracts downloaded in month 510 2213 2534 955 1320 1338 1232 1320 1658 168 1029 276 14553
Articals downloaded (PDF)in month 350 1394 1092 363 970 1035 943 1030 1567 25 466 213 9448
Articals downloaded (HTML)in month 13 397 655 268 201 274 152 160 907 42 401 170 3740
Document deliveries 0 0 0 0 0 0 0 0 0 0 0 0 0
Total documents obtained 463 1791 1747 631 171 1309 1095 1190 2474 67 867 383 13188

Periregistrants 0 0 0 184 184 184 185 185 185 0 0 0 0
Separate user sessions in month 796 992 1633 1609 807 767 662 819 1050 1666 0 0 10801
Serches Performed 7215 14850 23787 29389 10789 8926 9702 13944 8991 36612 0 0 164205
ToCs downloaded in month 18 23 14 27 7 7 8 6 0 0 0 0 110
Abstracts downloaded in month 1065 1192 1876 2380 796 646 590 741 1129 2740 0 0 13155
Articals downloaded (PDF)in month 751 774 1040 1186 618 628 677 845 1008 1544 0 0 9071
Articals downloaded (HTML) in month 150 312 931 858 148 153 b4 135 123 906 0 0 3780
Document deliveries 0901 0 0 0 0 0 0 0 0 0 0 0 0
Total documents obtained 901 1086 1971 2044 766 781 741 980 1131 2450 0 0 12851
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Annex |: UNA Scientific

Publications

by National University of Agriculture (UNA)
Publications in Peer reviewed Journals

1.

Aguilar V., C. Staver & P. Milberg. 2003. Weed vegeta-
tion response to chemical and manual selective ground
cover management in a shaded coffee plantation. Weed
Research 43, 68-75.

Ala-Poikela, M., Svensson, E., Rojas, A., Horko, T., Pau-
lin, L., Valkonen, J.P.T., and Kvarnheden, A. 2004. Ge-
netic diversity and mixed infections of begomoviruses in-
fecting tomato, pepper and cucurbit crops in Nicaragua.
Plant Pathology 54: 448-459.

Aleman, F. 2000. Common bean response to tillage in-
tensity and weed control strategies. Agronomy Journal
93: 1-7.

Castro-Marin, G., M. Tigabu, B. Gonzalez-Rivas & P.
Christer-Odén. 2009. Natural regeneration dynamics of
three dry deciduous forest species in Chacocente Wildlife
Reserve, Nicaragua. Journal of Forestry Research (2009)
20(1):1-6.

Castro-Marin, G., M. Tigabu, B. Gonzalez-Rivas & P.
Christer-Odén. 2009. A chronosequence analysis of for-
est recovery on abandoned agricultural fields in Nicara-
gua. Journal of Forestry Research (2009) 20(3): 213—222.
Castro-Marin, G., Nygard R., Gonzales-Rivas B., and
Odén P. C. 2005. Stand dynamics and basal area change
in a tropical dry forest reserve in Nicaragua. Forest Ecol-
ogy and Management 208: 63-75.

Corrales R., Nasholm A., Malmfors B., Philipsson J.
(2010) Population structure of Reyna Creole cattle in
Nicaragua. Tropical Animal Health and Production
42:1427-1434. DOI: 10.1007/511250-010-9571-9.

Cuadra M., Rydberg T. (2006) Emergy evaluation on the
production, processing and export of coffee in Nicara-
gua. Ecological Modelling 196:421-433. DOI: 10.1016/j.
ecolmodel.2006.02.010.

Cuadra, M. and Bjérklund, J. 2007. Assessment of eco-
nomic and ecological carrying capacity of agricultural
crops in Nicaragua. Ecological Indicators, 7 (2007) 133~
149.
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10. Ellneskog-Staam, P., Loaisiga, C. H. and Merker, A.
2007. Chromosome C-banding of the teosinte Zea nica-
raguensis and comparison to other Zea species. Heredi-
tas 144: 96-101. Lund, Sweden. eISSN 1601-5223.

11.  Gomez O. J., Blair, M W,, Frankow-Lindberg, B. E. &
Gullberg, U. 2004. Molecular and phenotypic diversity
of common bean landraces from Nicaragua. Crop Sci-
ence, 44, 1412-1418.

12. Gonzalez-R, B; M. Tigabu, G. Castro-Marin & P. Chris-
ter-Odén. 2009. Seed germination and seedling estab-
lishment of Neotropical dry forest species in response to
temperature and light conditions. Journal of Forestry Re-
search. 20(2): 99—104.

13.  Gonzalez-R, B; M. Tigabu, G. Castro-Marin & P. Chris-
ter-Odén.. 2009. Soil seed bank assembly following sec-
ondary succession on abandoned agricultural fields in
Nicaragua. Journal of Forestry Research (2009) 20(4):
349-354.

14.  Gonzalez-Rivas B., Tigabu M., Gerhardt K., Castro-
Marin G., Oden P.C. (2006) Species composition, diver-
sity and local uses of tropical dry deciduous and gallery
forests in Nicaragua. Biodiversity and Conservation
15:1509-1527. DOI: 10.1007/510531-005-2632-0.

15. Llano Gonzales, A. 1987. Effects of Fungicides on Soil-
borne Diseases on Common Beans (Phaseolus vulgaris
L.) in Nicaragua. Swedish J. agric. Res. 17: 69-75.

16. Loaisiga Carlos H., Agnese K. Brantestam, Oscar Diaz,
Bjorn Salomon and Arnulf Merker (2010). Genetic diver-
sity in seven populations of Nicaraguan teosinte (Zea nic-
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