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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 scientifi c 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-
entifi c research, technology, and innovation. It is estimated 
that the total investment in scientifi c 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 confl ict, 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 Cooperation between Sweden and Nicaragua, in which 
he stated, “…SAREC has tried to contribute to the creation of 
research capacity in areas defi ned as priorities by the Govern-
ment of Nicaragua. A second objective has underscored the 
importance of obtaining scientifi c results that contribute to 
confronting problems defi ned as national priorities by Nicara-
gua.” 

While SAREC/Sida did not explicitly set out a long-term 
strategic plan to defi ne its vision to create research capacity, 
an offi cial clarifi ed that the goal was to achieve a sustainable 
national system for research, noting, “Part of such a system is 
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 

Executive Summary
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was made to leave Nicaragua by 2011. As part of its exit strat-
egy from Nicaragua Sida seeks to document lessons learned 
and results achieved over the course of its 30-year cooperation 
in the fi eld of scientifi c research in Nicaragua. This refl ection 
process is especially important because Sweden has been the 
primary and constant supporter of Nicaraguan scientifi c 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 specifi c 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 scientifi c 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 defi ned in the early studies. 

In Scientifi c Research in a Revolutionary Setting: the Case of Nicara-
gua, a 1988 SAREC publication, Carlos Vilas describes the 
context in 1986, fi ve years after Swedish cooperation com-
menced. His observations of the situation include:
– no science publications in the country,
– no policies on scientifi c research or scientifi c development 

in general, 
– no funding for scientifi c 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,
– inadequate library and documentation systems,
– a weak 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-León). 
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 scientifi c 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. Transition from research projects to academic capacity building 
(1987-1998)
The March 1987 seminar in Stockholm appears to mark the 
fi rst formal refl ection 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 
confi rm 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 scientifi c 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 scientifi c 
research and innovation.

The JGG evaluators confi rm 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 
CONICYT, 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 
Obtained

UNAN 
Leon

UNAN 
Managua

UNI UNA Total

Doctorate 18 4 4 11 37

Licentiate 12 7 16 35

Masters 11 2 1 22 36

The long-term support was effective in creating a critical mass 
in specifi c 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-León has designed 
a medical science doctoral program (pending fi nal approval 
by the university management). UNAN-Managua has plans 
to develop a PhD program in geosciences. 

Research infrastructure
Swedish fi nancing has contributed to excellent physical condi-
tions for scientifi c 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 identifi ed priorities. 
Each university increased internet and intranet access by 
means of fi bre 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 PERii has been the introduction of scien-
tifi c 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 specifi c themes that link universities and 
public offi cials. 

The 2004-2008 period represented the fi rst time the uni-
versities had submitted a signifi cant 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-León. 

University Customs and Attitudes: Formal policies on scientifi c 
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 fi rst 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 scientifi c 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 scientifi c re-
search. 
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Interviewees in UNI and UNAN-León observed that the uni-
versity culture gave priority to undergraduate lectures to the ex-
tent that scientifi c research and postgraduate activities became 
diffi cult to undertake due to time constraints. All researchers 
interviewed reiterated the importance of undergraduate teach-
ing but acknowledged that it is essential to fi nd a balance be-
tween teaching responsibilities and research activities. 

National Policies and Institutions to Promote Science, Technology, 
and Innovation (ST&I)
Government Policies and Institutions: Swedish-Nicaraguan coop-
eration in the area of scientifi c research has occurred, for the 
most part, without a strategic national vision or path defi ned 
by the Nicaraguan government. The Swedish cooperation 
was consistent with national development plans, although 
these periodic plans did not directly address scientifi c research 
until recently when the government introduced its Human 
Development Plan. Nicaraguan Council on Science and 
Technology (CONICYT) 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 scientifi c 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 Scientifi c 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 scientifi c 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-León, the Ministry of Health and UNAN-Ma-
nagua. The researchers involved with Swedish cooperation 
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have published over 300 articles in indexed and/or peer re-
viewed scientifi c journals. Nicaraguan university partners 
have also launched fi ve scientifi c 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 benefi t 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 impact in each of the three categories include: 

Three categories of social impact 

activities

Examples

Contributions to law and/or public 

policy reform 

•  Reproductive health census data 

from UNAN-León researchers 

influenced law on violence 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 in a forum on 

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 

life of Nicaraguans 

•  UNAN-Leon researchers introduced 

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 to improved standard of 

living 

•  Alternative pest and crop 

management methods developed by 

UNA researchers improve 

production.
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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 scientifi c research capacity will be 
optimized when Nicaragua has a long-term vision for its de-
velopment that can remain consistent over time. 

The fi rst 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 CONICYT to foster science and technology 
research in order to resolve “scientifi c 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 
a research 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 scientifi c research culture in each university (be-
yond specifi c 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 scientifi c research for the purpose of social 
and economic development to fl ourish without specifi c pol-
icies on research. A critical mass in the Multidisciplinary 
Environmental Research program enables researchers to 
fl ourish in national and Central American research net-
works. 
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• UNAN-León: 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 
fi rst generation of graduates, promoted the Faculty of 
Medicine’s reputation for excellence. 

Knowledge Capacity: The evaluators are confi dent 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 refl ected 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 fi nancial 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 scientifi c 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 scientifi c 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 signifi cant 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 CNU within their institu-
tional plans. 
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Financial Sustainability
Universities have increasingly contributed fi nancially to scien-
tifi c 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-
entifi c 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 insuffi cient to 
sustain the research projects and research capacity-building. 
In previous evaluations, with the exception of the ICT evalua-
tion, fi nancial sustainability was raised as a concern. JGG 
evaluators confi rmed that each university has been developing 
relations with other fi nancial partners. 

Conclusions

Scientifi c Research Capacity
Scientifi c 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 30 years is illustrated in the following table: 

Indicator or Characteristic 1977–1985 2007–2010

# of research centres in higher 

education centres 

4 54

# of research centres dedicated 

to physical and health sciences

1 23

# 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 are from 4 partner 

universities

# of publications by Nicaraguan 

authors

N/A 294 (2004-2008)
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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 effi cient 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 scientifi c 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 scientifi c research will contribute to effective so-
cial and economic development in Nicaragua. This will depend on 
three conditions: 
• existence of a clear national vision for development 
• a solid relationship between universities and public policy-

makers based on formal policy and institutional mecha-
nisms to promote ST&I,

• established mechanisms for fi nal users to access and apply 
scientifi c knowledge.

The evaluators conclude that: 
• The lack of a clear national vision has limited strategic sci-

entifi c research. 
• A new national ST&I policy will promote the institutionali-

zation of mechanisms to foster scientifi c research. 
• 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 

scientifi c research and technological innovation is emerg-
ing.

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

Impact of Research on Society
• Social impacts were achieved due to the relevancy of the 

scientifi c research projects undertaken by masters and doc-
toral students. 

• The most signifi cant social impacts relate to contributions 
to law and policy reform and the application of scientifi c 
research fi ndings to improve quality of life. Research fi nd-
ings have been applied to improve health of Nicaraguans 
through: 

• Improved diagnostic testing
• Improved suicide prevention
• Improved health care for women and children
• Improved vaccinations
• Improved water quality 
• Improved food standards and
• Improved 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 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 defi ne and foster Nicaragua’s scientifi c and techno-
logical capacity for innovation and development need to be 
strengthened in order to sustain (and promote) the scientifi c 
research community. 

Institutional sustainability: Research has historically not 
been viewed as the principal mandate of universities in Nica-
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ragua and thus change in institutional culture has been grad-
ual. The most impressive result of the Swedish cooperation is 
the scientifi c 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: i) peer-to-peer knowledge exchange en-
hances research process and, ii) the collaboration and 
participation of potential users and benefi ciaries of research 
projects enhances the likelihood that research fi ndings will be 
considered and applied. 

Financial sustainability: Prospects for fi nancial sustainability 
will increase with the strengthening of the three dimensions dis-
cussed above. Political sustainability should increase national 
opportunities and funds for scientifi c 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 scientifi c research will permit its 
scientists to fl ourish within the university environment and in 
the national, regional and international context. 

Recommendations

Swedish Actors (Foreign Ministry and Sida)
1. Develop a multi-faceted strategy for long-term scientifi c 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 scientifi c com-
munity with the necessary political context for research 
and innovation to fl ourish while simultaneously building 
individual research capacity within public universities.

3. Support the development of indicators and standards to 
measure social impact of scientifi c 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 scientifi c 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 scientifi c knowledge.

8. Support the integration of graduates into national and in-
ternational networks to sustain high caliber scientifi c 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 CNU. 

9. Develop mechanisms to promote the dissemination of sci-
entifi c knowledge in both academic and plain language 
media in Nicaragua. This will enable research fi ndings to 
be understood by university authorities, public offi cials and 
civil society for the eventual application of research fi nd-
ings. 

10. Strengthen collaboration among the private sector, public 
institutions and civil society organizations to improve un-
derstanding of the nexus between scientifi c 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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III. 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 scientifi c re-

search methods in undergraduate programs in all facul-
ties, if this reform has not been undertaken.

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

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

VII. promoting effi cient 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 fi nancial 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)1, has provided bilateral sup-
port to scientifi c 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-
entifi c research, technology, and innovation. It is estimated 
that the total investment in scientifi c 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 Costa 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 offi cials agreed on research pro-
jects designed to contribute to the social and economic devel-
opment of the country. 

The cooperation evolved from specifi c 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 scientifi c research as a means to 
foster development in Nicaragua. 

In a developing country with scarce human and fi nancial 
resources, the strengthening of the capacity for scientifi c 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 specifi c priority countries and 
consequently the decision was made to leave Nicaragua, 
among other countries, by 2011. Despite signifi cant progress 
this decision is considered premature by Sida offi cials, 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 seeks to docu-
ment lessons learned and results achieved over the course of its 
development cooperation in Nicaragua. This refl ection pro-
cess is especially important because, according to documents 
reviewed and fi eld interviews, Sweden has been the primary 
and constant supporter of Nicaraguan scientifi c 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 scientifi c 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 capacity, research 
results, 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 results achieved in terms of the mobi-
lization of human and fi nancial resources. 

• To provide specifi c 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. The recommendations will be based on the lessons learned and 
conclusions identifi ed by the Nicaraguan and Swedish partners, as well 
as the observations made by the JGG 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 León (UNAN-León). See 
the fi nal Schedule of Interviews in Annex E2. 

The team was signifi cantly 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 refl ections 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 fi eld mission in Nicaragua the evalu-
ation team organized its interview notes and major fi ndings 
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.
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in the report would incorporate the refl ections of the key 
stakeholders and clarify key issues. 

In October interviews were conducted with Sida offi cials 
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 fi eld 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. 
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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 
identifi ed by the JGG evaluators. The challenges to scientifi c 
research over three decades cannot be isolated, and progress 
made in scientifi c research cannot be attributed solely to the 
efforts supported by Sweden, but also refl ects 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 fi rst subsection characterizes in general terms the sta-
tus of scientifi c 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 signifi cant experience in 
scientifi c 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 identifi ed jointly by Swedish and Nica-
raguan actors,

• 1987 – 1998: Academic capacity building; strengthening 
the research capacity of university professors,

• 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 Diagnóstico Preliminar 
sobre la ciencia y la tecnología 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 scientifi c research activities in Nica-
ragua, it is important to note that an active research project was 
defi ned 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 specifi cally defi ne “research and development 
project.” Therefore the research projects identifi ed 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. 
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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-
agnóstico de la investigación científi ca y tecnología en Nicaragua.3 
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 scientifi c research in Nicaragua. Two articles in 
the 1987 SAREC publication4 provide a more comprehensive 
assessment of the level of development of applied scientifi c re-
search in Nicaragua approximately four to fi ve years after 
SAREC fi rst began to support research projects in the coun-
try. 

The “state of the art” document prepared by Carlos Vilas 
is presented as the fi rst 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 fi nanced by 
the United States government. While some academics fl ed 
Nicaragua in 1979, approximately 251 researchers were killed 
in ambushes while carrying out their activities.5 

Vilas’s major fi ndings are consistent with the trends noted 
in the 1977 questionnaire referred to above, with some varia-
tions. For example, 30 research institutions were conducting 
scientifi c 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 study6 reported that 66 institutions were 
conducting scientifi c 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 defi nition of scientifi c research is ambiguous and not clear-
ly set out. The evaluators confi rmed that scientifi c research 

3  Diagnostico de la Investigación científica y tecnológica 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 Investigación científica y tecnológica en Nicaragua: Informe General, 

1985.   Directorate of Science and Technology, Secretariat of Planning and Budget, Mana-

gua, March 1987.
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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-
entifi c” research methods. The evaluators also noted that over 
the decades of cooperation the term “scientifi c research” has 
at times been used to refer to research in the physical and nat-
ural sciences rather than the scientifi c 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 scientifi c publications in the country (only so-

cial science publications),
• there are no policies on scientifi c research or scientifi c de-

velopment in general, 
• there is no budget for scientifi c research in the public budg-

et,
• infrastructure is weak,
• human resources are limited, with the majority of research-

ers holding Bachelors degrees, and therefore scientifi c 
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.7

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-León 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-

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 fi nancing 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-León. 

2.2  DISPERSED RESEARCH 

PROJECTS TO PROMOTE 

DEVELOPMENT (1981-1987)

2.2.1 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 Ramírez, 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 confl ict 
in the country. The 1980s represented a challenging decade 
for Central America in general and Nicaragua in particular 
with regards to armed confl ict, 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 confl icts. 

Following the Sandinista revolution in 1979, the govern-
ment’s economic priorities included nationalization of key in-
dustries. Already facing diffi cult terms of trade, Nicaragua 
was further impacted by the US embargo on trade with Nica-
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ragua, imposed in 1985. In the latter half of the 1980s the so-
cial programs for the poor were diffi cult to sustain as foreign 
aid diminished and resources were allocated to fi ght the coun-
ter-revolutionary forces. Swedish and Nicaraguan university 
representatives interviewed during the course of this evalua-
tion recalled the diffi cult conditions during this period: infl a-
tion was rampant so SAREC offi cials 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 social and economic life across the country, but especially in con-
tested zones like northeastern Nicaragua and the northern central 
highlands. In such areas, Contra forces targeted both economic and 
social infrastructure, including agrarian reform farms, schools, and 
health facilities. More than 20,000 Nicaraguans died in the fi ght-
ing, and thousands of others were left maimed or crippled.8

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 benefi ts to Nicaragua.

2.2.2  Research Projects 

The social, political, and economic context posed signifi cant 
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 defi ned as priori-
ties by the Government of Nicaragua. A second objective has 
underscored the importance of obtaining scientifi c results that 
contribute to confronting problems defi ned as national priori-
ties by Nicaragua.”9

The fi rst 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 fi nally, 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 confi rmed 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 fi nd a way to protect bean seeds from plant diseases. …
Later, the other scientifi c fi elds 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 fi rst several years of cooperation (the early1980s) 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. 
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the National Energy Institute, the Institute of Agricultural 
Technology, and the Ministry of Industry. The medicinal 
plant research involved UNAN-León researchers from 1981, 
in conjunction with the Ministry of Industry and the Univer-
sity of Uppsala in Sweden. This university was the fi rst public 
higher education institution to become involved with Swedish 
research cooperation; however the fi rst 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 F10 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 offi cial 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 offi cials convened meetings be-
tween Swedish professors and Nicaraguan university authori-
ties. In 1983 UNAN-León 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 unifi cation of two engineering 
faculties from UCA and UNAN-Managua), and the following 
year, discussions began between the fi rst rector of UNI and 
representatives of KTH. The fi rst agreement between 
SAREC and UNI 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 scientifi c 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. 

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

Nicaraguan Research 

Institute(s)

Swedish Counterparts Year Research 

Commenced

Application of Research 

Findings

Geosciences Nicaraguan Institute of 

Mining

Geological Survey of 

Sweden (SGU – 

Sveriges Geologiska 

Undersökning)

1981 Geological profile improved 

mineral exploration and the 

understanding of tectonic 

movements in Central 

America.

Red bean 

husbandry

Agricultural 

Directorate of Ministry 

of Agriculture until 

1986; Higher Institute of 

Agricultural Sciences 

from 1986

Swedish University of 

Agricultural Sciences , 

Uppsala (SLU), and 

International Tropical 

Agriculture Center in 

Colombia (CIAT)

1982 Cultivation techniques 

changed (increased horizontal 

distribution) to increase 

productivity; more efficient 

phosphorous fertilizing 

practices; red bean predators 

catalogued and new sowing 

practices introduced. 

Infectious 

diseases

Department of 

Microbiology and 

Parasitology, UNAN-

León

Swedish National 

Bacteriological 

Laboratory

1983 Resistance to antibiotics 

identified in diarrheic studies; 

new diagnostic methods 

developed for parasitological 

studies; penicillin should be 

restricted as treatment in 

respiratory tract infection in 

children. 

Social sciences Centre for Research 

and Documentation of 

the Atlantic Coast

Stockholm University 1983 External evaluation noted that 

research has contributed to 

solutions to concrete 

problems. Results not 

explained. 

Social medicine 

(Public Health)

Department of 

Preventative Medicine, 

UNAN -León

Karolinska Institute 1983 No results. Initial clinical 

studies of health conditions of 

miners in El Limon in 

coordination with community, 

Ministry of Mining, and 

Ministry of Health. Information 

being analyzed. 

Occupational 

health

Ministry of Health and 

Department of 

Preventative Medicine, 

UNAN-León 

Karolinska Institute 1986 No results. Baseline data 

collected regarding exposure 

to pesticides in agricultural 

sector.

Mental health Department of 

Psychiatry, UNAN-

León

University of Umea 1987 No results. Newly organized 

research initiative. 

Energy University of Central 

America; Institute of 

Energy

Swedish Meteorological 

and Hydrological 

Institute

1982 No results. Seven solar 

observation stations 

constructed. Solar driers 

constructed and tested with 

peasant farmers. Research on 

potential use of cotton waste 

as fuel. 

Chemical 

Engineering

University of 

Engineering

Royal Institute of 

Technology, Stockholm

1985 No results. Projects on drying 

and crystallization at initial 

stages. 

Organic 

Chemistry

Department of 

Chemistry and 

Department of 

Pharmacy 

Royal Institute of 

Technology, Stockholm

1981 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, scientifi c, and humanist conscience in Nicaragua.11 

Other constitutional provisions are more specifi cally related 
to the purposes of this evaluation:
• Article 117 describes the role of education, which includes 

the promotion of scientifi c research, and
• Article 125 provides universities and centres of higher tech-

nical education with academic, fi nancial, organic, and ad-
ministrative autonomy.12 Additionally, this article explicitly 
commits the Nicaraguan state to promote and protect sci-
entifi c and technological research and ensure intellectual 
property rights. 

This new constitutional framework marked political progress 
in a diffi cult period during which the Nicaraguan economy 
struggled and citizens felt the impacts of its near failure. The 
infl ation 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%.13 

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] Constitución Política de la Republica de Nica-

ragua, articulo 116: La educación tiene como objetivo la formación plena e integral del 

nicaragüense; dotarlo de una conciencia critica, científica y humanista; desarrollar su 

personalidad y el sentido de su dignidad; y capacitarlo para asumir las tareas de interés 

común que demanda el progreso de la nación; por consiguiente, la educación es factor 

fundamental para la transformación y el desarrollo del individuo y la sociedad.

12  Article 125 of the Constitution:  “Las Universidades y Centros de Educación Técnico Su-

perior, gozan de autonomía académica, financiera, orgánica y administrativa, de acuerdo a 

ley”

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

(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 defi nes the goals and objectives of the universities. 
The objective in subsection (4) mandates universities to: 
stimulate and develop scientifi c research in order to con-
tribute to the transformation of society and the improve-
ment and adaptation of new technologies.14 

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

The Chamorro government focused its early efforts on eco-
nomic rebuilding after years of fragility due to the armed con-
fl ict. The GDP began to grow again at a moderate pace of 3% 
and infl ation 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 signifi cant 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 defi cit 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 scientifi c 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 investigación científica para 

contribuir a la transformación de la sociedad y mejoramiento y adaptación de nuevas 

tecnologías.”
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in 2005, 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 Alemán, was found 
guilty of money laundering and embezzlement of an estimated 
$100 million dollars. 

Despite this crime against the country, Nicaraguans con-
tinued to benefi t 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 PLC adminis-
tration to ensure receipt of their constitutionally guaranteed 
6% of the national budget. Sida offi cials also met with govern-
ment offi cials 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 fi rst formal refl ection 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 fi rst 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. 

Signifi cant 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-
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 fi nanced 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 effi ciency of the assistance.”15 

Sida offi cials 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 refl ection and the fi ndings of external evaluations of re-
search cooperation programs conducted in 1994. These evalu-
ations also noted the ongoing approach of supporting 
dispersed research projects.16 This approach likely limited the 
development of research capacity: only 15 papers were pub-
lished in international journals between 1973 and 1984.17 

For example, the 1994 Brunners and Eduard evaluation of 
scientifi c 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.
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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 confi rm 
a shift to institutional-strengthening until later. The evalua-
tors found that the period between1987-1998 was signifi cant 
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

UNAN-León UNAN-Managua UNI UNA

First formal 

institutional contacts 

1983 1990 1984 1990

Nicaraguan Faculties 

involved in 

cooperation 

Medicine Geoscience Research 

Institute CIGEO 

Chemical 

Engineering; 

Computer sciences

The university is 

involved in an 

institutional manner

Swedish counterpart Karolinska Institute 

University of Umeå 

University of Uppsala

University of Lund KTH University of 

Lund

Swedish University of 

Agricultural Sciences

Research themes Social medicine (1983) 

evolved into:

• Occupational health 

(1988) 

• Reproductive Health 

(1990) 

• Demography and 

Health (2000) 

• Infectious diseases 

(1983)

Geosciences from 

1991

Multidisciplinary 

Environmental 

Research Program 

from 1998

Drying and 

crystallization;

Computer science

Range of research 

themes: Plant science 

from 1980s to 

forestry, ecology and 

animal science

Graduate studies in 

Sweden commence

1986 1991 (although 

researchers at Mining 

Institute began 

research training in 

1987)

1987 1986 (through Faculty 

of Agricultural 

Sciences at UNAN 

Managua prior to the 

establishment of 

UNA)
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2.4  STRENGTHENING 

INSTITUTIONAL RESEARCH 

CAPACITY AND OWNERSHIP 

(1998 – 2004)

2.4.1 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 diversifi cation 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, PLC 
was re-elected, but with a new president, Enrique Bolaños. In-
ternational observers characterized the elections as free, fair, 
and peaceful. Bolaños’s administration focused on manage-
ment of the economy and fi ghting 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 2006.18 

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 confi rm an increased precision and con-

18  http://www.state.gov/r/pa/ei/bgn/1850.htm
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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-León and 
UNI; however, the evaluators did not fi nd evidence of a pro-
gramming strategy aimed at institutionalizing policies and 
practices to promote and sustain scientifi c 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 
offi ces (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 offi cial emphasized decision making should be Nic-
aragua-based. 

During this period Sida published the 2001 Research Policy 
which identifi ed 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,19 was highly critical of various aspects of the lack of 
progress. Here, some of the most important observations of 
that 2003 evaluation are noted:
• Effi cient administration of research funds still remains a 

signifi cant problem. 
• The “open sandwich” model, (described below in Section 

3.1.1), has reached a critical point and changes are re-
quired. In addition, diversifi cation and fi nding other alter-
natives for training is necessary. 

• More than half the students abroad have problems with 
English and also insuffi cient 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. 

• In some 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 scientifi c cooperation with local, national or interna-
tional (other than Sweden) researchers has been accom-
plished by the Nicaraguan investigators. 

• 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 scientifi c research. A sense of ownership and re-defi nition 
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 defi ne 
their own research questions – although they knew the broad the-
matic areas. Now, they defi ne it themselves. Plus, they are respon-
sible for fi nancial 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.
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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 
early 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 fi nally 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 identifi es the need to raise the quality and rele-
vance of higher education, specifi cally to improve and update 
the curriculum at undergraduate and graduate levels. It also 
articulates the government’s goal to develop higher levels of 
scientifi c 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 fi ve 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 infl ation was 4.3%. While 
the combination of Hurricane Felix and the food/oil price cri-
ses took the infl ation rate to 25% in mid-2008, infl ation 
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. Infl ation is expected to reach 7% in 2010 and 
2011.20 

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 scientifi c 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 scientifi c 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 fi nal 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 
benefi ts. 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 benefi t 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.21 

In 2006 Sida began to support the Nicaraguan Council for 
Science and Technology (CONICYT).Although CONICYT 
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. 
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Evaluator Thomas Alveteg conducted an external evaluation 
in 2006 and was able to note signifi cant 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 effi ciency over past fi ve 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-
fl uence 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 effi ciency of the research training. 

• The vast majority of PhD students have remained at the 
university after fi nishing 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 (INACYT), 
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 confi rm 
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 offi cials 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 fi nding:
“In the fi rst 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 fi rst 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 scientifi c 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 scientifi c 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 assumptions22 regarding the scientifi c research coop-
eration between Sweden and Nicaragua. The evaluators iden-
tifi ed the following assumptions: 
1. The knowledge generated from scientifi c research will con-

tribute to the resolution of social and economic problems 
confronting Nicaragua. 

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

The JGG evaluators found that the fi rst 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 scientifi c research to effectively contribute 
to Nicaragua’s development has not been explicitly addressed 
by the stakeholders. This is noteworthy because the fi rst peri-
od of cooperation in the 1980s stated that an “…objective has 
underscored the importance of obtaining scientifi c results that 
contribute to confronting problems defi ned as national priori-
ties by Nicaragua.”23 

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.
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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 affi rms the two assumptions above. This policy docu-
ment provides orientation to Sida’s research programming. It 
identifi es four levels of research capacity: individual, institu-
tional, national, and regional. 

The 2001 Policy on Research Cooperation and the recent 2010–
2014 Strateg y for Sida’s Support for Development Research Cooperation 
premise Swedish research cooperation on the belief that scien-
tifi cally based knowledge will effectively reduce poverty. 

The 2008 Guidelines, Support to National Research Develop-
ment, is the fi rst offi cial 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 fi rst as-
sumption noted above. 

The strengthening of these three areas of scientifi c research 
capacity was not the ultimate goal of Swedish cooperation; 
rather the higher purpose of scientifi c research cooperation 
was (and is) to positively infl uence social and economic devel-
opment in Nicaragua. The actual impacts of the scientifi c 
knowledge produced with support from SAREC/Sida in Nica-
raguan society will be examined in the fi nal 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 Learned24 described research capacity development 
as occurring over a period of 10 to 15 years and moving 
through three stages.25 These stages are summarized briefl y 
below:

24  Boeren et al, Sida/SAREC Bilateral Research Cooperation:  Lessons Learned, Sida Evalu-

ation 06/17.

25  Ibid pages 20-21.
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• 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 fi nancing 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 fi nancing 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 suffi ciently 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 scientifi c 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. 

3.1.1 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 fulfi lled 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 
fi gures for outcomes in 2008, prepared for Sida’s country as-
sessment, were higher than the fi gures provided by the univer-
sities in their self-evaluation reports due to the fact individuals 
who were expected to graduate did not. 
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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-León (4 CIDS, 1 CEI, 4 CISTA), 
and UNAN Managua (8). Eleven individuals from UNI 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 1985.26 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 identifi ed the following advantages of the sandwich 
model: 
• Teaching positions in Nicaragua were maintained 

throughout their studies
• Nicaragua-specifi c 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 
identifi ed 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-

gua, Sida Evaluation 03/31 at page 183.

TABLE 3: Academic Achievement to December 2010

Degree Obtained UNAN-León UNAN-

Managua 26

UNI UNA Total

Doctorate 18 4 4 11 37

Licentiate 27 12 7 16 35

Masters 11 2 1 22 36
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• The need for English language skills was an obstacle for 
entry into the program or presented signifi cant challenges 
in the fi rst years in Sweden

• Signifi cant periods of family separation presented personal 
challenges. 

The JGG evaluators observed that the effi ciency of the “sand-
wich” model improved in recent years with the “closed” sand-
wich model. Graduate students benefi ted from having Nicara-
guan supervisors at their universities (from the fi rst generation 
of doctoral graduates) as well as a Swedish professor in the 
partner university. The evaluation fi ndings demonstrated a 
signifi cant 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.

• UNAN-León researchers averaged 9 years in the fi rst co-
hort of studies but have now reduced completion time to 4 
years. 

• UNI 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.27

• 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 
fi rst decade of the program may have reduced the fi nal 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 signifi cant numbers of graduates 

27  www.hsv.se
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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 scientifi c 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. Maestría Cen-
troamericana en Evaluación de Riesgos y Reducción de 
Desastres, Central American Masters in Risk Evaluation and 
Disaster Reduction.

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

28  http://www.sarec-fiq.edu.ni/pmciq

29  http://www.maestriagtic.uni.edu.ni

TABLE 4: Masters of Science Academic Programs Initiated

University Name of Program Number of Promotions Number of Graduates

UNAN-León Occupational Health 1 0

Medical Microbiology 2 3

Epidemiology 4 27

UNAN-Managua Central American Masters in Risk 

Evaluations and Disaster Reduction 

3 29

UNI Masters of Science in Chemical 

Engineering 30

1 N/A

Master s in ICT Management 31 1 N/A

UNA Agro-ecology & Sustainable 

Development

1 1

Management & Conservation of 

Renewable Natural Resources

1 0

Rural Development 6 4

Agribusiness 6 3
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 3.1.2 Research Infrastructure 

Laboratories
Swedish fi nancing has contributed to excellent physical facili-
ties for scientifi c 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.30 

At least 11 laboratories were established through the SAREC/
Sida program:
• 3 at UNAN-León: contaminants laboratory; microbiology 

laboratory; and demographic and health surveillance plat-
form.

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

• 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; fi ve other laboratories improved. . 

Challenges or defi ciencies 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 ineffi cient 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 identifi ed priori-
ties. The fi rst 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.
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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 fi bre 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 confi rmed the 
indispensable advances to research effi ciency 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-León; 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 fi nancial systems and 
library systems, but their student information and human 
resources systems are distinct. 

UNI 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. 

TABLE 5: UNAN-Managua ICTs in 8 Campuses

 Campus Building/Location Connected Buildings Computers with Internet 

Access

Fibre Optic in metres

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 fi rst-hand at UNAN-León 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 
Scientifi c Publications (INASP). 

One of the most important aspects of PERii has been the 
introduction of scientifi c 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 fi ve 
components. The self-evaluation report from PERii highlights 
the following short-term results:
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TABLE 6: Results from PER II Initiatives

Component Results

Access to high quality 

online sources

•  3 database subscriptions selected in a participatory 

manner

•  28,827 scientific articles accessed between April 

2008 and October 2010

Librarian capacity 

building 

• 297 librarians trained in online information 

resources 

Strengthening ICT •ICT assessments completed at university libraries

•  infrastructure improved (computers, servers, 

connections improved)

•  75 ICT personnel trained in wide band administration 

and Linux

Strengthening national 

publications 

•  336 academics and researchers trained in use of 

online information and scientific writing 

•  162 individuals involved in editing national journals 

received orientation

Increased presence of 

Nicaraguan research 

in open publications

•  25 national journals included in LATINDEX (www.

latindex.org) 

•  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 H31 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-León and the signifi cant 
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-León 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.

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 specifi c themes (health 

and agriculture) that link universities and public offi cials.
 
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 
each university had a number of projects to implement in one 
period. The evaluators note that the 2004-2008 period repre-
sented the fi rst 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:
• at UNAN-León, 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 
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and approved appear to be three policies formulated and ap-
proved in 2003 and 2004 at UNAN-León. The Research and 
Postgraduate policy, approved in April 2003, sets out defi ni-
tions prior to declaring institutional policy. In the declaratory 
policy section the fi rst two articles clarify the important role of 
research and postgraduate studies:
• Research and postgraduate studies are integral to the aca-

demics at UNAN-León, along with undergraduate teach-
ing, social infl uence, and institutional management (section 
4.1).

• Research and postgraduate studies are the processes 
through which UNAN-León 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-León confi rmed its commitment to these principles. 
However, the fi nancial structures and processes for the actual 
implementation of scientifi c 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-
fi ed 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 scientifi c researchers, in-
cluding the medical faculty graduates participating in the 
Swedish cooperation, were able to continue international ca-
liber research within UNAN-León, 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-
tifi c 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-
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sion32 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 offi cial 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 scientifi c 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 
Offi ce 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. 33

 

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”.
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TABLE 7: Summary of the Status of Policies at Participating Universities

Type of Policy UNAN-León UNAN-Managua UNI UNA

Research Yes. No. However, the teaching 

policy permits research 

activities within teaching 

responsibilities. Research 

is developed within 

academic units. 

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.

Research for knowledge-

generation purposes is 

one of the main aspects of 

the university’s mission. 

Innovation No. No. There are practices 

and mechanisms that 

promote innovation. 

No. Learning 

Communities are 

developing innovation 

policies. Movement of 

Innovators is in 

development. 

No. The Research, 

Outreach and 

Postgraduate Office and 

the University Innovation 

Commission at UNA 

promote innovation. 

Postgraduate 

Studies

Yes; integrated 

within research 

and graduate 

studies policy; a 

specific set of 

regulations was 

also approved.

No. National and regional 

standards are considered 

in guidelines for 

development of academic 

programs. 

A draft postgraduate 

policy is under review. 

Postgraduate regulations 

in place. 

Postgraduate Studies 

System Guidelines 2002, 

were updated in 2004. 

Postgraduate 

Development Plan 2005-

2010

Outreach Yes. No. Strategic and 

operational plans identify 

social outreach and 

collaboration as 

priorities. Inter-

institutional agreements. 

The New Educational 

Institution Model 

emphasizes outreach. 

New policy is being 

drafted by one of the 

Learning Communities. 

No. Implicit in UNA’s 

commitment to 

knowledge-generation. 

Outreach Commission 

promotes outreach. 

Intellectual 

Property

Draft. No. Draft. No. University Innovation 

Commission formulating 

policy.

Technology 

Transfer

In development. No. Considered within the 

draft intellectual property 

policy.

No. Partially considered 

in intellectual property 

policy and professional 

services.

Research 

Centres

Yes. Included in 

two set of 

policies: 

research and 

graduate 

studies and a 

specific policy 

on the creation 

and operation 

of research 

centres.

Draft proposal that will 

regulate research centres 

and research programs. 

Under revision by the 

University Council. 

Draft proposal on 

administration of 

research centres and 

programs. 

No. Research System 

proposal defines creation 

of centres within faculty 

structure. 

Research 

fostered within 

budget policy

Yes; 1% of the 

university 

budget 

approved in 

December 2007 

under new 

Statutes.

Budgeting principles and 

practices support 

programs and research 

with high social impact 

value.

Less than 1% of budget is 

assigned to research. 

International cooperation. 



65

OUTCOMES ACHIEVED

Promotion of 

research 

groups/

networks

Yes, within 

Research and 

Postgraduate 

Policy

No. Networking is 

promoted. 

Promoted within the New 

Educational Institution 

model and the Learning 

Community modality. 

Research is organized 

within UNA by research 

groups. 

Other policies 

to promote 

research and 

postgraduate 

studies

Incentive fund 

implemented 

from 2007 (for 

publications in 

indexed 

journals). Work 

regulation for 

academics. 

Regulation of 

Postgraduate and 

Continuing Studies (2008)

Policy on remuneration 

for professional services 

offered through UNI is in 

formulation. 

Entrepreneurship 

strategies are in place to 

promote links between 

research and 

development. 

3.2.2  University Culture 

The JGG evaluators found, and the above table confi rms, that 
formal policies on scientifi c 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 fi rst 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 scientifi c 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 scientifi c research. 

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

Research culture is strong within the three SAREC/Sida-
supported research centres at UNAN-León. However, the 
overall institutional culture at UNAN-León has not fully inte-
grated scientifi c 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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specifi c faculties were supported over a lengthy period of time. 
A Sida offi cial 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 scientifi c publication of research results, is not 
valuable, considering Nicaraguan development needs. During 
interviews with the evaluators, university representatives and 
public offi cials 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 fi nancial 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 scientifi c researchers. 

3.3  NATIONAL POLICIES AND 

INSTITUTIONS TO PROMOTE 

SCIENCE, TECHNOLOGY & 

INNOVATION
The conceptual assumption of the nexus between scientifi c re-
search and development has underpinned Swedish research 
cooperation. Desk research and interviews with university 
representatives and public offi cials made evident that a num-
ber of conditions are necessary to ensure research will lead to 
economic and social development. The conditions identifi ed 
were: a long term vision for the country, effective public poli-
cies, and stable institutional mechanisms to oversee policy im-
plementation through specifi c programs. A critical mass of 
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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 scientifi c researchers, once suffi cient, 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 CONICYT began to 
function Sida was able to engage with a national level body 
tasked with promoting research and the nexus between scien-
tifi c 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 scientifi c research has occurred, for the 
most part, without a strategic national vision or path defi ned 
by the Nicaraguan government. The absence of a national re-
search and development vision restricts public policy initia-
tives, institutions, and scientifi c 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 specifi cally address scientifi c research 
until the most recent plan currently in force. 

Admittedly, the political, economic, and social context and 
the brain drain resulting from the armed confl ict in the late 
1970s and 1980s impeded long-term vision and scientifi c 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 Bolaños 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 affi liated with the Vice President’s Offi ce 
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. 
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Achievements include:
• a catalogue of science and technology actors in each sector 

(academia, business, and government),
• a national plan for the promotion of Science, Technology 

and Innovation (ST&I), recently approved in October 
2010, and

• a draft law pending fi nal 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 (NIS) 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
• a national 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&I 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 
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. CONICYT 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 confi rmed 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 confi rmed 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)34 was formed in 
1990 after the promulgation of the Law on Autonomous Uni-
versities. It is an independent organization, comprised of the 
ten universities35 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 scientifi c knowl-
edge through conferences and seminars, diagnostic studies re-
lated to research capacity and, most importantly, since 2005, 
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. 
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2004 assessment of the research capacity in the 10 universities 
belonging to the Council identifi ed 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 

3.4.1  Research Conducted

The SAREC/Sida program supported research directly 
through the masters, licentiate, and doctoral research projects 
and also through fi nancial 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 identifi ed 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-León

Infectious Diseases Research Centre • The rotavirus diarrhea in children

• Infant Diarrhea E. enterotoxigenic

• Prevalence of intestinal parasites in Nicaragua

• Diagnosis of Entamoeba histolytica in Nicaragua

• Chagas’ disease in Nicaragua

• Giardiasis in Nicaragua.

•  Structural and immunochemical study of endotoxins of bacteria that cause 

infant diarrhea

• Antimicrobial resistance in bacteria

• Protozoan intestinal parasites

• Infant diarrhea viruses, bacteria and vaccine clinical trials

• Dengue

• Hepatitis

• Rheumatic fever

• Antimicrobial resistance in bacteria causing various infectious episodes

Occupational Health and Environment 

Research Centre

• Health of miners

• Organophosphate-induced neurobehavioral effects and delayed neuropathy

• 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 human resources
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Demography and Health Research 

Centre

• Demographic and Health Surveillance System

• Maternal health initiatives based on community census

• Suicide 

• Reproductive health and violence against women

• HIV/AIDS and sexual behaviour

UNAN-Managua

Geoscience RESearch Centre (CIGEO) • Evolution of volcanic structures

•  Hydrogeological, geophysical and hydro chemical research in Leon – 

Chinandega plains

• Seismic amplification evaluation

• Dynamic properties of soil in Managua area

Multidisciplinary Environmental 

Research Program 

• Solid waste management modelling – Managua case study

• Microbial degradation of toxaphene

• Groundwater occurrence and risk of pollution in mountain watershed 

• Organic contaminants in aquatic eco-toxicological bioassays

• Fluvial transport and risk of mercury in gold mining area

•  Child labour and health hazards due to chemical exposure in waste disposal 

sites

• Ecological implications 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

• Transformation of used oil into bio diesel

• Transformation of used cooking oil into cleaning liquid 

National Agrarian University (UNA)

Examples from VI and VII Scientific 

Meeting of UNA researchers

•  Strengthening rural outreach to improve food security among peasant 

farming families through communal university plan

• Economic importance of micropropagation of crops 

• Alternative energy in productive activity in Nicaragua

• Cocoyam and the dasheen mosaic virus 

• Organic strawberry cultivation 

• Pests and fungal disease in cashew cultivation 

• Alternative botanical and chemical pest control in tomato cultivation 

• Organic and synthetic fertilizers in soy cultivation 

•  Comparative physical, chemical and biological analysis of three coffee 

production systems 

• Effects of diet and supplements on sheep 

• Incidence and economic impact of lesions in the bovine channel 

• Disease Assessment in pine trees

• Chemical and Botanical management of white mite

• Reforestation in dry tropical forest with planting 

• Effects of nitrogen in corn production

National Engineering University (UNI)

Chemical Engineering Faculty • Drying and crystallization

• Process engineering

• Environmental engineering

Electronics and Communication Faculty • Data communication

• Applied electronics

• 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 study36, knowledge production during the pe-
riod of 2004–2008 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-León, the Ministry of Health, and UNAN-Managua. 

The academic focus of the Swedish cooperation has ben-
efi ted academic publications and events. Research results are 
primarily disseminated via national scientifi c 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. 

36  Impacto Cientifico y Social en el Area de las ciencias Medicas y de la Salud, Nicaragua 

(CNU:  Managua, 2009)

TABLE 9: Summary of Publications by Researchers in Public Universities

University Partner Number of publications in 

peer-reviewed and indexed 

journals

Number of books, chapters in 

books, or doctoral theses

Number of presentations at 

scientific events

UNAN-Managua • 26 publications in 

international scientific 

journals

• 4 doctoral theses

• 10 masters / licentiate theses

• 24 presentations at 

international scientific events

• 37 presentations at national 

scientific events

UNAN-León • 160 publications in indexed 

and peer reviewed journals

• journals; one of which earned 

the national prize for best 

research

• 17 doctoral theses

• 19 masters’ theses

• 8 chapters in books

• 2 books

• more than 280 presentations 

in international and national 

scientific events

National Agrarian 

University (UNA)

• 26 publications in reviewed 

journals

• 140 publications in indexed 

journals

N/A • 29 presentations in 

international scientific events

• 21 presentations in national 

scientific events

National Engineering 

University (UNI)

• 12 publications in 

international peer reviewed 

journals

• 18 publications in national 

journals

• 4 doctoral theses

• 13 masters’ theses

• 100 presentations in 

international proceedings
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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-
entifi c research fi ndings were not suffi ciently circulated 
among professionals and businesses, thus limiting the possibil-
ity that these research fi ndings could be applied to resolve na-
tional problems. 

Nicaraguan university partners have also launched scien-
tifi c journals. One journal, Nexo, is peer-reviewed and the re-
mainder are indexed and/or catalogued: 
• Nexo (UNI)37 
• La Calera (UNA)38 
• Tierra (UNAN-Managua)39 
• Ciencia (UNAN-Managua)40 
• Universitas (UNAN-León)41 

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 benefi ts 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 profi le:
Nicaraguan collaborators and networks
• municipal governments 
• the national government (government ministries, CONI-

CYT, 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.html?folio=18809&opcion=1

41 http://www.latindex.unam.mx/buscador/ficRev.html?folio=18066&opcion=1
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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-León 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 qualifi ed scientists from three 
key sectors (industry, government, and universities) in order to 
promote Nicaraguan Science and Technology with the aim of 
infl uencing the socio-economic development of the country. 
Currently there are nine national institutions that form this 
institute: UNAN-Managua, UPOLI, UNA, UNI, UNAN-
León, 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 CYTED 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 ICT 
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 benefi t 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 scientifi c 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 scientifi c research has not produced recognized 
measures to date. An impact study of health research support-
ed by CNU in 200942 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 scientifi c and technological activities.”43 

In the context of this evaluation there were insuffi cient 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 refl ecting 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.
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Table 10: Social Impacts Achieved by Researchers at the Participating Universities

Three categories of 

social impact 

activities

UNAN León UNAN Managua UNI UNA

Contributions to 

law and/or public 

policy reform 

As members of National 

Occupational Health and 

Safety Council, contribute 

to policies and regulations 

related to: workplace 

medical exams, 

ergonomics, and child 

labour

Support to legislative 

proposal on solid waste 

disposal

Participation on 

Commission to ensure 

food safety standards (see 

Codex Alimentarius below) 

Support to Organic 

Produce Law on behalf of a 

women’s cooperative and 

ecological producers’ 

network

Advise Ministry of Health 

on health priorities in the 

country

Participation on National 

Climate Change 

Commission

Public forum on mobile 

telephone service and 

health risks (see 

description below)

National Human 

Development Plan 

Reproductive health 

census data influenced law 

on violence against women 

and was included in the 

first human development 

national report produced 

in 2000 by UNDP.

Active participants in the 

formulation of laws on: 

biodiversity, biosecurity, 

food security and nutrition, 

forest growth, and national 

waters

Contributions to 

improved quality of 

life of Nicaraguans 

Introduced the rotavirus 

vaccine in the national 

vaccination schedule/

protocol 

Successful laboratory 

experiments applying 

bioremediation to water 

and soil contaminated by 

pesticides

Support to municipal 

governments for creation 

of online government 

services

Improved water quality in 

León as a result of testing 

for amoebas

Incorporation of diagnostic 

testing for parasites not 

previously considered in 

general stool exams

Laboratory services 

provided at reduced cost 

for specific infectious 

diseases for residents of 

León 

Study geological fault lines 

and advise municipality of 

Managua regarding 

construction and disaster 

prevention

Student research in 

factories; medical 

attention to workers

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 pest and crop 

management methods 

developed by UNA 

researchers and applied in 

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 fi elds 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 fl y 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 fi elds of 25 
producers who benefi ted directly from the experiments. An-
other 45 producers participated in the fi eld 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 
confi dence 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 identifi ed 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 fi eld 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 
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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 evidence44 

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-
nifi cant 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 fi ndings: Research conducted by the National Au-
tonomous University of Nicaragua (UNAN) in León 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 fi ndings: The research fi ndings informed recent 
policy and programmatic changes. In the environment sector, 

44  Based on the article:  Patricia Castillo, “Control Biologico de Plagas” in Freddy Alemán et 

al,  Innovaciones en las Universidades Nicaragüenses: 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 – León in the Study of Child-

hood Diarrhea in Nicaragua 45

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 fi ve, 
especially in poor, rural areas. As it was diffi cult 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 fi ndings: The Department of Microbiology of the 
Faculty of Medicine at the UNAN – León conducted a series 
of community-based epidemiological studies on the preva-
lence of different pathogens and the specifi c genotypes of the 
microorganisms causing acute diarrhea in children. Once the 
prevalent pathogens were identifi ed, the team participated in 
safety and effi cacy trials of rotavirus vaccines, along with safe-
ty and effi cacy trials for other vaccines being introduced to 
the National Immunization Program. It was part of the Glax-
oSmithKline trials for monovalent Rotarix, the fi rst human 
rotavirus vaccine, and provided evidence of the safety and ef-
fi cacy of the vaccine. In response to a 2005 diarrhea epidemic, 
the UNAN-León participated in Ministry of Health efforts to 
work with MERK SHARP DONE to introduce the RotaTeq 
vaccine. Together with fi ve other sites, the UNAN-León 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-León 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 Investigación de la UNAN-León en el 

estudio de la diarrea infantil en Nicaragua” in Alemán et al (2010).
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tion Program and with vaccine-producing pharmaceutical 
companies, the fi ndings were of direct use in informing the 
development of vaccines and testing their effi cacy and safety. 
Being part of the vaccine trials, in turn, strengthened the epi-
demiological diarrhea surveillance capacities in León. The 
UNAN-León 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 identifi cation 
of rotavirus and calicivirus strains. 

Citizen Security in León: Accumulated Experience46 

Problem: Insecurity in León 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 León wanted to make León the safest city in Nicara-
gua and wanted to do so through a multi-sectoral, communi-
ty-based approach.

Major research fi ndings: In 2005, the UNAN-León 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-León participated actively in the 
Departmental Youth Support Group of León, 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-León 
research 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 fi ndings 
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 fi nd 
employment, technical training, and educational talks. 

46   Andrés Herrera Rodríguez y Braulio Espinoza Mondragón, “La seguridad ciudadana en 

León” in Alemán et al.
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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 benefi ts after Swedish support 
has terminated in 2011. Sustainability is not only a matter of 
fi nancial 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 fi nancial resources (fi nancial sustainability)

Each development initiative will require particular strategies 
to ensure that the above-mentioned factors of sustainability 
are met. The scientifi c research cooperation between Nicara-
gua and Sweden has aimed to strengthen policies and capaci-
ties to ensure that scientifi c 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 scientifi c 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. 
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The evaluators do recognize that the fi rst 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 CONICYT to 
foster science and technology research in order to resolve “sci-
entifi c and technological” problems47. 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”48. 
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 scientifi c research through 
seminars, research journals and competitive funding mecha-
nisms; however, university structures and practices may not 
adequately sustain scientifi c research in an integral institu-
tion-wide manner. The fi ndings in section 3.2 demonstrate 
that formal policies and procedures are not suffi cient on their 
own to ensure that an institutional culture that values, pro-
motes, and sustains scientifi c research has taken root in a per-
manent manner. The commitment to the overarching pur-
pose of scientifi c research for social and economic 
development is evident in each university. However, the meth-
ods applied to institutionalize international calibre scientifi c 
research differ among the four universities. 

The following is a summary of institutionalization of the 
status of scientifi c research culture in each university (beyond 
specifi c Swedish-supported initiatives):
• 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&Itemid=29

48  Moreno and Alveteg (2003) at page 25. 
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Policies49 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 research50. There is signifi cant collaboration 
with agricultural and livestock producer associations and 
public offi cials through research and professional services. 
The probability of sustained commitment to scientifi c 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 scientifi c 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 scientifi c research for the purpose of social 
and economic development to fl ourish despite a lack of spe-
cifi c 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 fl ourish in national and Central American research 
networks. 

• UNAN-León: 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 fi rst 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-
León’s stated commitment to promoting scientifi c 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, Tecnología e Innovación 

de la Universidad Nacional Agraria (Managua: August, 2010); Programa de Estimulo a la 

Producción Intelectual en la Universidad Nacional Agraria (no date).

50  A study conducted by Albertus Magnus Institute for CONICYT and CNU.
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practiced since that time, are now under review for fi nan-
cial and administrative reasons. Management systems and 
operational regulations can promote or inhibit scientifi c re-
search in an institution. 

4.2.2 Knowledge Capacity

In the course of this evaluation a Sida offi cial 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 fi nd 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 specifi c 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 PERii, 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 
identifi ed clearly the fi nal desired scenario or the route to 
achieve it. The Foreign Ministry develops country strategies 
over a fi ve year period given that most cooperation initiatives 
are limited to that timeframe. According to a Sida offi cial, 
and confi rmed 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 offi cial funding was provided from 2004 for 
this purpose. 

Generally, the evaluators are confi dent 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 
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UNAN-León51 and UNAN-Managua) and future research 
projects. The capacity is refl ected 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 confi rmed 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 fi elds that have received 
support are not as strong as the other two. The multidisciplinary 
cooperation requires a certain level in all four fi elds, 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 Scientifi c 
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 fi ve members of the 
CNU universities: the UNAN-León, in the area of health, the 
UNAN-Managua, in the area of geosciences, the UNA in the 
fi eld 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-
tifi c production, refl ecting the diversifi cation of institutions 
and research units…52 

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.
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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-León and UNAN-Managua, remain dedicated to re-
search and lecturing within their universities. In the case of 
UNAN-León 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 fi nancial support. 

With regard to Information and Communication Technol-
ogy (ICT): 
• The current level of ICT 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. 

• It is 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 

TABLE 11: Institutional Knowledge Capacity and Transfer

Indicators UNI UNAN-León UNA UNAN-

Managua

# of courses improved 27 7 

(programs)

4 Masters 1 Master

10 postgraduate courses

# of students involved in research projects 460 150 (annual) -- 35

# of postgraduate theses supervised (related to Swedish 

cooperation)

23 40 52 41

# of graduates from local master’s and doctoral programs -- 11 5 29

# and type of research projects outside of research 

supported by Sida 

64 18 21 9

# of program graduates that work in other Nicaraguan 

universities

-- 1 -- --

# of program graduates that work in the private sector in 

Nicaragua

4 3 1 1

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

Source: Internal Evaluation Reports submitted by the Universities
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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-
tifi c 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 
commit to assigning funds to library information technology 
from institutional budgets. 

4.4  SOCIAL SUSTAINABILITY

4.4.1  National Networks

In the Lessons Learned and Conclusions section of this report 
collaborative relationships and participation in networks were 
shown to be signifi cant 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 scientifi c 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 scientifi c research in bio-
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technology. The establishment of the Biotechnology Institute 
of Nicaragua will seek to maximize resources from the fi ve 
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-León 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,
• 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-León’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 CONACYT in Mexico for a joint research pro-
ject with the molecular biology division of the Potosino In-
stitute on Scientifi c 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-
CYT, and CNU within their institutional plans. 
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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 is .05% of 
the GDP.53 Increased public funds for scientifi c research will 
provide increased sustainability to existing research initiatives 
in Nicaragua’s public universities54. CONICYT will be re-
sponsible for administering a fund for ST&I when the legisla-
tion is passed and programs are implemented. 

Universities have increasingly contributed fi nancially to 
scientifi c research. For example, in 2006 Sida contributed 
48%, the partner universities contributed 42%, and other do-
nors and organizations contributed 10%.55 

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 insuffi cient to 
sustain the research projects and research capacity-building. 
In previous evaluations, with the exception of the ICT evalua-
tion, fi nancial sustainability was raised as a concern. Previous 
evaluators observed that the issue was not addressed suffi -
ciently. JGG evaluators confi rmed that each university has 
been developing relations with other fi nancial partners. For 
example:
• The Demographic and Health research centre at UNAN-

León has been successful in securing competitive research 
funds in partnership with universities from the United 
States. 

• The Infectious Disease Centre at UNAN-León 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. 

• The Occupational Health Research centre at UNAN-León 
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. 

• UNI 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 Educación Superior y Técnica de Nicaragua, 

at page 15 and 18.

55  Information provided by each university to Sida in 2006 based on infrastructure and salary 

for researchers.
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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 fi nd 
agencies interested in institutional capacity development rath-
er than, or in addition to, project-specifi c funding arrange-
ments. The evaluators are confi dent that fi nancial sources will 
support the scientifi c research as long as university authorities, 
CNU, and CONICYT provide the political and administra-
tive support needed to ensure effi cient and effective imple-
mentation of bilateral and multilateral funding agreements. 
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5. 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 scientifi c re-
search.

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

• Scientifi c 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 professors in Nicaragua remains low.56 

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

Indicator or Characteristic 1977-1985 2007-2010

# of research centres in higher education centres 4 54 59

# of research centres dedicated to physical and health 

sciences

1 23 60

# of national journals 0 25 (Latindex) 61

# of public policies related to scientific research 0 1

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

124/140 from 4 partner universities 62

# of researchers affiliated with centres of higher education N/A 373 

244/373 from 4 partner universities 63

# of publications by Nicaraguan authors N/A 294 (2004-2008) 64

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 Evaluación Programa Fortalecimiento de la Información para la 

Investigación (Managua, Diciembre, 2010). 

60  Torres Godoy, Table 7 at 18.

61  Ibid 

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

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

• The capacity development strateg y 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 fi rst decade of coop-
eration, the institutional strengthening was implemented 
in a concerted fashion only in the last fi ve 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 
scientifi c research in undergraduate and graduate educa-
tion across all faculties. At both UNI and UNAN-León 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, library 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. 

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

• Knowledge dissemination through academic publications and scien-
tifi c 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 diffi cult 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 identifi ed by Nicaraguan actors. 

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

– existence of a clear national vision for development ,
– a solid relationship between universities and public poli-

cymakers based on formal policy and institutional 
mechanisms to promote ST&I,

– established mechanisms for fi nal users to access and ap-
ply scientifi c knowledge. 

The outcomes detailed in this report suggest that these condi-
tions were partially met in Nicaragua. The specifi c conclu-
sions related to these conditions are: 
• The lack of a clear national vision has limited strategic scientifi c re-

search. Nicaragua has not defi ned a national vision to guide 
its path to development. In other words there is not a col-
lective and inclusive defi nition of the Nicaragua envisioned 
in the future. The short term approach to public policy, the 
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lack of national consensus on development and the disper-
sion of efforts inhibits steady and directed progress in sci-
entifi c research, technology, and innovation. It is impor-
tant to note that the absence of this national vision is not 
entirely unexpected given the dramatic fl uctuations in Nic-
aragua’s political and economic situation over the last 30 
years. 

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

• University – 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 offi cials 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 
scientifi c research to substantiate public policy and 
standards.

– Health offi cials 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-León. 
The policy makers do not necessarily consider scientifi c 
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.

• University, government and private sector commitment to scientifi c re-
search and technological innovation is emerging. The factors link-
ing scientifi c 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 scientifi c research, especially fundamental re-
search. As a developing country with high indices of 
poverty, scientifi c 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 profi t 
margin. In the public sector knowledge is required to re-
solve urgent needs. New ST&I initiatives in the public sec-
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tor and at universities such as UNI will foster improved un-
derstanding and commitment to research for development. 

• Knowledge dissemination to university authorities, policymakers and 
business representatives in accessible formats was not a specifi c 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 fi ndings in order to assess 
their applicability in the Nicaraguan context. 

In summary, the evaluators conclude that the three above-
mentioned conditions identifi ed as necessary to ensure scien-
tifi c research impacts on social and economic development, 
have been realized to varying degrees. Interviews confi rmed 
the fi rst 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 scientifi c research projects sup-
ported by Swedish cooperation. However, the evaluators 
collected information that demonstrated social impacts were 
achieved due to the relevancy of the scientifi c research projects under-
taken by masters and doctoral students. 

• The most signifi cant social impacts relate to contributions to law and 
policy reform and the application of scientifi c research fi ndings to im-
prove quality of life. Specifi cally:

– 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 fi ndings have been applied that improve the health of Nic-
araguans through: 
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• improved diagnostic testing
• improved suicide prevention
• improved health care for women and children
• improved vaccinations
• improved water quality 
• improved food standards and
• improved 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. 

• Agricultural production has improved in various crops that were the 
focus 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 insuffi cient deliberate attention has been accorded to sustain-
ability factors over the course of the cooperation period there are 
indications that the scientifi c research capacity that has been developed 
over the past 30-year period can be sustained with complementary efforts 
of a political, institutional, social and fi nancial 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 specifi c 
strategy. 
• Policy and institutional mechanisms to defi ne and foster Nicaragua’s 

scientifi c and technological capacity for innovation and development 
need to be strengthened in order to sustain (and promote) the scientifi c 
research community. 
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Institutional Sustainability The university is the institution di-
rectly responsible for inculcating scientifi c research and as 
such the evaluators conclude that encouraging involvement of 
a broader range of university actors (authorities, researchers, 
fi nancial 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. 
• The most impressive result of the Swedish cooperation is the scientifi c 

community created in various thematic areas. 
• Sustaining this human capital will depend signifi cantly 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: i) peer-to-peer knowledge exchange enhances re-
search process, and ii) the collaboration and participation of 
potential users and benefi ciaries of research projects enhances 
the likelihood that research fi ndings will be duly considered 
and applied. 
• Increased institutional (university) support for network building will 

enhance academic and fi nancial collaboration. 

Financial sustainability The evaluators believe that prospects for 
fi nancial 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 scientifi c 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 scientifi c re-
search will permit its scientists to fl ourish 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 fi nan-
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

Dimensions of 

Sustainability

Indicators Degree of Advances Likelihood the results 

achieved through Swedish 

cooperation will be 

maintained 

 Political Long term vision for the 

nation

None Very low

Long term ST&I policy and 

strategies

Legislative proposal has 

long-term potential; policy 

restricted to short term

Low

Institutional mechanisms to 

promote ST&I

Fledgling mechanisms Low-Medium

 Social National networks Fledgling national networks Low-Medium

Regional and international 

networks

Active participation in 

regional and international 

networks

Medium-High

 Institutional and Technical Research Culture - 

university policies, 

procedures, and practices 

that promote research

Varies considerably among 

the four universities 

Medium

Human capital Significant results and high 

number of pending 

graduates; sustainability of 

research activity dependent 

on other factors 

Medium-High

Infrastructure Impressive results in a short 

period of time; dependent on 

financial support

Medium

Financial National sources Limited policy and 

resources for research; 

funds for consultancies 

Low

International sources Swedish cooperation has 

enhanced international 

networking considerably 

and new alliances have been 

formed 

Medium
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6. Recommendations

Swedish Actors (Foreign Ministry and Sida)

1. Develop a multi-faceted strategy for long-term scientifi c 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 scientifi c com-
munity with the necessary political context for research 
and innovation to fl ourish while simultaneously building 
individual research capacity within public universities.

3. Support the development of indicators and standards to 
measure the social impact of scientifi c 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 scientifi c capacities 
achieved with Swedish cooperation, develop or strength-
en research promotion policies and strategies through a 
participatory and institutional manner, taking into con-



100

RECOMMENDATIONS

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 scientifi c knowledge. This will sustain a scientifi c 
community for postdoctoral research. 

8. Support the integration of graduates into national and in-
ternational networks to sustain high caliber scientifi c 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 CNU. 

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

10. Strengthen collaboration among the private sector, public 
institutions, and civil society organizations to improve 
understanding of the nexus between scientifi c 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-Leóon and UNAN-
Managua. 

11. Strengthen the research culture at universities by:
I. integrating evidence-based research and scientifi c re-

search methods in undergraduate programs in all fac-
ulties, if this reform has not been undertaken.

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

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

IV. promoting effi cient 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-
man and fi nancial resources. 
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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 scientifi c 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 venture63, 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 fi nal cooperation period coincides with 30 years of re-
search cooperation between Sweden and Nicaragua. Sida and 
Nicaraguan counterparts fi nd 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.



102

ANNEX A

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 specifi c 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-León (UNAN-León, 
Universidad Nacional de Ingeniería (UNI), Universidad Na-
cional Agrícola (UNA, Consejo Nacional de Universidades 
(CNU) and Consejo Nacional de Ciencia y Tecnología (CON-
ICYT) 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 -
ciency, transparency, quality. 
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• the production of scientifi c 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 fi nancial 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 fi nancial 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 refl ected 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-



104

ANNEX A

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/benefi ting 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 
benefi tted 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 fi ndings, 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 confi dentiality of individual informants should be protect-
ed when requested and/or as required by law.

6. QUALITY CONTROL
Quality control is 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 fi ndings 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 
implementation of the object being evaluated are explained.
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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
• fl uency 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-
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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 fi ndings, 
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 fi ndings 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 fi nal 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 
is not possible, reason and explanations are provided.

The analysis is structured with a logical fl ow. Data and in-
formation are presented, analysed and interpreted systemati-
cally. Findings and conclusions are clearly identifi ed and fl ow 
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 
fi ndings, conclusions andrecommendations. The evaluation 
presents conclusions, recommendations and lessons learned 
separately and with a clear logical distinction between them. 
Conclusions are substantiated by fi ndings 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.
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10.1  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 justifi ed 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. If less 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 fi nal 
report is written. The evaluation report refl ects these com-
ments and acknowledges any substantive disagreements. In 
disputes about facts that can be verifi ed, 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 confl ict 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 suffi cient 
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 confl ict with 
the privacy and confi dentiality 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 benefi ciaries. Possible confl icts 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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Annex B:  Documents Reviewed 

Project Assessment Memoranda prepared 

by Sida (Chronological)

1. Assessment Memo Sarec with approval, 1981-01-08, pro-
gram offi cer - Enrique Ganuza, decision maker - Lars 
Anell,

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

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

4. Assessment Memo Sarec with approval, 1982-05-17, pro-
gram offi cer - Enrique Ganuza,

5. Project proposal on Research on Basic Sead – Bean Pro-
gram with approval, 1983-03-20, Managua Nicaragua

6. Assessment Memo Sarec, 1983-05-17, program offi cer - 
Enrique Ganuza,

7. Approval of Assessment Memo incl agreements with 
counterparts, 1983-06-09, program offi cer - Enrique 
Ganuza, decision maker – Per Arne Ströberg,

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

9. Assessment Memo Sarec with approval, 1984-06-20, pro-
gram offi cer - Enrique Ganuza, decision maker – Bo 
Bengtsson,

10. Assessment Memo Sarec with approval of support to Ge-
oscience, 1985-06-04, program offi cer - Enrique Ganu-
za, decision maker – Lennart Båge,

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

12. Assessment Memo Sarec with Governmental approval, 
1987-07-09, program offi cer - Enrique Ganuza, decision 
maker – Lennart Båge,

13. Assessment Memo Sarec with approval, 1989-07-07, pro-
gram offi cer – Rolf Ericsson, decision maker – Rolf 
Carlsman,

14. Assessment Memo Sarec with approval, 1981-01-08, pro-
gram offi cer - Enrique Ganuza, decision maker - Lars 
Anell,

15. Project Descriptions, 1991-08-02, Program Offi cers – G 
Bruhn / E Ganuza, point 2 – attachment 1, Board 1991:4
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16. Assessment Memo Sarec with approval, 1991-08-02, pro-
gram offi cer – Rolf Ericsson,

17. Financial Statement of research cooperation with Nica-
ragua, 1991/92 – 1992/93 

18. Assessment Memo Sarec with approval, 1992-12-14, pro-
gram offi cer – Göran Bruhn, decision maker – Anders 
Wijkman,

19. Approval of continued support to research cooperation 
with Nicaragua 1993/94, 1993-10-01, program offi cer – 
Ann Stödberg, decision maker – Anders Wijkman,

20. New Orientation on Research Cooperation in Nicaragua 
1994/95-1995/96, 1994-09-23, program offi cer – Rolf 
Ericsson, decision maker – Anders Wijkman,

21. Continued Support to Research Cooperation in Nicara-
gua, 1994/95-1997, 1994-12-15, program offi cer – Rolf 
Ericsson, decision maker – Karin Ringberg,

22. Continued Research Cooperation in Nicaragua 1997-
1998, 1996-10-22, program offi cer – M Lindroos, 

23. Continued Bilateral Support to Research Cooperation in 
Nicaragua 1998-2000, 1997-03-01, program offi cer M 
Lindroos. 

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

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

26. Project Assessment with Budgets 2001-2003, program/
research offi cer Cecilia Sharp.

27. Development of ICT at Four Public Universities in Nica-
ragua – Assessment Memo Sida, 2003-02-19, program 
offi cer Tomas Kjellqvis.

28. Continued Research Cooperation with Nicaragua 2004-
2008, 2004-06-11, program offi cers Håkan Berg & To-
mas Kjellqvist.

29. Support to Consejo Nicaragüense de Ciencia, Tecnología 
e Innovación (CONICYT) in Nicaragua, 2006-03-16, 
program offi cer Inger Lundgren. 

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

31. Support for Development of Innovation Systems and In-
novative Clusters in Low Income Countries, 2006-12-05, 
program offi cers Maijia Lindroos and Tomas Kjellqvis. 

32. No specifi c title. Sida Assessment Memo for CNU PERI 
library proposal, 2008-01-24, program offi cer Inger Lun-
dgren. 
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33. CNU Library Development Proposal prepared by Inter-
national Network for the Availability of Scientifi c Publi-
cations, to accompany Sida proposal, 2008-02-12.

34. Research Cooperation with Nicaragua 2008-2011, deci-
sion date 2008-05-27, program offi cer Inger Lundgren. 

Evaluations and Reflections (Chronological)

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

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

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

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

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

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

41. Greenberg ICT Services, Evaluation of ICT Projects at 
Four Public Universities in Nicaragua, Sida (Stockholm: 
2007).

42. Nils Öström and Elisabeth Lewin, 30 anos de cooper-
ación de Suecia con Nicaragua, Asdi (Stockholm, Dic-
iembre 2009). 

43. Nils Öström and Elisabeth Lewin, Sistematización de la 
cooperación de Suecia con Nicaragua periodo 2001-
2008, Asdi (Stockholm: Diciembre 2009). 

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

Sida Policies and Strategies (Chronological)

45. 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).

46. Sida Evaluation Policy, (Stockholm: 1999).
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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 Scientifi c 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 reunión de Sistema de Infor-
mación de Investigaciones (Sistema de Registro de Inves-
tigaciones), email communication (Managua, Nicaragua: 
2009).

55. Martha María Aburto Ramírez. Library Study on the 
use of Databases in line with the PERii Program and 
evaluation of the impact of PERI in the fi rst phase of sub-
scription of Electronic Resources, Program PERii – 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 Autónoma de Nicaragua 
(UNAN) – Managua

58. Políticas de Tecnologías de Información y Comuni-
cación, 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 (UNI), National Autonomous University 
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of Nicaragua, Managua (UNAN-Managua), National 
Autonomous University of Nicaragua, León (UNAN-
León)and National Agrarian University (UNA) (Nicara-
gua, 2002).

60. Plan Maestro Tecnologías de Información y Comuni-
cación (Tic), UNAN – Managua (Managua, Nicaragua: 
2002).

61. Tierra: Revista del Centro de Investigaciones Neocientí-
fi cas CIGEO-UNAN-Managua, Año 5 – No. 13 – Ago-
sto de 2005, UNAN-Managua (Managua, Nicaragua: 
2005).

62. Tierra: Revista del Centro de Investigaciones Neocientí-
fi cas CIGEO-UNAN-Managua, Año 5 – No. 14 – Nov. 
de 2005, UNAN-Managua (Managua, Nicaragua: 
2005).

63. Tierra: Revista del Centro de Investigaciones Neocientí-
fi cas CIGEO-UNAN-Managua, Año 6 – No. 15 – Dic. 
de 2006, UNAN-Managua (Managua, Nicaragua: 
2006).

64. Tierra: Revista del Centro de Investigaciones Neocientí-
fi cas CIGEO-UNAN-Managua, Año 13 – No. 22 – Dic-
iembre de 2009, UNAN-Managua (Managua, Nicara-
gua: 2009).

65. Documento Preliminar De Autoevaluación: Cooperación 
Unan Managua/Asdi. UNAN – Managua (Managua, 
Nicaragua: 2010).

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

67. Informe de Gestión de la Dirección de Investigación, 
2002-2010 UNAN-Managua, Universidad Nacional Au-
tónoma de Nicaragua (Managua, Nicaragua: 2010).

68. Universidad Nacional Autónoma de Nicaragua: Proyecto 
de Tecnologías de la Información y Comunicación, 
UNAN – Managua (Managua, Nicaragua: 2010).

Universidad Nacional Autónoma de Nicaragua
 (UNAN) – León

69. Política de Investigación y Postgrado, UNAN – León 
(León, Nicaragua: 2003).

70. Política de Creación y Funcionamiento de los Centros de 
Investigación y Postgrado, UNAN – León (León, Nicara-
gua: 2004).

71. Reglamento de Estudios de Postgrado, UNAN – León 
(León, Nicaragua: 2004).

72. Tecnologías de la Información y Comunicación. Report 
to Sida. UNAN – León (León, Nicaragua: 2009).
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73. Master program: Center for Demographic and Health 
Research – Progress Report: Master program in Science 
with Mention in Epidemiology: CIDS-UNAN León, 
2009, UNAN-León (León, Nicaragua: 2009).

74. Autoevaluacion Viendo 30 Años Atrás Infecciosas, 
UNAN – León (León, Nicaragua: 2010).

75. Autoevaluación Subprograma Enfermedades Infecciosas 
UNAN – León (León, Nicaragua: 2010)

76. Matriz guía para la autoevaluación de los programas de 
fortalecimiento de las capacidades de investigación auspi-
ciados por Asdi, Centro de Investigación en Salud Tra-
bajo y Ambiente, Facultad de Ciencias Médicas, Univer-
sidad Nacional Autónoma de Nicaragua, UNAN – León 
(León, Nicaragua)

77. No title. Autoevaluación TIC, UNAN – León (León, 
Nicaragua: 2010).

78. ICT Project Public Universities of Nicaragua UNAN – 
León. UNAN – León (León, Nicaragua: 2010).

79. Plan de Desarrollo Institucional 2010-2019, División de 
Planifi cación y Evaluación Institucional, UNAN – León 
(León, Nicaragua: 2010).

80. No title. List of faculty. UNAN – León (León, Nicaragua: 
2010).

81. Proyectos realizados por el Centro de Investigación en 
Demografía y Salud CIDS-UNAN-León, CIDS, UNAN 
– León (León, Nicaragua: 2010).

82. Cursos realizados por Personal del Centro de Investi-
gación en Demografía y Salud CIDS-UNAN-León, 
CIDS, UNAN – León (León, Nicaragua: 2010).

83. Tesis de Doctorado realizadas por Personal del Centro de 
Investigación en Demografía y Salud CIDS-UNAN-
León, CIDS, UNAN – León (León, Nicaragua: 2010).

Universidad Nacional Agraria (UNA)

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

85. Normativa de Venta y Prestaciones de Servicios Universi-
tarios, Dirección de Investigación, Extensión y Posgrado, 
UNA (Managua, Nicaragua: 2006).

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

87. La Calera: Revista Científi ca de la Universidad Nacional 
Agraria – Año 8 – No 11 UNA (Managua, Nicaragua: 
2008).

88. Universidad Nacional Agraria (UNA), UNA (Managua, 
Nicaragua: 2009).
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89. Universidad Nacional Agraria: Programa de Estímulo de 
la Producción Intelectual en la Universidad Nacional 
Agraria, Vicerrectoría General, UNA (Managua, Nica-
ragua: 2009).

90. Oferta de Posgrado, Ofi cina de Posgrado UNA-DIEP, 
Dirección de Investigación, Extensión 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 Reunión Científi ca de Docentes Investigadores 12 y 
13 de agosto, 2009, UNA (Managua, Nicaragua: 2009).

94. VII Reunión Científi ca de Docentes-Investigadores 2 y 3 
Septiembre, 2010, UNA (Managua, Nicaragua: 2010).

95. Sistema Universitario de Ciencia, Tecnología e Inno-
vación de la Universidad Nacional Agraria, Dirección de 
Investigación, Extensión y Posgrado, Universidad Na-
cional Agraria (Managua, Nicaragua: 2010).

96. Informe fi nal: Auto-evaluación de los veintiséis años de la 
Cooperación Sueca en la Universidad Nacional Agraria 
(UNA). Universidad Nacional Agraria (Managua, Nica-
ragua: 2010).

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

Universidad Nacional de Ingeniería (UNI)

98. Modelo de Fomento y Articulación de Investigación, 
Postgrado y Extensión. Vicerrectoría de Investigación y 
Desarrollo, Universidad Nacional de Ingeniería (Mana-
gua, Nicaragua: 2005).

99. Reglamentos de Investigación, Postgrado y Extensión. 
Vicerrectoría de Investigación y Desarrollo, Universidad 
Nacional de Ingeniería (Managua, Nicaragua: 2005).

100. Leonel Plazaola. Modelo de Fomento y Articulación de 
Investigación, Postgrado y Extensión en la UNI. Presen-
tation. Universidad Nacional de Ingeniería (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).



115

ANNEX B

102. Autonomía Responsable y Rendición Social de Cuentas: 
¡Compromiso Institucional y Responsabilidad Social 
Permanente! Universidad Nacional de Ingeniería (Mana-
gua, Nicaragua: 2008).

103. Rafael Gomero, Marco Munguía, Norman Vargas, and 
Pablo Vásquez. Autoevaluación de los programas ASDI-
UNI: 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 Aráuz. Resumen de funciones de la Ofi cina 
de Administración de Servidores DITI. UNI (Managua, 
Nicaragua: 2010).

106. Martha Elena Pérez. Programa para el Fortalecimiento 
de la Información para la Investigación Peri Nicaragua: 
Taller Uso y Manejo de Recursos de Información Elec-
trónica. (Managua, Nicaragua: 2010).

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

108. Inventario de Equipamiento Activo para Transporte de 
Datos – Ofi cina de Infraestructura. División de In-
formática de Tecnologías de Información y Comuni-
cación, Universidad Nacional de Ingeniería (Managua, 
Nicaragua: 2010).

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

110. Leonel Plazaola, Johnny Flores, Norman Vargas, and 
Mathias Ekstedt. Strategic Business and IT 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. Descripción de los Servidores Operando con Gnu/Linux 
Debian 5.01. Nucleo 2.6.20. Universidad Nacional de 
Ingeniería (Managua, Nicaragua: no date).

Consejo Nacional de Universidades (CNU)

112. Información Estadística de los Centros de Educación Su-
perior de Nicaragua Miembros del CNU 1997-1998, 
Consejo Nacional de Universidades (CNU) (Managua, 
Nicaragua: 2000).

113. Variables e Indicadores Estadísticos de Investigación y 
Postgrado, Consejo Nacional de Universidades (Mana-
gua, Nicaragua: 2004).
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114. Foro-CYTED-IBEROEKA XV Congreso Científi co 
UNAN-Managua II Congreso Científi co-CNU El Agua 
es Vida, CNU (Managua, Nicaragua: 2007).

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

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

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

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

119. Análisis de guías de autoevaluación y acreditación de agen-
cias de Latino América, National Evaluation and Accredi-
tation Commission, CNU (Managua, Nicaragua: 2008).

120. Propuesta de índice del anteproyecto ley orgánica del sis-
tema nacional de evaluación y acreditación para el ase-
guramiento de la calidad de la educación, National Eval-
uation and Accreditation Commission and Juridical 
Commission, CNU (Managua, Nicaragua: 2008).

121. Consulta del proyecto de ley orgánica del Consejo Nacion-
al de Evaluación y Acreditación: Sugerencias de índice 
para las meas técnicas, National Evaluation and Accredi-
tation Commission, CNU (Managua, Nicaragua: 2008).

122. Informe: Estado del anteproyecto “Ley Orgánica del Sis-
tema Nacional de Evaluación y Acreditación para el Ase-
guramiento de la Calidad de la Educación,” 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 Educación y Reguladora del 
Consejo Nacional de Evaluación y Acreditación, 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 críticos a considerar en el anteproyecto de Ley 
Orgánica del Sistema Nacional de Evaluación y Acredi-
tación para el Aseguramiento de la Calidad de la Edu-
cación, National Evaluation and Accreditation Commis-
sion and Juridical Commission, CNU (Managua, 
Nicaragua: 2008).
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126. José Antonio Saldaña Poveda and Sonia María Orozco 
Hernández, I Congreso Nacional de Educación Superior 
2008 “A 50 Años de la Autonomía Universitaria, Nuevos 
Retos y Desafíos para la Educación Superior”: Mesa Téc-
nica Evaluación y Acreditación. (Managua, Nicaragua: 
2008).

127. Puntos críticos a considerar en el Anteproyecto de Ley 
Orgánica del Sistema Nacional de Evaluación y Acredi-
tación para el Aseguramiento de la Calidad de la Edu-
cación, National Evaluation and Accreditation Commis-
sion and Juridical Commission, CNU (Managua, 
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Ministerio de Salud (Managua, Nicaragua: 2010).

Websites

UNAN – Managua http://www.unan.edu.ni/ 
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Name Position Agency

Nicaraguan Counterparts 

Leonel Plazaola Coordinador de Grupo II y Vicerrector 

de Investigacion UNI

UNI/ASDI/ Facultad de electronica y 

computacion.

Rafael Gamero Coordinador del grupo I UNI/ASDI/ Facultad de Ingenieria 

Quimica

Marvin Arias Miembro del Grupo II y Coordinador de 

la Maestria en Administracion 

Tecnologias de la Informacion y 

Comunicación

UNI/ASDI/ Facultad de electronica y 

computacion.

Oscar Somarriba Miembro del Grupo II e Investigador 

Seniors

Norman Vargas Miembro del Grupo II e Investigador 

2da. Generacion

Pablo Vasquez Miembro del Grupo II e Investigador 

3era. Generacion

UNI/ASDI/ Facultad de Ingenieria 

Quimica

Indiana Garcia Miembro del Grupo 1

Ana Ulmos Vicerrectora Académica UNI

Benjamin Rosales Director de Investigación UNI

Martha Elena Perez Directora de Biblioteca UNI

Wilmer Davila Biblioteca

Tinoco Informatica y Tecnologia de la 

Informacion

UNI

Carlos Informatica y Tecnologia de la 

Informacion

UNI

Asdrubal Informatica y Tecnologia de la 

Informacion

UNI

Walter Informatica y Tecnologia de la 

Informacion

UNI

Luis Informatica y Tecnologia de la 

Informacion

UNI

Telemaco Talavera Presidente CNU (Consejo Nacional de 

Universidades)

Ing. Arturo Collado Secretario Tecnico CNU Coordinador CNU 

Santos Solorzano Apoyo de coordinacion CNU

Jose Antonio Saldaña Proyecto de Evaluacion y Acreditacion CNU y UNAN-Leon

Gustavo Sequeira Desarrollo de la Investigacion y Post 

Grado

CNU y UNAN-Managua

Ruth Celia Gomez Fortalecimiento de la informacion 

para la Investigacion

PERii
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Name Position Agency

Freddy Aleman Universidades Innovadoras y 

Doctorado

UNA

Santos Solorzano Apoyo de coordinacion CNU ( Consejo Nacional de 

Universidades

Guadalupe Martinez Valdivia Coordinadora y Secretaria ejecutiva CONICYT (Consejo Nicaragüense de 

Ciencia y Tecnología)

Abel Reyes Barreda Director de Cie ncia y Educación CONICYT (Consejo Nicaragüense de 

Ciencia y Tecnología)

Edgardo Jimenez Coordinador de la cooperacion sueca. UNA (Universidad Nacional Agraria)

Victor Aguilar Vicerrector UNA

Freddy Aleman Director de Investigacion UNA

Roberto Blandino Director de la OTIC UNA

Alberto Sediles Estudiante de PHD UNA

Matilde Somarriba Vice decana de Farena y ex - 

estudiantes de PHD

UNA

Francisco Salmerón Vice rector UNA

Benigno Gonzales Doctorado UNA

Oscar Gomez Doctorado UNA

Silvia Quevedo Ponce Oficial de Programa Asdi

Karin Oskarsson Oficial de Programa Asdi

Dionisio Rodriguez Coordinador de la Cooperacion sueca y 

Director de Cigeo

Cigeo (Centro de Investigaciones 

Geocientíficas) UNAN-Managua

Gustavo Sequeira Director de Investigación (Fondos 

Abiertos)

UNAN-Managua

Cesar Rodriguez Coordinador de Tecnologia de la 

informacion y comunicación

UNAN - Managua

Martha Lacayo Directora de Laboratorio 

Biotecnologia

PMIA, UNAN-Managua 

Elmer Cisnero Rector UNAN- Managua

Jaime Lopez Secretary General, Ex Rector 

Administrativo

UNAN- Managua

Brenda Leyton Ex – Becario Cigeo 

Lener Sequeira Ex – Becario Cigeo 

Katia Montenegro Ex – Becario  PMIA

Luis Moreno Ex – Becario PMIA

Francisco Picado Ex – Becario PMIA

Martha Lacayo Ex – Becario PMIA

Martin Pomares Ex – Becario PMIA

Marvin Corriols Ex – Becario PMIA

Carlos Rubi Ex – Becario PMIA

Francisco Espinoza Becario PMIA

Gema Velasquez Becario PMIA

Horacio Ulloa Ex – Becario PMIA
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Name Position Agency

Trinidad Caldera Coordinador de Proyecto UNAN-Leon icaragüen y Salud

Rodolfo Peña Graduado – icaragüen y Salud UNAN – Leon

Eliette Valladares Graduado- icaragüen y Salud UNAN – Leon

Andres Herrera Graduado – icaragüen y Salud UNAN – Leon

Francisco Tercero Graduado – icaragüen y Salud UNAN – Leon

Salmuel Vilchez Graduado – Enfermedades Infecciosas UNAN – Leon

Mercedes Caceres Graduado – Enfermedades Infecciosas UNAN – Leon

Felix Espinoza Graduado – Enfermedades Infecciosas UNAN – Leon

Aleyda Tellez Graduado – Enfermedades Infecciosas UNAN – Leon

Byron Leiva Graduado – Enfermedades Infecciosas UNAN – Leon

Filemon Bucardo Graduados – Enfermedades 

Infecciosas

UNAN – Leon 

Octavio Guevara Vicerrector General de Unan – Leon UNAN – Leon

Flor Valle Vicerrectora de Investigacion UNAN – Leon

Felix Espinoza Coordinador de Investigacion UNAN – Leon 

Benito Morales Coordinador de Proyecto  icaragüens de la informacion y 

comunicación UNAN – Leon

Adela Morales Directora del SIBUL SIBUL ( Sistema de Bibliotecas de la 

UNAN – Leon)

Luis Blanco Director Graduado del programa y Director de 

CISTA ( Centro de Investigacion en 

Salud, Trabajo y Ambiente)

Marianela Corriorls Salud Ocupacional CISTA (Centro de Investigacion en 

salud, trabajo y Ambiente)

Arlen Soto Estudiante Salud Ocupacional

Edmundo Torres Coordinador del programa, Unidad de 

icaragüense, icaragüen y trabajo

CISTA (Centro de Investigacion en 

salud, trabajo y Ambiente)

Leonardo Mendoza Ex – Vicerrector de Investigacion UNAN – Leon

Armando Matute Decano Facultad de Ciencias Medicas

Orlando Mayorga Vice – Decano Facultad de Ciencias Medicas

External Actors 

Néstor Martínez Vicepresidente AIN (Asociación Internet de Nicaragua)

Marvin Sanchez Consultor – graduado UNI Enitel

Enrique Silva Consultor – graduado UNI  icaragüens de la Informacion y 

Comunicación Consultores 

(TICconsultores)

Allan Fonseca Director de Proyectos IDR ( Instituto de Desarrollo Rural)

Ana Izaguirre Directora de Riesgos SINAPRED ( Sistema Nacional 

Atencion y Prevencion de Desastres)

Yves Chaix Consultor Independiente especializado 

en gobierno electronico SOA
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Name Position Agency

Ernesto Medina Rector UAM ( Ex – vicerrector de la UNAN – 

Leon, 1994 – 2006)

Rafael Marinero Director Regional Proyecto Cultivar, ex funcionario 

Ministerio de Trabajo

Ex – Director General de Higiene y 

Epidemiologia y Especialista en Salud

MINSA

Fanor Avendaño Rector UNEH( Universidad icaragüense de 

Estudios Humanisticos)

Jaime Bengoechea Vice – Presidente CADIN y Laboratorios Bengoechea

Roger Berrios Director Departamento de Estudios 

Economicos MIFIC (Ministerio de 

Fomento, Industri y Comercio

Jaime Incer Barquero Ex – ministro (representante sociedad 

civil en CONICYT)

MARENA ( Ministerio del Ambiente y 

los Recursos Naturales)

Roberto Araquistain Vice Ministro de Medio Ambiente y 

Recursos Naturales

MARENA

Alcides Gonzales Director Centro Nacional de Diagnosticos y 

Referencias del MINSA (Ministerio de 

la Salud)

Sr. Arkangel Abaunza Director de Políticas de Tecnología MAGFOR

Sra. Eva Acevedo Gutiérrez INTA

Sida and Swedish Counterparts

Inger Lundgren Research Advisor Sida

Berit Olsson Former director of SAREC

Ingvar Lundberg Project Coordinator Uppsala University 

Sari Scheinberg Project Coordinator Chalmers University

Gerhard Barmen Project Coordinator University of Lund

Joaquin Martinez Project Coordinator KTH

Lars Ohlander Former Project Coordinator SLU

Magnus Halling Project Coordinator SLU
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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 specifi c 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 scientifi c 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 defi ned?

Annex D:  Interview Guides
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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 político

(Autoridades estatales, sociedad civil,  sector empresarial, 

agencias de cooperación)

1. ¿Cuáles son los principales obstáculos que se perciben para 
el desarrollo de la investigación científi ca en el país?

2. ¿Los actores estratégicos del país perciben las conexiones 
entre investigación científi ca e innovación tecnológica y los 
factores clave para el desarrollo productivo, democrático y 
social del país?

3. ¿Cuáles son las principales necesidades del sector empre-
sarial en materia de investigación científi ca e innovación 
tecnológica?

4. ¿Cuáles son las principales prioridades de investigación y 
generación de conocimientos en distintos ámbitos del de-
sarrollo del país? 

5. ¿Quiénes son las principales fuentes o generadores de  in-
vestigación científi ca e innovación tecnológica en el país?

6. ¿Cuál es la valoración global de la contribución de Asdi a 
la investigación científi ca e innovación tecnológica en Nic-
aragua?

7. ¿Cuáles son los principales cambios o avances en la investi-
gación científi ca generados por el programa Asdi? 

8. ¿Cuáles son las principales debilidades o vacíos del progra-
ma de cooperación? 

GRUPO 2: Instancias de coordinación gubernamental: CNU, 

CONICYT y Ministerio de Educación  

1. ¿Ahora hay una política de Estado o lineamientos gener-
ales que promueven la investigación académica y científi -
ca?

2. ¿Cuál es el lugar que ocupa la investigación científi ca en el 
actual Plan de Desarrollo del Gobierno?
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3. ¿Cuáles son las leyes o normas que regulan la investigación 
científi ca?

4. ¿Cómo aporta su institución a la coordinación y promoción 
de investigación científi ca? 

5. ¿Cómo Ud defi na la investigación científi ca? 
6. ¿Como funcionan  las modalidades de monitoreo y 

seguimiento de los programas de investigación en las Uni-
versidades Públicas?  

7. ¿Que metodología proponen, para el proceso de auto eval-
uación interna, evaluación externa interpares y acredi-
tación que permitan un nuevo posicionamiento institucion-
al de las Universidades Públicas 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; disminución  de la biodiversidad y el deterioro 
medio ambiental, y el paulatino agotamiento de los recur-
sos naturales no renovables?]  

9. ¿Siendo el problema de fi nanciamiento importante para la 
sostenibilidad  de los programas de investigación, que 
políticas  y estrategias consideran pertinente para incre-
mentar  los fondos de fi nanciamiento?

GRUPO 3: Autoridades (Rectores y Vice Rectores) 

de las Universidades

1. ¿Cuáles son los principales problemas estructurales para el 
desarrollo de la investigación científi ca en el país?

2. ¿Cuáles son los principales desafíos de la investigación 
científi ca en los próximos años en el país?

3. ¿Cómo ha cambiado el desarrollo de la investigación 
científi ca en su universidad en los últimos 10 años?

4. ¿Cuáles son los principales aportes de la cooperación sueca 
a la investigación en la universidad?

5. ¿Cual es la estrategia que implementa para la investigación 
científi ca a nivel de post grado para asegura concordancia 
con la realidad nacional?

6. ¿Qué tan lejos está la universidad de satisfacer los es-
tándares internacionales de una universidad de enseñanza 
e investigación? 

7. ¿Cuales son las ventajas o las desventajas  de los programas  
de postgrado, sean  maestrías y doctorados, que asuman  el 
carácter de multidisciplinarios?

8. ¿Coordinan y articulan los postgrados  entre las diferentes 
universidades, Como?  

9. ¿Cual es la participación  real de los post grados en el Con-
sejo Nacional de Universidades?

10. ¿Cuáles son los principales desafíos para la continuidad y 
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sostenibilidad de los programas de investigación científi ca 
en la universidad?

11. ¿Qué medidas ha tomado la universidad para la continui-
dad y sostenibilidad de los resultados del programa de co-
operación sueca? 

12. ¿Cuál es el % del presupuesto de la universidad asignado al 
desarrollo de la investigación científi ca?

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 investigación y a los académicos apoyados?

3. ¿Dónde están y qué están haciendo los egresados de los 
programas de postgrado?

4. ¿Cuáles son los resultados específi cos alcanzados por el o 
los proyectos ejecutados?

5. ¿Cuál es el % de tiempo dedicado a investigación por los 
docentes egresados de los programas de postgrado?

6. ¿Cómo defi na la investigación científi ca? ¿Cuales son las 
características de una investigación científi ca? 

7. ¿Cómo han sido fortalecidos los sistemas y estructuras que 
apoyan a la investigación científi ca?

8. ¿Cuáles son los estándares defi nidos para la aprobación de 
un proyecto de investigación?

9. ¿Cuáles son los estándares defi nidos para la publicación de 
productos de una investigación científi ca?

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. ¿Cuál es tu actividad profesional principal y qué peso tiene 
el trabajo de investigación? 

3. ¿Cuáles son tus principales metas en el trabajo de investi-
gación científi ca?

4. ¿Qué limitaciones encuentra cumplir con su trabajo de in-
vestigación en la universidad?

5. ¿Cuánto tiempo ocupaste para graduarte del programa de 
doctorado o maestría?

6. ¿Cuáles fueron las actividades realizadas para obtener el 
resultado previsto?

7. ¿Cómo aplicas tus conocimientos al servicio de la sociedad 
nicaragüense?
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Key Questions Indicators or Factors of Analysis Information Sources 

Historical Relevance and Effectiveness

What was the social, political and 

economic context in Nicaragua that 

influenced scientific/ academic 

research over the course of the 

cooperation? 

•  Political and legal situation in 

Nicaragua from 1981 to 2010.

•  Social context by significant periods 

in recent Nicaraguan history.

• Macroeconomic indicators

• Historical documents

• Constitution

•  UNDP Human Development Reports 

(HDI)

• University representatives

• Former Sida officials

Has there been coherency between 

research needs in Nicaragua, national 

development plans and Swedish 

research cooperation? (relevance)

•  Type and periodicity of needs 

assessments conducted by Sida and 

Nicaraguan universities or 

coordinating bodies

•  Previous Sida evaluations of 

research cooperation with 

Nicaragua

• National Development Plan

• University representatives

To what degree did the projects 

achieve the objectives? (effectiveness)

•  Stated objectives (general and 

specific)

• Sida documents

• University representatives

Have the methods and approaches 

applied to research cooperation 

between Sweden and Nicaragua 

facilitated results? (effectiveness)

• Sandwich model

• Institutional capacity development

• University representatives

• Former students

Results Achieved

To what degree has institutional 

academic and research management 

•  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

• # of research facilities constructed 

and maintained

• University representatives

• CONICYT

•  Library and information technology 

technicians

To what degree has the research 

capacity in Nicaragua improved (in the 

major thematic areas supported)?

• Definition of scientific research

•  Research results  recognized by 

academic peers, scientific journals 

and international agencies

• # of academic conferences organized 

by partner universities within 

Nicaragua

• # of scientific journals published by 

partner universities in Nicaragua

• # of Nicaraguan researchers invited 

to deliver papers at international 

academic events

•  Best practices in scientific research 

cooperation

• Swedish researchers

• Academic journals

• Conference reports

• Visits to libraries, laboratories

• Websites

Has gender mainstreaming occurred 

in research programs and research 

management systems?

•  Male to female ratio in graduate 

programs

•  Male to female ratio among faculty

•  Examples of research projects that 

incorporated a gender analysis

• University statistics, if available

•  Male and female researchers and 

professors

• Research products

Annex E:  Evaluation Matrix 
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How have research initiatives 

impacted on Nicaraguan society

•  Degree and type of public access to 

research results

•  Evidence of legislation, public 

policies or programs based on 

scientific research findings

•  Degree of interaction between 

researchers and government and 

between researchers and civil 

society

• Government documents

• Government officials

• Civil society organizations

Have the research themes and 

resulting products been applied by 

Nicaraguan society? 

•  Evidence of application of research 

products by government agencies, 

civil society including the private 

sector.

• Ministry of Health

• Ministry of Agriculture

• Pharmaceutical companies

• Agroindustrial companies

•  Other government, private sector 

and civil society organizations

Efficiency

Is the relationship between results 

and implementation time reasonable 

based on the context in Nicaragua? 

•  Historical progress toward results 

as compared to level of effort, time 

and context (external and internal to 

universities)

• Progress reports

• University and Sida representatives

• Previous evaluation reports

Is the relationship between cost and 

results reasonable?

•  # of Masters and Ph.D graduates 

retained by Nicaraguan universities 

vs. financial costs

• Project reports

• Partners’ contributions

• Partner representatives

Did other donor agencies provide 

similar to support to the support 

provided by Sida? 

•  Examples of research support in 

Nicaragua by other donor countries/

agencies

•  Characteristics of Swedish 

cooperation as compared to support 

by other donor agencies

• Donor agencies

• University representatives

Sustainability

Can the changes achieved be 

maintained after Sida exits from 

Nicaragua? 

•  Evidence of sustainability plans/

strategies

• Sida

• University representatives

• CNU

To what degree have the project 

initiatives been incorporated into 

organizational structures or 

processes? Institutional sustainability

•  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 at universities

• University representatives

• Evaluation reports

• Graduate students

• Library and information technicians

What are the prospects for financial 

sustainability of the initiatives? 

•  Number of researchers and 

professors on university payroll

• Diversity of financial contributors

•  Dedicated funds for maintenance of 

information systems

• University administration

•  Library and information technology 

technicians

Can human resources be sustained in 

Nicaragua?

•  Continuity of graduates at 

universities

•  Evidence of research positions in 

state agencies

•  Evidence of research positions in 

private sector

• Government agencies

• University representatives

• Private companies

• Non-government research institutes
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Annex F: Historical Description of 
the Public Universities

UNAN-León

1680 – Seminary San Ramon established in Leon
1812 – Seminary recognized and offi cially becomes fi rst 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-León and UNAN-Managua
1995 – university reform launched in order to defi ne transfor-

mation of teaching, research, and extension 
2003 – The fi rst 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 signifi cantly due to 
the economic crisis of the country 
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1993 – curriculum reform – adding fi nal 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 (UNI)
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 (Ofi cios) 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.

CEI

Nuestro laboratorio ahora cuenta con equipado de alta tec-
nología como:
• Microscopia convencional y Microscopía Fluorescente de 

punta
• Equipos para Inmunoensayos (ELISA)
• Equipos de Biología molecular
o Electroforesis vertical y horizontal
o Inmunotransferencia
o PCR convencional 
o PCR en tiempo real
• Refrigeradores 4°C, -20°C y -70°C
• Incubadores aeróbicos y anaeróbicos 37-52°C
• Minicentrifugas y centrifugas hasta 12000 rpm
• Computadoras
• Vortex, shakers
• Equipo de cromatografía de columna para purifi cación de 

biomoléculas 
• Destiladores y purifi cadores de agua ultrapura
• Espectrofotómetros
• Liofi lizadores
• Cabinas de extracción de gases
• Cabinas de fl ujo laminar 
• Baños María 
• pHmetros

CISTA

HPLC, GC-Ms, GC-NPD, Determinación de compuestos 
orgánicos (plaguicidas, PCB ś, PAHs) en matrices biológicas y 
ambientales

Para completar la capacidad del laboratorio,  aún 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 energía eléctrica ya 
que hasta la fecha no se ha resuelto la instalación de un tran-
formador necesario para estabilizar el suministro.
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UNA

A través de los proyectos específi cos doctorales han sido crea-
das facilidades para el éxito de dichos proyectos. Ocho labora-
torios (fi siología vegetal, suelos, biología molecular, cultivo de 
tejidos, bromatología, nematología, entomología y micro-
bilogía) han sido desarrollados o restablecidos para brindar fa-
cilidades a los estudiantes doctorales. Así mismo, se ha fortal-
ecido la biblioteca de la Universidad con literatura científi ca y 
acceso a base de datos y revistas científi cas internacionales.

En la actualidad existe conexión y comunicación vía inter-
net, intranet y telefónica en todos los campi de la UNA. Se 
han renovado los equipos de cómputo de los profesores de la 
Universidad así como se han creado de centros de cómputo en 
la Facultades. Se cuenta además con una sala de video confer-
encia, equipo de radio y televisión, y una amplia gama de 
aplicaciones TIC.
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Annex H:  Statistics on Database 
Use 2008–2010

Totals 2008

Peri registrants 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

Totals 2009

Peri registrants 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 64 104 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 113 397 655 268 201 274 152 160 907 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 1171 1309 1095 1190 2474 67 867 383 13188

Totals 2010

Peri registrants 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 64 135 123 906 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

OBS!
Är dessa  siffror i tusental?

bör skrivas in
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Annex I: 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. 

2. 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.

3. Aleman, F. 2000. Common bean response to tillage in-
tensity and weed control strategies. Agronomy Journal 
93: 1–7.

4. Castro-Marin, G., M. Tigabu, B. González-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.

5. Castro-Marin, G., M. Tigabu, B. González-Rivas & P. 
Christer-Odén. 2009. A chronosequence analysis of for-
est recovery on abandoned agricultural fi elds in Nicara-
gua. Journal of Forestry Research (2009) 20(3): 213−222.

6. Castro-Marín, G., Nygard R., Gonzáles-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.

7. 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/s11250-010-9571-9.

8. 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.

9. Cuadra, M. and Björklund, 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. González-R, B; M. Tigabu, G. Castro-Marín & 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. González-R, B; M. Tigabu, G. Castro-Marín & P. Chris-
ter-Odén.. 2009. Soil seed bank assembly following sec-
ondary succession on abandoned agricultural fi elds 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/s10531-005-2632-0.

15. Llano Gonzáles, 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-
araguensis Iltis et Benz) as estimated by microsatellite 
variation. Genetic Resources and Crop Evolution. DOI 
10.1007/s10722-010-9637-6 

17. Loaisiga Carlos H., Agnese K. Brantestam, Oscar 
Rocha, Bjorn Salomon and Arnulf Merker. (2011). Ge-
netic diversity and gene fl ow in six accessions of Meso-
America teosintes. Genetic Resources and Crop Evolu-
tion. DOI 10.1007/s10722-010-8637-8

18. Mano Y., Omori F., Loaisiga C.H., Bird R.M. (2009) 
QTL mapping of above-ground adventitious roots dur-
ing fl ooding in maize * teosinte ”Zea nicaraguensis” 
backcross population. Plant Root 3:3–9. DOI: 10.3117/
plantroot.3.3.

19. Mano Y., Omori F., Takamizo T., Kindiger B., Bird 
R.M., Loaisiga C.H. (2006) Variation for root aerenchy-
ma formation in fl ooded and non-fl ooded maize and teo-
sinte seedlings. Plant and Soil 281:269-279. DOI: 
10.1007/s11104-005-4268-y.
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20. Mano Y., Omori F., Takamizo T., Kindiger B., Bird 
R.M., Loaisiga C.H., Takahashi H. (2007) QTL map-
ping of root aerenchyma formation in seedlings of a 
maize x rare teosinte ”Zea nicaraguensis” cross. Plant 
and Soil 295:103–113. DOI: 10.1007/s11104-007-9266-9.

21. Mendieta-Araica, B., Spörndly, E., Reyes-Sánchez, N., 
Norell, L., Spörndly, R., (2009). Silage quality when 
Moringa oleifera is ensiled in mixtures with Elephant 
grass, sugar cane and molasses. Grass and Forage Sci-
ence 64, 364–373.

22. Mendieta-Araica, B., Spörndly, E., Reyes-Sánchez, N., 
Spörndly, R., (2010). Feeding Moringa oleifera fresh or 
ensiled to dairy cows- Effects on milk yield and milk fl a-
vor. Tropical Animal Health and Production DOI 
10.1007/s11250-011-9803-7.

23. Mendieta-Araica, B., Spörndly, R., Reyes-Sánchez, N., 
Spörndly, E., (2010). Moringa (Moringa oleifera) leaf 
meal as a source of protein in locally produced concen-
trates for dairy cows fed low protein diets in tropical ar-
eas. Livestock Science DOI 10.1016/j.livsci.2010.09.21

24. Miranda F, H. BYLUND, L. GRONBERG, L. LARS-
SON, AND CH. BJORKMAN. 2011. Population Den-
sity and Killing Capacity by Predators of Eggs and lar-
vae of the Diamondback Moth in Nicaragua. Environ. 
Entomol. 40(2): DOI: 10.1603 / EN10277.

25. Olivera, M. T. & V. M. Aguilar. (2000). Measurement of 
soil water infi ltration using a Cornell sprinkler infi ltrom-
eter in an orchard under different groundcover manage-
ment systems. Revista de Ciencias Agrarias- Vol. XXIII 
(2). 86–98.

26. Ottabong, E., M. Izquierdo, F. T. Talavera, U. Geber & 
Ohlander, L. 1991. Increasing P fertilizer effectiveness on 
Phaseolus vulgaris L. growing with or without weeds in a 
highly P-fi xing mollic Andosol. Tropic. Agric. (Trinidad) 
Vol. 68 No. 4 October.

27. Perez, C. J., Alvarado, P .Miranda, F., Narvaez Hernan-
dez, L,. Vanegas, H.,  Hruska, A, and Shelton, A. M.  
2000.  Assessment of insecticide Resistance in fi ve insect 
pests attacking fi eld and vegetable crops in Nicaragua. J. 
Econ. Entomol. 93: (6): 1779–1787.

28. Reyes G., Ronnberg-Wastljung A.C., Nyman M. (2006) 
Comparison of fi eld performance between dasheen mo-
saic virus-free and virus-infected in vitro plants of cocoy-
am (Xanthosoma spp.) in Nicaragua. Experimental Ag-
riculture 42:301–310. DOI: 10.1017/s0014479706003590.

29. Reyes N., Ledin S. and Ledin I. (2005). Biomass produc-
tion and chemical composition of Moring Oleifera under 
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different management regimes in Nicaragua. Agroforest-
ry Systems (2006) 66:231-242.

30. Reyes, C. G., M. Nyman and C. Rönnberg-Wästljung, 
2005. Agronomic performance of three cocoyam (Xan-
thosoma violaceum Schott) genotypes grown in Nicara-
gua. Euphytica (2005) 142: 265–272.

31. Reyes, N., Spöndly E. and Ledin I. (2005). Effects of 
feeding different levels of foliage from Moringa oleifera 
to creole dairy cows on intake, digestibility, milk produc-
tion and composition. Published in Livestock Science, 9 
September, ELSEVIER 2005.

32. Rojas A, Kvarnheden A, Valkonen JPT. (2000). Gemini-
viruses infecting tomato crops in Nicaragua. PLANT 
DIS 84: (8) 843–846.

33. Rojas, A., Kvarnheden, A., Marcenaro, D., and 
Valkonen, J.P.T. 2004. Sequence characterization of To-
mato leaf curl Sinaloa virus and tomato severe leaf curl 
virus: Phylogeny of New World begomoviruses and de-
tection of recombination. Archives of Virology 150: 
1281–1299.

34. Salmeron-Miranda F., Bath B., Eckersten H., Forkman 
J., Wivstad M. (2007) Aboveground nitrogen in relation 
to estimated total plant uptake in maize and bean. Nutri-
ent Cycling in Agroecosystems 79:125–139. DOI: 
10.1007/s10705-007-9102-x.

35. Salmeron-Miranda F., Eckersten H., Wivstad M. (2008) 
Net N mineralization of an andosol infl uenced by chicken 
and cow manure applications in a maize-bean rotation in 
Nicaragua. Scientifi c Research and Essays 3:280–286.

36. Sanchez N.R., Ledin I. (2006) Effect of feeding different 
levels of foliage from Cratylia argentea to creole dairy 
cows on intake, digestibility, milk production and milk 
composition. Tropical Animal Health and Production 
38:343–351. DOI: 10.1007/s11250-006-4314-7.

37. Talavera, F. T. (1991). Impacts of P and N Fertilizers on 
Common Beans (Phaseolus vulgaris L.) Growth, Nodula-
tion and P and N Uptake in a Pot Experiment. Swedish J. 
agric. Res. 21: 23–28.

38. Talavera, F. T. (1991). Response of Common Bean (Pha-
seolus vulgaris L.) to P and N Fertilizers in Field Trials. 
Swedish J. agric. Res. 21: 19–22.

39. Valverde, G. and E. Otabbong. (1997). Evaluation of N2-
fi xation Measured by the 15N-dilution and N-difference 
Methods in Nicaraguan and Ecuadorian Phaseolus vul-
garis L. Plants Inoculated with Rhizobium leguminosar-
um Biovar. Acta. Agric. Scand., Sect. B, Soil and Plant 
Sci. 47, 71–80.
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Publications in Indexed Journals (Publications)
40. Aguilar, V. 2001. Selective Weed and Ground Cover 

Management in a Coffee Plantation with Shade Trees in 
Nicaragua. Acta Univeristatis Agriculturae Sueciae 
Agraria 269. SLU. Doctoral thesis. Swedish University of 
Agricultural Sciences. 

41. Aguilar, V. 1990. Effects of soil cover and weed manage-
ment in a coffee plantation in Nicaragua. Crop produc-
tion science Nicaragua 7: 63 p. SUAS. Crop Production 
Science – Nicaragua. 2. Managua. 35 p.

42. Aguilar, V. 2006. Metodología para implementar un 
manejo selectivo de malezas y coberturas en cultivos per-
ennes y sistemas agroforestales de Nicaragua. La Calera, 
Año 6, No. 7. 42–50.

43. Aguilar V., Somarriba S., Staver C., Aguilar A. (1996) 
Alternatives for selective weed control in coffee: evalua-
tion of costs, effects on yield and soil protection. XVII 
simposio sobre cafi cultura latinoamericana, San Salva-
dor, El Salvador, 23–27 octubre 1995, Volumen 2.:13 pp.

44. Aleman, F. 1989. Threshold periods of weed competition 
in common bean (Phaseolus vulgaris L.). Crop Produc-
tion Science 4. Department of Crop Production Science, 
SLU, Uppsala. Sweden. 42 p.

45. Alemán, F. 2000. Studies on bean—maize production 
systems in Nicaragua. Doctoral thesis. AGRARIA. 239. 
ISSN 1401-6249, ISBN 91-576-5788-2. 

46. Aleman, F. 2000. Problemas comunes en el análisis es-
tadístico de la Información agronómica. Agronomía Me-
so-americana. Órgano divulgativo del PCCMCA. 11 (2) 
123–125.

47. Alemán, F. L. Anderssson. 2004. Effects of preceding 
crop and weed control method on weeds and common 
bean (Phaseolus vulgaris L.) yield in a no-tillage cropping 
system. La Calera 4, 10–17.

48. Aleman, F. 2004. Manual de Investigación Agronómica: 
Con énfasis en ciencia de las malezas. Universidad Na-
cional Agraria. Managua, Nicaragua. Primera edición. 
248 p.

49. Blanco N. Moisés A. 1992. Effects of manual, chemical 
and cultural weed control in common beans (Phaseolus 
vulgaris L.) in Nicaragua. SUAS. Crop Production Sci-
ence – Nicaragua. 2. Managua. 35 p.

50. Castro M. G. 2005. Stand Dynamics and Regeneration 
of Tropical Dry Forest in Nicaragua. Doctoral Thesis No 
2005:59. Faculty of Forest Sciences. ISSN 1652-6880  
ISBN 91-576-6958-9. Swedish University of Agricultural 
Sciences



142

ANNEX I

51. Cerda, K, y F. Miranda. 2004. Introducción y evaluación 
del parasitoide Diadegma semiclausum (Hellen) para el 
control de Plutela xylostella en Nicaragua. La Calera. 
Año 9, No 12. 35–40

52. Cuadra. M. 1993. Response of maize to fertilizer appli-
cation in Nicaraguan soils. Experiments with nitrogen in 
single and split applications in the fi eld and with nitro-
gen, phosphorus, potassium and zinc in pots. Crop Pro-
duction Science. Nicaragua 4. Swedish University of Ag-
ricultural Sciences. 57 p. 

53. Cuadra, M. & Rydberg, T. 2000. Emergy evaluation of 
the environment and economy of Nicaragua. In (Ed.) 
Brown, M. T. Emergy Synthesis. Theory and Applica-
tions of the Emergy Methodology. Proceedings of the 
First Biennal Emergy Analysis Research Conference. 
The Center of Environmental Policy, University of Flori-
da, Gainesville.

54. Cuadra, M. & Rydberg, T. 2001. Emergy Evaluation of 
the Environment and Economy of Nicaragua. In: Pro-
ceedings of the First Biennal Emergy Conference. Sep-
tember 1999, Gainesville, FL. USA.

55. Cuadra, M. 2005. Evaluación de la base de recursos nat-
urales de Nicaragua y estudios de casos de uso en la pro-
ducción y exportación de cultivos. La Calera. Año 5, No 
6. 5–10.

56. Cuadra, M. 2005. Assessment of the natural resource 
base of Nicaragua and Case Studies of its Use in Agricul-
tural Production and Export. Acta Universitatis Agricul-
turae Sueciae. Doctoral Thesis No. 2005:25. Faculty of 
Natural Resources and Agricultural Sciences. Swedish 
University of Agricultural Sciences. Uppsala, Sweden. . 
51 p.

57. Cuadra. M & T. Rydberg. 2008. Evaluación de Emergia 
de la producción, procesamiento y exportación de café en 
Nicaragua. La Calera. Año 8, No. 9. 12–27.

58. Dolmuz V. M. 1993. A study of bacteria pathogenic to 
beans in Nicaragua, their host range and some no chemi-
cal methods of seed disinfection. SUAS. Crop Production 
Science – Nicaragua. 6. Managua. 30 p.

59. Escorcia, B. 1996. Assessment of the agronomic and in-
dustrial yields in a study of varieties, nitrogen fertiliza-
tion and plant densities in tomato on Sebaco Valley, Mat-
agalpa, Nicaragua. MSc. Thesis (Mimeographed).

60. Fornos R. D. M. 1997. Infl uence of Drying and Storage 
Conditions on Viability of Neem Seeds (Azadirachta in-
dica A. Juss). SUAS. Crop Production Science – Nicara-
gua. 8. Managua. 33 p.



143

ANNEX I

61. Garnier, M. A. & M Somarriba. 2006. Estimacion de la 
capacidad de carga turistica de la reserva Natural Volcan 
Mombacho, Granada, Nicaragua. La calera, Año 6. No. 
7. 5–12.

62. Gómez O. 2004. Evaluation of Nicaraguan Common 
Bean (Phaseolus vulgaris L.) Landraces. AGRARIA. 476 
SLU. ISSN 1401-6249, ISBN 91-576-5762-4. Doctoral 
thesis. Swedish University of Agricultural Sciences.

63. Gonzalez R. B. 2005. Tree Species Diversity and Regen-
eration of Tropical Dry Forests in Nicaragua. Doctoral 
Thesis No 2005:58. Faculty of Forest Sciences. ISSN 
1652-6880  ISBN 91-576-6957-0. Swedish University of 
Agricultural Sciences.

64. Izquierdo M. 1991. Effects of N and P Fertilizers on Com-
mon Bean (Phaseolus vulgaris L.) Grown in a P-fi xing Nic-
araguan Mollic Andosol. SUAS. Department of Soil Sci-
ences. Reports and Dissertation – 8. Uppsala 40 p.

65. Loáisiga O. Argentina. 1992. Efectos colaterales no de-
seados de algunos pesticidas usados en Nicaragua (Un-
wished Colaterals effects of some pesticides used in Nica-
ragua). SUAS. Crop Production Science – Nicaragua .3. 
Managua. 45 p.

66. Marín F. Vidal. 1997. Isolation of Improved Lines from 
Eight local Landraces of Common Bean (Phaseolus vul-
garis L.) from Nicaragua. SUAS. Crop Production Sci-
ence – Nicaragua. 9. Managua. 40 p. 

67. Miranda Ortiz F. 1992. Assessment of the effect of bio-
logical and botanical insecticides against Plutella xylos-
tella in cabbage (Brassica oleracea L.) in two regions of 
Nicaragua. SLU. Institutionen for vaxt-och skogsskydd 
Swedish University of Agricultural Sciences. Research 
Information Centre. Uppsala 51 p.

68. Noguera, A, G. Castro & B. Gonzalez. 2004. Diversidad 
fl orsitica del bosque de galleria en dos localidades del De-
partamento de Carazo, Nicaragua. La Calera. Año 4, 
No. 4. 36–40.

69. Noguera, A., González, B., Castro, Guillermo., A. Wa-
ters. 2002. Dinámica de crecimiento de dos especies 
forestales del bosque seco deciduo del refugio de vida sil-
vestre Chacocente. La Calera. Año 2, Número 2. Pág.: 
29–32..

70. Pichardo S. 1992. Greenhouse studies on resistance of 
commercial bean varieties in Nicaragua, to Rhizoctonia 
solani Kuhn, collected from two different climatic zones: 
Matagalpa and Carazo. SUAS. Crop Production Science 
– Nicaragua .1. Managua 14 p. 



144

ANNEX I

71. Reyes S. N. 2006. Moringa oleifera and Cratylia ar-
gentea: Potential Fodder species for Ruminants in Nica-
ragua. Doctoral thesis No 2006:8. ISSN 1652-6880  
ISBN 91-576-7050-1. Swedish University of Agricultural 
Sciences

72. Reyes, C. G. 2006. Studies on cocoyam (Xanthomonas 
spp) in Nicaragua, with emphasis on Dasheen Mosaic Vi-
rus. Doctoral thesis (7). ISSN 1652-6880 ISBN 91-576-
7056-0 Doctoral Thesis No 2006:7, Faculty of natural 
Resources and Agricultural Sciences, Swedish University 
of Agricultural Sciences.

73. Reyes C. G., E. Rivers; H. Corea & R. García. 2009. Ex-
periencias de la aplicación comercial de la técnica de re-
producción acelerada de semilla (TRAS) en plátano en 
Rivas y Nandaime. La Calera. Año 9. No. 13. 50–54.

74. Reyes, G. 2009. Utilidad de marcadores rapd en la cara-
cterización molecular de quequisque (Xanthosoma spp.) 
de Nicaragua. Estudio preliminar. La Calera. Año 9. No. 
13. 55–59.

75. Reyes S. N,  R.Rodríguez, B. Mendieta , L Mejía & A. P. 
Mora. 2009. Efecto de la suplementación con Moringa 
oleífera sobre el comportamiento productivo de ovinos 
alimentados con una dieta basal de Pasto guinea (Pani-
cum maximun Jacq.). La Calera. Año 9. No. 13. 60–69

76. Reyes, S. N., F. Pasquier & M. Rojas. 2008. Efecto de 
densidades de siembra y alturas de corte sobre la produc-
ción de biomasa y composición química de Cratylia ar-
gentea. La Calera, Año 8, No 9. 60–66.

77. Reyes-Castro, G, E. Rivers, R. López, R. García & H. 
Calero. 2008. Producción, comportamiento agronómico 
y uso de vitroplantas sanas en la producción de semilla de 
quequisque (Xanthosoma sagittifolium; X. violaceum 
(L.) Schott). La Calera, No 11, 80 p.

78. Rivas D. 1993. Factors Affecting Soil Erosion in Maize 
(Zea mays L.) and Pineapple (Ananas comosus L.) Stands 
in Ticuantepe, Nicaragua. A preliminary evaluation of 
the Universal Soil Loss Equation using data from erosion 
plots. Department of Soil Sciences. Reports and Disser-
tations 15. Uppsala. 71 p. 

79. Rivas D. 1993. Design and construction of a fi eld erosion 
plot systems in Ticuantepe, Nicaragua. IN: Rivas C. D. 
Factors Affecting Soil Erosion in Maize (Zea mays L.) 
and Pineapple (Ananas comosus L.) Stands in Ticu-
antepe, Nicaragua. Department of Soil Sciences. Reports 
and Dissertations 15. Uppsala. 13–36

80. Rivas D. 1993. Soil erosion by water under maize (Zea 
mays L.) and pineapple (Ananas comosus L.) cropping 



145

ANNEX I

systems in Ticuantepe, Nicaragua. IN: Rivas C. D. Fac-
tors Affecting Soil Erosion in Maize (Zea mays L.) and 
Pineapple (Ananas comosus L.) Stands in Ticuantepe, 
Nicaragua. Department of Soil Sciences. Reports and 
Dissertations 15. Uppsala. 39–71.

81. Rojas S. A. 1997. Identifi cation, distribution and effects 
on yield of viruses in common bean (Phaseolus vulgaris 
L.) in Nicaragua. MSc. Thesis (Mimeographed). (MSc. 
Thesis).

82. Rojas A. 2004. A Complex of Begomoviruses Affecting 
Tomato Crops in Nicaragua. AGRARIA. 492 SLU. 
ISSN 1401-6249, ISBN 91-576-6772-1. Doctoral thesis. 
Swedish University of Agricultural Sciences.

83. Salmerón F. 1999. IN: Soil and nutrient management in 
Sub-Saharan Africa in support of the soil fertility initia-
tive. Proceedings of the Expert Consultation. Lusaka, 
Zambia. Edited by R.N. Roy and H. Nabhan. Food and 
agriculture organization of the United Nations. ROME: 
95–100.

84. Salmerón-Miranda, F. 2008. Nitrogen use in a maize-
bean rotation in Nicaragua. Doctoral diss. Dept. of Crop 
Production Ecology, Faculty of Natural Resources and 
Agricultural Science, Swedish University of Agricultural 
Sciences. Acta Universitatis Agriculturae Sueciae vol. 
2008:96. ISSN 1652-6880 ISBN 978-91-86195-29-8.

85. Salmerón F., M. Eresue. 1999. PDCO and Soil Fertility 
management: Nicaraguan Result and Experience. IN: 
Soil and nutrient management in Sub-Saharan Africa in 
support of the soil fertility initiative. Proceedings of the 
Expert Consultation. Lusaka, Zambia. Edited by R.N. 
Roy and H. Nabhan. Food and agriculture organization 
of the United Nations. ROME: 95–100.

86. Sandino D. V. M. 1996. The effectiveness of a native of 
Beauveria bassiana Ball (Denteromycatina: Hypomycet-
es) in controlling the coffee berry borer hypothenemus 
hambei ferr (Coleoptera: Scolytidae) in a simulated sun 
exposed and shade tree plantation. MSc. Thesis (Mimeo-
graphed). (MSc. Thesis).

87. Somarriba-Chang, M. M. Garnier & V. Laguna. 2006. 
Estimation of the tourist carrying capacity of the Natural 
Reserve Mombacho Volcano, Granada, and the Natural 
Reserve Datanlí-El Diablo, Jinotega, Nicaragua In: 
SECOND INTERNATIONAL CONFERENCE ON 
SUSTAINABLE TOURISM, Sustainable Tourism II 
Organised by Wessex Institute of Technology, UK and 
The Complutense University, Spain. C. A. Brebbia & F. 
D. Pineda (CONFERENCE CHAIRMEN). 341–350.



146

ANNEX I

88. Somarriba-Chang, M. 2010. Testing ecotourism princi-
ples in Nicaragua. Doctoral diss. Dept. of Urban and 
Rural Development, Faculty of Natural Resources and 
Agricultural Science, SLU. Acta Universitatis agricultu-
rae Sueciae vol. 2010:37.

89. Talavera S. T. 1989. Assessment of the Impacts of P and 
n Fertilizers on Common Beans (Phaseolus vulgaris L.) 
Grown in a Volcanic Soil in Pot and Field Experiments. 
SUAS. Department of Soil Sciences. Reports and Disser-
tations – 2. Uppsala 10 p.

90. Tercero, C. F. 1993. Strategies for nitrogen application in 
fl ooded rice (Oryza sativa L.) in Nicaragua. Effects of sin-
gle and split application and addition of the nitrifi cation 
inhibitor CMP – Effects of Zn and Fe in nutrient solution. 
Crop Production Science Nicaragua 5. Managua. 52 p. 

91. Valle G. N. 1997. Effect of Tillage System and Presence 
of Weeds on the Abundance of Dalbulus maidis DeLong 
& Wolcott (Homoptera: Cicadellidae) and the Incidence 
of Stunt Disease in Maize. SUAS. Crop Production Sci-
ence – Nicaragua. 10. Managua. 34 p. 

92. Valverde, G. 1993. Dinitrogen Fixation by Nicaraguan 
and Ecuadorian Common Bean (Phaseolus vulgaris L.) 
Cultivars Inoculated with Rhizobium Strains in Pot and 
Field Experiments. SUAS. Department of Soil Sciences. 
Reports and Dissertations – 11. Uppsala. 42 p. 

93. Vanegas, J. A. 1986. Plant density, row spacing and ferti-
lizer effect in weed and unweeded stands of common 
beans (Phaseolus vulgaris L.). Swedish University of Ag-
ricultural Sciences. Report. 160. Uppsala 45 p. 

 



147

By National University of Engineering (UNI)

1. Espinoza-Cuadra, J., P. Gallegos-Acevedo, H. Mancha-
Molinar and A. Picado (2010). Effect of Sr and Solidifi ca-
tion Conditions on Characteristics of Intermetallic in Al-
Si 319 IndustrialAlloys. Materials and Design, Vol. 31, 
No. 01, pp. 343–356. ISSN 0261-3069. 

2. García, I. and L. Moreno (2009). Use of GAC after En-
hanced Coagulation for the Removal ofNatural Organic 
Matter from Water for Purifi cation. Water Science and 
Technology: WateSupply, Vol. 09, No. 02, pp. 173–180. 
ISSN 1606-9749. 

3. Gamero, R. and J. Martínez (2007). Study of Heat and 
Mass Transfer to Determine Multicomponent Liquid 
Diffusion Coeffi cients in Partially Saturated Capillaries. 
Experimental Heat Transfer, Vol. 20, No. 02, pp. 147–
157. ISSN 0891-6152. 

4. Benavente, M., M. Arévalo and J. Martínez (2006). Spe-
ciation and Removal of Arsenic in Column Packed with 
Chitosan. Water Practice and Technology, Vol. 01, No. 
04, paper ID: 89. ISSN 1751-231X. 

5. García, I. and L. Moreno (2006). Presence of Tri-
halomethanes in Drinking Water Plants in Nicaragua. 
Journal of Water Supply: Research and Technology – 
Aqua, Vol. 55, No. 03, pp. 221–231. ISSN 0003-7214. 

6. Gamero, R. and J. Martínez (2005). Internal Mass 
Transfer during Isothermal Drying of a Porous Solid 
Containing Multicomponent Liquid Mixtures. Drying 
Technology, Vol. 23, No. 9–11, pp. 1939–1951. ISSN 
0737-3937. 

7. Luna, F., K.E. Birgersson and J. Martínez (2005). Diffu-
sion Equation Applied to Isothermal Drying of a Multi-
component Liquid Film. Drying Technology, Vol. 23, 
No. 9–11, pp. 1953–1975. ISSN 0737-3937. 

8. Holmbäck, X. and Å.C. Rasmuson (1999). Size and 
Morphology of Benzoic Acid Crystals Produced by 
Drowning-out Crystallization. Journal of Crystal 
Growth, Vol. 198–199, Part 01, pp. 780–788. ISSN 0022-
0248. 

9. Luna, F. and J. Martínez (1999). Stability Analysis in 
Multicomponent Drying of Homogeneous Liquid Mix-

Annex J: UNI Scientific Publications



148

ANNEX J

tures. Chemical Engineering Science, Vol. 54, No. 24, 
pp. 5823– 5837. ISSN 0009-2509. 

10. Luna, F. and J. Martínez (1998). Stability of the Dynami-
cal System describing Isothermal Gas-Phase-Controlled 
Drying of Ternary Mixtures. Drying Technology, Vol. 
16, No. 9–10, pp. 1807–1825. ISSN 0737-3937. 

11. Tórrez, N., M. Gustafsson, A. Schreil and J. Martínez 
(1998). Modelling and Simulation of Crossfl ow Moving 
Bed Grain Dryers. Drying Technology, Vol. 16, No. 
9–10, pp. 1999–2015. ISSN 0737-3937. 

12. Vidaurre, M. and J. Martínez (1997). Continuous Drying 
of a Solid Wetted with Ternary Mixtures. AIChE Jour-
nal, Vol. 43, No. 03, pp. 681–692. ISSN 0001-1541. 

13. M.R. Arias and B. Mandersson, “Clustering approach 
for Geometrically based channel model in urban envi-
ronments”, ISSN: 1536-1225, Journal paper, IEEE An-
tennas and Wireless Propagation Letters, Vol. 5 pp 290–
293, Dec. 2006.

14. Marvin R. Arias “ Analysis of multipath Propagation 
bases on Cluster Channel modeling Approach”, 
ISSN:18709044, Journal of Research and Development 
in Computer Science and Engineering (Polibits), number 
42 pp:77–82, July–December 2010, 

15. Escorcia, D., D. Hernández, M. Sánchez and M. Be-
navente (2009). Diseño y Montaje de una Planta Piloto 
para la Extracción de Quitina y Proteínas. Nexo J, Vol. 
22, No. 02, pp. 45–55. ISSN 1818-6742.

16. Nyberg, M., J.M. Leiva, A. Picado, R. Gamero and J. 
Martínez (2008). Lixiviación y Secado de Hojuelas de 
Nim (Azadirachta indica) para Obtener un Insecticida 
Botánico. Nexo J, Vol. 21, No. 02, pp. 54–64. ISSN 1818-
6742.  

17. Picado, A. and J. Martínez (2007). Modelación y Simula-
ción de un Secador de Lecho Vibrofl uidizado para Sóli-
dos que contienen Mezclas Solventes. Nexo J, Vol. 20, 
No. 02, pp. 56–68. ISSN 1818-6742.

18. Benavente, M, A. Sjörén and J. Martínez (2007). Remo-
ción de Mercurio de Efl uentes Mineros por Biosorción: 
Un Caso de Estudio en la Ciudad de La Libertad, Chon-
tales, Nicaragua. Nexo J, Vol. 20, No. 02, pp. 47–55. 
ISSN 1818-6742.  

19. Benavente, M. and J. Martínez (2006). Especiación Acu-
osa de Cianuro y ComponentesDerivados en Lavados de 
Colas de Minerales de Oro. Nexo J, Vol. 19, No. 01, pp. 
01–9. ISSN 1818-6742.  

20. Espinosa, R. and J. Martínez (2006). Diagramas de 
Equilibrio para la Extracción con Solvente de Aceite e 



149

ANNEX J

Insecticida de Semilla Molida de Nim. Nexo J, Vol. 19, 
No. 01, pp. 1017. ISSN 1818-6742.

21. Gamero, R. and J. Martínez (2006). Determinación de 
los Coefi cientes de Difusión Multicomponente en Cap-
ilares no Saturados. Nexo J, Vol. 19, No. 01, pp. 18–26. 
ISSN 18186742.  

22. García, I. and L. Moreno (2006). Estudio de la Infl uencia 
de Coagulación Mejorada en la Remoción de Materia 
Orgánica para reducir la Formación de Trihalometanos 
en la Planta Potabilizadora de Boaco. Nexo J, Vol. 19, 
No. 01, pp. 27–35. ISSN 1818-6742.

23. Korsak, L. and L. Moreno (2006). Alternativas de Uso 
del Lodo en Nicaragua. Nexo J, Vol. 19, No. 01, pp. 36–
41. ISSN 1818-6742.  

24. Martínez, C. (2006). Producción de Insecticida a partir 
de la Semilla de Nim: Avances en la Investigación de la 
Operación de Lixiviación. Nexo J, Vol. 19, No. 01, pp. 
42–48. ISSN 1818-6742.  

25. Picado, A., R. Mendieta and J. Martínez (2006). Cinética 
de Secado de la Levadura Cervecera (Saccharomyces 
cerevisiae). Nexo J, Vol. 19, No. 01, pp. 49–56. ISSN 
1818-6742.  

26. Ramírez, J. and J. Martínez (2006). Determinación de 
Propiedades Físicas y Parámetros de Transporte a Colas 
Auríferas de mina El Limón. Nexo J, Vol. 19, No. 01, pp. 
57–63. ISSN 1818-6742.

27. Vargas, M. and J. Martínez (2006). Infl uencia de un Só-
lido sobre el Secado de Mezclas Líquidas Parcialmente 
Miscibles. Nexo J, Vol. 19, No. 01, pp. 64–72. ISSN 1818-
6742.  

28. Vílchez, J.F. and J. Martínez (2006). Retención de Aroma 
durante el Secado de Extracto de Café en un Sistema 
Cerrado. Nexo J, Vol. 19, No. 01, pp. 73–77. ISSN 1818-
6742.

29. Espinosa, R., M. Carrillo, W. Ramírez, M. Johansson 
and M. Modig (1997). Producción de Insecticida Líquido 
Formulado de Nim. Nexo J, Año XI, No. 22, pp. 9. ISSN 
1818-6742.  

30. Espinosa, R. and F. Setterwall (1995). Determinación de 
la Cinética de Extracción de Aceite de la Semilla de 
Nim: I Parte. Nexo J, Año IX, No. 19, pp. 36–40. ISSN 
1818-6742.  

31. Luna, F. (1995). Aplicación del Modelador HYSIM en la 
Industria del Petróleo. Nexo J, Año IX, No. 19, pp. 08–
14. ISSN 1818-6742.

32. Mairena, A., N. Tórrez and J. Martínez (1994). Estudio 
del Secado de Arroz en un Secador de Lecho Deslizante. 



150

ANNEX J

Nexo J, Año VIII, No. 18, pp. 09–21. ISSN 1818-6742.  
33. Castañeda, V. (1993). Hacia una Transformación Cur-

ricular Profunda en Ingeniería Química. Nexo J, Año 
VII, No. 17, pp. 13–16. ISSN 1818-6742.  

34. Tórrez, N. (1993). La Investigación en el Desarrollo de la 
Industria de Procesos y de los Recursos Humanos en Ing-
eniería Química. Nexo J, Año VII, No. 17, pp. 18–23. 
ISSN 18186742.

35. (Accepted) Pamela Gonzalez y Jens Zander, “Deploy-
ment Strategies in Competitive Wireless Access Net-
works”, COCORA 2011, Budapest, Hungary, Abril 2011.

36. (Accepted) Pamela Gonzalez y Jens Zander, “Competi-
tive Access-point Deployment in Mobile Broadband Sys-
tems”, ADHOC 11, Stockholm, Sweden, Mayo 2011.

37. (Accepted) Pamela Gonzalez, Saltanat Khamit y Jens 
Zander, ”Competitive Pricing with Demand Heterogene-
ity in Open Wireless Access Market”, Submitted to IEEE 
Conference PIMRC 2011, Toronto Canada, Septiembre 
2011.

38. (Accepted) M. Tercero, P. Gonzalez S., O. Ileri and J. 
Zander, “Distributed Spectrum Access with Energy 
Constraint for Heterogeneous Channels”, CrownCom, 
2010. 

39. (Accepted) M. Tercero, K. W. Sung, and J. Zander, “Im-
pact of Aggregate Interference on Meteorological Radar 
from Secondary Users,” IEEE WCNC, 2011.

40. Pablo Vasquez, Marco Munguia M. Elisabeth Mattsson, 
and Bengt Madersson. ”Application of the EmpiricalMo-
de Decomposition in the Study of murmurs from Arte-
riovenous Fistula Stenosis”. Engineering in Medicine and 
Biology Society, 2010. EMBC 2010. Annual Internation-
al Conference of the IEEE. 3–6 Sept. 2010, Buenos 
Aires, Argentina.

41. Norman Vargas, Paul Johannesson, Lazar Rusu, “A uni-
fi ed strategic business and IT alignment model: A study 
in the public universities of Nicaragua”, in the proceed-
ings of 16th Americas Conference on Information Sys-
tems (AMCIS 2010), Lima, Peru, August 12–15, 2010

42. J. Flores L. Rusu, and P. Johanneson, “Analyzing IT Ser-
vice Delivery in an Internet Service Provider from Nica-
ragua”, 3Rd World Summit on the Konwledge Society, 
2010 (WSKS2010), Corfu, Greece.

43. J. Flores L. Rusu, and P. Johanneson, “Evaluating IT 
Service Delivery amongst ISPs from Nicaragua”, 16th 
Americas Conference on Information Systems, 2010 
(AMCIS2010), Lima, Perú.

44. López-Poveda, Anayanci; Rusu, Lazar; and Johanneson, 



151

ANNEX J

Paul (2010) ”A Method for Analyzing IT Service Strategy 
in Municipal Governments from Nicaragua”. 16th 
Americas Conference on Information Systems (AMCIS 
2010) Proceedings. Paper 254; Lima, Perú.

45. Miurel Isabel Tercero; Pamela Gonzalez Sanchez; Omer 
Ileri; Jens Zander (2010) “Distributed Spectrum Access 
with Energy Constraint for Heterogeneous channels”; 
5th International Conference on Cognitive Radio Ori-
ented Wireless Networks and Communications (Crown-
Com 2010); June 9–11; Cannes, France.

46. Marco Munguia M., Pablo Vasquez, Elisabeth Mattsson, 
and Bengt Madersson. ”Acoustical Detection of Venous 
Stenosis in Hemodialysis Patients Using Principal Com-
ponent Analysis”. Engineering in Medicine and Biology 
Society, 2010. EMBC 2010. Annual International Con-
ference of the IEEE. 3–6 Sept. 2010, Buenos Aires, Ar-
gentina.

47. Marco Munguía M., Pablo Vasquez and Bengt Maders-
son, ”Characterisation of arteriovenous fi stula’s sound re-
cordings using principal component analysis.” Engineer-
ing in Medicine and Biology Society, 2009. EMBC 2009. 
Annual International Conference of the IEEE. 3–6 Sept. 
2009 Page(s):5661 - 5664.

48. Pablo Vásquez, Marco Munguia M. and Bengt Maders-
son, ”Arteriovenous fi stula stenosis detection using wave-
lets and support vector machines.” Engineering in Medi-
cine and Biology Society, 2009. EMBC 2009. Annual 
International Conference of the IEEE. 3–6 Sept. 2009 
Page(s):1298 - 1301.

49. Oscar Somarriba and J. Zander, ”Robust STDMA in 
Multi-hop Wireless Networks for single-node position 
perturbations.” In Proc. 20th Personal, Indoors and Mo-
bile Radio Communications Symposium 2009 (PIM-
RC’09).  Tokyo. Japan. Sept. 2009.

50. Oscar Somarriba, ”Robustness of Heuristic Strategies 
with Slow Mobility in Spatial TDMA Multihop ad hoc 
Networks.” In Proc. International Symposium on Wire-
less Pervasive Computing 2008 (ISWPC2008).  San-
torini. Greece. May 2008.

51. Marvin Sánchez, J. Zander, B. Hagerman, “A Reuse-
Greedy Algorithm for STDMA Multihop Networks 
With Advanced Antennas & Rate Control,” in Proc. In-
ternational Symposium on Wireless Pervasive Comput-
ing 2008 (ISWPC2008), Santorini, Greece, May 2008.

52. Oscar Somarriba, ”Evaluation of Heuristic Strategies for 
Scheduling, Routing and Power Allocation in Traffi c 
Sensitive STDMA Wireless Ad Hoc Networks.” In Proc. 



152

ANNEX J

IEEE WiOpt 2008. Berlin, Germany. April 2008.
53. Marvin Sánchez, J. Zander, B. Hagerman, “On the Per-

formance of Power and Rate Control in STDMA Multi-
hop Networks with Advanced Antennas,” in Proc. Inter-
national Conference on Networking (ICN2008), Cancun, 
Mexico, April 2008.

54. Leonel Plazaola, Johnny Flores, Norman Vargas, Mathi-
as Ekstedt, ”Strategic Business and IT Alignment Assess-
ment: A Case Study Applying an Enterprise Architec-
ture-based Metamodel,” in proceeding of the 41st Hawaii 
International Conference on Systems Sciences (HICSS 
41), Hawaii, USA, January 2008.

55. Norman Vargas Chévez, Leonel Plazaola and Mathias 
Ekstedt, ”A consolidated strategic business and IT align-
ment representation: A framework for literature aggrega-
tion,” in proceeding of the 41st Hawaii International 
Conference on Systems Sciences (HICSS 41), Hawaii, 
USA, January 2008. 

56. Marvin Sanchez, J. Zander, B. Hagerman, “On the Per-
formance of Power and Rate Control in STDMA Multi-
hop Network with advance Antennas,” in Proc. Interna-
tional Conference on Networking (ICN2008), Cancun, 
Mexico, April 2008.

57. Marvin Sanchez, J. Zander, B. Hagerman, “A Reuse – 
Greedy Algorithm for STDMA Multihop Network with 
advance Antennas & Rate Control,” in Proc Internation-
al Symposium on Wireless Pervasive Computing   2008 
(ISWPC2008), Santorini, Greece, May 2008.

58. Marvin Sanchez, O Somarriba, J. Zander, “User – de-
ployed and Capacity Evaluation of Multihop Wireless 
Networks: A Case Study for Nicaragua,” in Proc. Swed-
ish workshop on Wireless Ad Hoc Networks 2008, Stock-
holm, Sweden. May 2008.

59. Marvin Sánchez and Marco Munguía, “Integración óp-
tima de sistemas de antenas adaptivas en redes inalám-
bricas multihop ad hoc utilizando TDMA generalizado 
como protocolo de acceso al medio.” Nexo, Vol. 20, No. 
02, pp. 56–68. 2007. ISSN 1818-6742.

60. Norman Vargas Chévez, Leonel Plazaola, Johnny Flores, 
”Constructing a General Framework Defi nition of the 
Business and IT Alignment Concern through selected pa-
pers,” In proceeding of conference on systems engineering 
research (CSER 2007), New York, USA, March 2007.

61. Norman Vargas Chévez and Leonel Plazaola, ”Una rep-
resentación consolidada del alineamiento estratégico de 
los negocios y las tecnologías de la información,” Revista 
Nexo, Vol 20, No. 02, Noviembre 2007.



153

ANNEX J

62. Leonel Plazaola, Johnny Flores, Enrique Silva, Norman 
Vargas, Mathias Ekstedt, ”An Approach to Associate 
Strategic Business-IT Alignment Assessment to Enter-
prise Architecture,” In proceeding of conference on sys-
tems engineering research (CSER 2007), New York , 
USA , March 2007 

63. Flores Johnny, López Anayanci, Vargas Norman, Rusu 
Lazar, ”Strategic Use of Information Technology in 
Profi t and Non-Profi t Organizations from Tanzania and 
Sweden,” 1st World Summit on the Knowledge Society 
- WSKS 2008, CCIS 19, pp.137–146, Springer-Verlag 
Berlin Heidelberg, September, 2008, ISBN 978-3-540-
87782-0, DOI: 10.1007/978-3-540-87783-7_17. 

64. Marvin Sanchez, J. Zander, B. Hagerman, “Radio Re-
source Allocation in Spatial TDMA Multihop Networks 
with Advanced Antennas,” in Proc of IEEE Conference 
on Wireless Rural and Emergency Communication 
(WRECOM2007), Rome, Italy. October 2007.

65. Marvin Arias, “MIMO Systems and Spatial Channel 
Models,” Proceedings 9th Conference on Computing 
(CORE 2008), “Invited Conference,” Mexico City, Mex-
ico, May 2008.

66. Marvin Arias, “Derivación Analítica del Tiempo de Lle-
gada en Modelos de Canal Basados en Geometría para 
Sistemas Inalámbricos.” Revista Científi ca de la Univer-
sidad Nacional de Ingeniería, Nexo Vol. 20, No. 02, pp. 
69–77/Noviembre 2007.

67. Marvin Arias and B. Mandersson, “Time Domain Clus-
ter PDF and Its Application in Geometry-Based Statisti-
cal Channel Models,” Proceedings of The 18th Annual 
IEEE International Symposium on Personal, Indoor and 
Mobile Radio Communications (PIMRC 2007), pp 1–5, 
Athens, Greece, Sept. 2007.

68. Tercero M., “Analysis and performance in Multihop Ad 
Hoc Wireless Networks with STDMA protocol and 
Routing Protocols,” IEEE-CERMA, Mexico Sept 2007.

69. Somarriba O., Tercero M, “Análisis de la Capacidad del 
Protocolo ‘Spatial TDMA’ en redes inalámbricas Ad 
Hoc con Variación de Potencia y Múltiples Velocidades 
de Datos,” Revista Científi ca Nexo, Nicaragua 2007.

70. Somarriba O., and Zander, J., “Evaluation of Heuristic 
Strategies for Scheduling, and Power Allocation in STD-
MA Wireless Networks,” In Proceedings of the URSI/
IEEE ISSSE 2007. Montreal, Canada. August 2007.

71. Flores Johnny,  Plazaola Leonel,  “Cuadro de Mando In-
tegral Administrando Tecnologia de informacion y Co-
municacion” (Lecciones aprendidas), CONCAPAN 



154

ANNEX J

XXV, Crown Plaza, Nic., (November, 2005).
72. Silva Enrique, Plazaola Leonel, Flores Johnny, Vargas 

Norman, “How to Identify and Measure the Level of 
Alignment between IT and Business governance”, PIC-
MET´05, Portland University, USA, (August, 2005).

73. Silva Enrique, Flores Johnny, Plazaola Leonel, “Alineami-
ento entre las Tecnologías de Información y los Procesos 
de Negocios. Un enfoque Conceptual de Correlación entre 
Cuadros de Mando Integral”, CONCAPAN XXIV, 
Corobici, Costa Rica, (November, 2004).

74. Flores Johnny, Silva Enrique, “Un Enfoque de Tablero 
de Comandos para Evaluar Sistemas de Información. 
(Caso de estudio: Evaluacion del Desempeño del SI de la 
FEC)”, Revista Nexo, UNI, Nicaragua, (Marzo, 2004).

75. Norman Vargas Chévez, ”Modelación del proceso de in-
formación en la compra – venta de energía en el mercado 
eléctrico deregulado en Nicaragua”, Revista Nexo, Mar-
zo 2004, No. 33.

76. ÅsaLindström, Magnus Gammelgård, Erik Johansson, 
Leonel Plazaola, Enrique Silva, JoakimLiliesköld, “Con-
sistent Enterprise Software System Architecture for the 
CIO. – A Utility – Cost Based Approach·”. Published 
and presented in 37 th Hawaii International Conference 
on System Sciences 2004. 

77.  Pontus Johnson, Mathias Ekstedt, Enrique Silva, Leonel 
Plazaola, “Using Enterprise Architecture for CIO deci-
sion – Making : On the importance of Theory, Published 
and presented in CSER 2004, California , USA , 2004 . 

78. Somarriba, Oscar, “Transmisión Power and Rate Con-
trol for Spatial TDMA in Wireless Radio Networks ”. 
Third Scandinavian Workshop on Wireless Ad hoc Net-
works 2003, Stockholm, Sweden. May 6–7, 2003.

79. Somarriba, Oscar, Giles, Timothy, “Scheduling for Vari-
able Power and Rate Control for Spatial TDMA in 
Wireless Ad Hoc Networks”. 2003 Wireless Networking 
Symposium (WNCG). Austin, Texas, USA. October 22–
24, 2003.

80. M. R. Arias and B. Mandersson, “Clustering Approach 
for Geometrically Based Channel Model in Urban Envi-
ronments”. In Proc. IEEE ISPACS 2003 Conf., pp 338-
341 Japan, Dec. 2003.

81.  Somarriba, Oscar, “On constrained Power Control in S-
TDMA in Multi-hop Ad Hoc Radio Networks ”. Second 
Swedish workshop on Wireless Ad hoc Networks 2002, 
Stockholm, Sweden. March 2002. 

82. Somarriba, Oscar, Giles, Timothy, “Transmission Power 
Control for Spatial TDMA in Wireless Radio Networks”. 



155

ANNEX J

4th IEEE Conference on Mobile and Wireless Commu-
nications Networks 2002. Stockholm, Sweden. Septem-
ber 2002.

83. Marvin Arias and B. Mandersson. “An Approach of the 
Geometrical-Based Single Bounce Elliptical Channel 
Model for Mobile Environments,” in Proc. IEEE 
ICCS2002 Conf., Singapore, 2002, vol. 1,pp. 11–16

84. Sánchez M., Zander J., Giles T., ”Combined Routing & 
Scheduling for Spatial TDMA in Multihop Ad hoc Net-
works”. IEEE 2002 International Symposium on Wire-
less Personal Multimedia Communications, Honolulu, 
Octuber 2002.

85. Sánchez Marvin, Zander J., Giles T., ”Combined Rout-
ing & Scheduling for Spatial TDMA in Multihop Ad hoc 
Networks”. Swedish workshop on Wireless Ad hoc Net-
works 2002, Stockholm, Sweden. March 2002.

86. Milton Selva, Alberto Sánchez, and Marvin Arias O., 
”Sistema de Monitoreo de Fuga de Gas LPG en una plan-
te industrial usando un microcontrolador de 8 bits” (Con-
ference – Paper), presented in the XVIII Congreso Pan-
americano de Ingeniería Mecánica, Eléctrica, Industrial y 
Ramas Afi nes, (COPIMERA), (26–29 November 2001 
Quito – Ecuador)

87. Somarriba, Oscar, “Multi-hop Radio Networks in 
Rough Terrain: Some Traffi c Sensitive MAC Protocols”. 
Swedish workshop on Wireless Ad hoc Networks 2001, 
Stockholm, Sweden. March 2001

88. Somarriba, Oscar, “Traffi c Sensitive MAC Algorithms for 
Multi-hop Radio Networks in Rough Terrain”, GlobeCom 
2001. San Antonio, Texas, USA. November 2001.

89. Sánchez M., Giles T., Zander J., ”CSMA/CA with Beam 
Forming Antennas in Multihop Packet Radio”. Swedish 
workshop on Wireless Ad hoc Networks 2001, Stock-
holm, Sweden. March 2001.

90. H. Schibel, F. Castillo, M. Sánchez, ”Desarrollo de Soft-
ware para Predicción de Radiopropagación”. COPIME-
RA 2001, Noviembre 2001, Quito, Ecuador.

91. Plazaola Leonel and Sánchez Fidel, (2000) “Electric In-
dustry Reforms, focus on the Energy Control Centers. 
Study Cases El Salvador and Nicaragua.” Proceedings of 
the IEE/IEEE Conference DRPT 2000: Electric Utility 
Deregulation and Restructuring and Power Technolo-
gies, City University, London UK, 2000

92. Sánchez M., Zander, J., ”Adaptive Antennas in Spatial 
TDMA Multihop Packet Radio Networks”. Radio Scien-
tifi c Conference , RVK 99, Karlskrona, Sweden. June, 
1999.



156

ANNEX J

93. Plazaola, Leonel and Silva, Enrique, “Simulation Trial 
of a Proposed Model Applied to Energy Control Center 
Operation and Migration Strategy”, In Proceedings of 
IV International Conference on Simulation and IA ´98, 
Mexico D.F., Mexico, February 1998.

94. Plazaola, Leonel (1995) “Control Center’s Upgrade in 
Central America: A strategic planning process ap-
proach”, Proceeding on Information and Control Sys-
tems of the IEEE Stockholm Power Tech ,1995, Stock-
holm, Sweden.

95. Picado, A. and J. Martínez (2010). Simulation of a Con-
tinuous Plug Flow Vibrated Fluidised Bed Drier. In Pro-
ceedings of the 1st Latin-American Multidisciplinary 
Congress of Applied Sciences (COMCAPLA 2010). Pa-
per ID: SIM106. Granada, Nicaragua.  

96. Picado, A., M. Munguía and S. Rojas (2010). Análisis Bib-
liométrico de las PublicacionesCientífi cas de Nicaragua en 
el Science Citation Index Expanded: Trienio 2007–2009. 
In Proceedings of the 1st Latin-American Multidiscipli-
nary Congress of Applied Sciences(COMCAPLA 2010). 
Paper ID: AMD101. Granada, Nicaragua.  

97. Tórrez-Herrera, J., A. Picado and I. García (2010). Uso 
de Tres Variantes en el Proceso de Coagulación para la 
Remoción de Subproductos de la Desinfección utilizando 
Quitosano como Coadyuvante y Adsorbente. In Pro-
ceedings of the 1st Latin-American Multidisciplinary 
Congress of Applied Sciences (COMCAPLA 2010). Pa-
per ID: AMB103. Granada, Nicaragua.  

98. Alonso, J. and R. Guerrero (2010). Estudio de Antioxi-
dantes presentes en el Noni (Morinda citrifolia L.) como 
Inhibidores de la Polimerización Radical Libre del Estire-
no. In Proceedings of the 1st Latin-American Multidisci-
plinary Congress of Applied Sciences (COMCAPLA 
2010). Paper ID: POL101. Granada, Nicaragua.  

99. Marcia, E., J. Malespín, M. Sánchez and M. Benavente 
(2010). Fermentación Láctica para la Extracción de Qui-
tina a partir de Desechos de Crustáceos. In Proceedings 
of the 1st LatinAmerican Multidisciplinary Congress of 
Applied Sciences (COMCAPLA 2010). Paper ID: 
BIOQ101. Granada, Nicaragua.  

100. Matus, I., L. Paniagua and M. Benavente (2010). Estudio 
de la Cinética de Adsorción de Cu y Hg a partir de Solu-
ciones Binarias usando Quitosana. In Proceedings of the 
1st LatinAmerican Multidisciplinary Congress of Ap-
plied Sciences (COMCAPLA 2010). Paper ID: AMB101. 
Granada, Nicaragua.

101. Solórzano, M.C. and I.A. García (2010). Uso de Qui-



157

ANNEX J

tosana como Coagulante Alternativo en el Tratamiento 
de Agua Potable en el Municipio de Boaco, Boaco, Nica-
ragua, 2010. In Proceedings of the 1st Latin-American 
Multidisciplinary Congress of Applied Sciences (COM-
CAPLA 2010). Paper ID: AMB102. Granada, Nicara-
gua.  

102. Escobar, B.M. and I.A. García (2010). Estudio del Efecto 
de las Variables Físicas de Operación de los Procesos de 
Coagulación-Floculación-Sedimentación en la Remo-
ción de Materia Orgánica. In Proceedings of the 1st Lat-
in-American Multidisciplinary Congress of Applied Sci-
ences (COMCAPLA 2010). Paper ID: AMB105. 
Granada, Nicaragua.  

103. Espinoza, L.V., F. Barquero and I.A. García (2010). Estu-
dio de la Infl uencia de la Materia Orgánica Nitrogenada 
y Carbonácea en la formación de Trihalometanos en una 
Planta de Tratamiento de Agua Potable en Nicaragua. In 
Proceedings of the 1st Latin-American Multidisciplinary 
Congress of Applied Sciences (COMCAPLA 2010). Pa-
per ID: AMB106. Granada, Nicaragua.

104. Tapia, A.K., A. Reyes and I.A. García (2010). Estudio de 
la Fracción de Materia Orgánica de Mayor Remoción en 
el Proceso de Coagulación-Floculación usando Agua Su-
perfi cial. In Proceedings of the 1st Latin-American Mul-
tidisciplinary Congress of Applied Sciences (COMCA-
PLA 2010). Paper ID: AMB107. Granada, Nicaragua.

105. Gamero, R. and J. Martínez (2010). The Effective Ther-
mal Conductivity in a Solid containing a Liquid Mix-
ture: An Approach from Drying Experiments. Drying 
2010. Ed. by. E. Tsotsas, T. Metzeger, M. Peglow and 
A.S. Mujumdar, Vol. A, pp. 101–108. Magderburg, Ger-
many. ISBN 978-3-86912-036-2.

106. Benavente, M., L. Moreno and J. Martínez (2010). Ad-
sorption Kinetic of Copper and Zinc from Binary Solu-
tions using Chitosan. In Proceedings of the 3rd Interna-
tional Workshop on Process Hydrometallurgy 
(Hydroprocess 2010). Paper ID: II-22. Santiago, Chile. 
ISBN 978956-8504-29-8.  

107. Rodríguez, R. and L. Moreno (2010). Modelling of an 
Upfl ow Anaerobic Sludge Blanket Reactor. In Proceed-
ings of the 10th International Conference on Modelling, 
Monitoring and Management of Water Pollution (Water 
Pollution X), pp. 301–310. Bucharest, Romania. ISBN 
978-1-84564-448-2. 

108. Rodríguez, R. and L. Moreno (2009). Modeling of Sub-
strate Degradation and Microorganism Growth in an 
UASB Reactor. In Proceedings of the 2009 International 



158

ANNEX J

Conference on Chemical, Biological & Environmental 
Engineering (CBEE 2009), pp. 76–80. NTU, Singapore. 
ISBN 978-9-8142-9346-4. 

109. Benavente, M., L. Moreno and J. Martínez (2009). Bi-
osorption of Lead using Chitosan. In Proceedings of the 
9th International Conference of the European Chitin So-
ciety (EUCHIS 2009), pp. 487–492. Venice, Italy.

110. García, I. and L. Moreno (2008). Use of GAC after En-
hanced Coagulation for the Removal of Natural Organic 
Matter from Water for Purifi cation. In Proceedings of 
the 3rd IWA Specialist Conference on Natural Organic 
Matter: from Source to Tap (NOM 2008), pp. 521531. 
Bath, UK.

111. Korsak, L., A. Cabezas and L. Moreno (2008). A Model 
of Kinetics and Mass Transfer in an UASB Reactor. In 
Proceedings of the 4th International Conference on En-
vironmental Science and Technology (ICEST 2008). 
Vol. 1, pp. 426–433. Houston, USA. ISBN 978-
0976885306.  

112. Benavente, M., E. Álvarez, L. Moreno and J. Martínez 
(2008). Removal of Copper and Zinc from Gold Ore 
Tailings Solutions using Chitosan. In Proceedings of the 
II International Workshop on Process Hydrometallurgy 
(Hydroprocess 2008), pp. 139–152. Santiago, Chile. 
ISBN 978-956-8504-11-3.

113. García, I. and L. Moreno (2007). Removal of Natural 
Organic Matter by Conventional and Enhanced Coagu-
lation in Nicaragua. Water Resources Management IV. 
Ed. by C.A. Brebbia and A.G. Kungolos, pp. 399–409. 
Kos, Greece. ISBN 978-1-84564-074-3. 

114. Benavente, M., A. Sjören, R. Westergren, L. Moreno and 
J. Martínez (2007). Biosorption of Heavy Metals on Chi-
tosan. In Proceedings of the IV International Copper 
Hydrometallurgy Workshop (HydroCopper 2007), pp. 
283–290. Viña del Mar, Chile. ISBN 978-956-8504-076.

115. Picado, A. and J. Martínez (2006). Simulation of a Vi-
brated Fluidised Bed Dryer for Solids Containing a Mul-
ticomponent Moisture. In Proceedings of the 22nd Inter-
American Congress of Chemical Engineering (IACChE 
2006). Paper ID: 01d-301. Buenos Aires, Argentina. 
ISSN 1850-3535.

116. Villanueva, M., J. Martínez and R. Gamero (2006). In-
stant Beans Obtained from Simultaneous Processes of 
Drying and Size Reduction. In Proceedings of the 22nd 
InterAmerican Congress of Chemical Engineering (IAC-
ChE 2006). Paper ID: 01d-425. Buenos Aires, Argentina. 
ISSN 1850-3535.  



159

ANNEX J

117. León, M., E. Lozano, J. Martínez and R. Gamero 
(2006). Mass Transfer during the Isothermal Drying of 
Acetylsalicylic Acid. In Proceedings of the 22nd Inter-
American Congress of Chemical Engineering (IACChE 
2006). Paper ID: 01a-484. Buenos Aires, Argentina. 
ISSN 1850-3535.  

118. Gamero, R., F. Luna and J. Martínez (2006). Convective 
Drying of a Multicomponent Falling Film. Drying 2006. 
Ed. by I. Farkas and A.S. Mujumdar, Vol. A, pp. 243–
250. Budapest, Hungary. ISBN 963-9483-58-3.  

119. Gamero, R., A. Picado, F. Luna and J. Martínez (2006). 
An Analytical Solution of the Convective Drying of a 
Multicomponent Liquid Film. Drying 2006. Ed. by I. 
Farkas and A.S. Mujumdar, Vol. A, pp. 516-523. Buda-
pest, Hungary. ISBN 963-9483-58-3.  

120. Benavente, M., M. Arévalo and J. Martínez (2006). Spe-
ciation and Removal of Arsenic in a Column Packed 
with Chitosan. In Proceedings of the 5th IWA World 
Water Congress and Exhibition (IWA 2006). Paper ID: 
608316. Beijing, China.  

121. García, I. and L. Moreno (2006). Use of pH, Contact 
Time, Chlorine Dose and Temperature on the Forma-
tion of Trihalomethanes and some Predictive Models. 
Water Pollution VIII: Modelling, Monitoring and Man-
agement. Ed. by C.A. Brebbia and J.S. Antunes do Car-
mo, pp. 411–422. Bologna, Italy. ISBN 1-84564-042-X. 

122. Korsak, L. and L. Moreno (2006). Evaluation of Anaero-
bic Sludge Activity in Waste Water Treatment Plants in 
Nicaragua. Water Pollution VIII: Modelling, Monitoring 
and Management. Ed. by C.A. Brebbia and J.S. Antunes 
do Carmo, pp. 571–580. Bologna, Italy. ISBN 1-84564-
042-X. 

123. Gamero, R. and J. Martínez (2005). Determination of 
Multicomponent Diffusion Coeffi cients by Studying 
Heat and Mass Transfer in Partially Saturated Capillar-
ies. In Proceedings of the 4th International Conference 
on Heat Transfer, Fluid Mechanics and Thermodynam-
ics (HEFAT 2005). Paper ID: GR2. Cairo, Egypt. ISBN 
1-86854-624-1.  

124. García, I. and L. Moreno (2005). Use of Two Different 
Coagulants for the Removal of Organic Matter from a 
Drinking Water. In Proceedings of the 3rd IWA Lead-
ing-Edge Conference on Water and Wastewater Treat-
ment and Technologies. Paper ID: P074. Sapporo, Japan.  

125. García, I. and L. Moreno (2005). Use of Two Different 
Coagulants for the Removal of Organic Matter from a 
Drinking Water. In Proceedings of the 3rd IWA Lead-



160

ANNEX J

ing-Edge Conference on Water and Wastewater Treat-
ment and Technologies. Paper ID: P074. Sapporo, Japan.  

126. Gamero, R. and J. Martínez (2004). Liquid Transport 
during Isothermal Drying of a Capillary Porous Solid 
Containing Multicomponent Liquid Mixtures. Drying 
2004. Ed. by M.A. Silva, S.C.S. Rocha and A.S. Mujum-
dar, Vol. A, pp. 452–460. São Paulo, Brazil. ISBN 85-
904573-1-1.

127. Luna, F. and J. Martínez (2004). Isothermal Drying of a 
Multicomponent Liquid Film. Drying 2004. Ed. by M.A. 
Silva, S.C.S. Rocha and A.S. Mujumdar, Vol. A, pp. 
461–468. São Paulo, Brazil. ISBN 85-904573-1-1.

128. García, I. and L. Moreno (2004). Infl uence of Enhanced 
Coagulation in the Removal of Natural Organic Matter 
to Avoid Formation of Trihalomethane in a Drinking 
Water Plant in Nicaragua. In Proceedings of the 4th 
IWA World Water Congress and Exhibition. Paper ID: 
23946. Marrakech, Morocco.

129. García, I. and L. Moreno (2003). Drinking Water Treat-
ment Plants in Nicaragua: A Short Review. In Proceed-
ings of the IWA Asia-Pacifi c Regional Conference (WA-
TERQUAL’03). Paper ID: 1QHLO5. Bangkok, 
Thailand.  

130. Korsak, L. and L. Moreno (2003). Waste Water Treat-
ment in Nicaragua. In Proceedings of the 9th IWA Spe-
cialised Conference on Design, Operation and Econom-
ics of Large Wastewater Treatment Plants. Prague, 
Czech Republic.  

131. Páramo, L., A. Picado, R. Bojorge and J. Martínez 
(2002). Design of a Separating System for Recovering 
Brewery Residuals and Drying Yeast to be Used as Ani-
mal Feeding. LATCYM 2002. Ed. by J. González and P. 
Arce, pp. 637–648. San Juan, Puerto Rico. ISBN 
0-97260710-2.  

132. Gamero, R. and J. Martínez (2002). Study of Liquid 
Transport during Drying of Capillary Porous Solids Par-
tially Saturated with Solvents. LATCYM 2002. Ed. by J. 
González and P. Arce, pp. 259–270. San Juan, Puerto 
Rico. ISBN 0-9726071-0-2.  

133. Espinosa, R., J. Lagerstedt, T. Nyman and J. Martínez 
(2002). Drying of Ground Neem Seeds in a Fluidised Bed 
Dryer. Drying 2002. Ed. by C.W. Cao, Y.K. Pan, X.D. 
Liu, Y.X. Qu and A.S. Mujumdar, Vol. B, pp. 1360–
1367. Beijing, China.  

134. Benavente, M., J. Casas and J. Martínez (2002). Specia-
tion of Cyanide and Compounds related to the Washing 
of Gold Ore Tailing. In Proceedings of the XV Chilean 



161

ANNEX J

Congress of Chemical Engineering (CIQ 2002). Santia-
go, Chile.

135. Gamero, R., J. Ortega and J. Martínez (2000). Drying of 
Grains by Contac in Stirred Bed. In Proceedings of the 
XIV Chilean Congress of Chemical Engineering (CIQ 
2000). Abstract index pp 16. Santiago, Chile.  

136. Luna, F. and J. Martínez (1998). Stability of the ODE 
System Describing Continuous GasPhase Controlled 
Drying of a Liquid Film. Drying 98. Ed. by C.B. Akri-
tidis, D. MarinosKouris, G.D. Saravakos and A.S. Mu-
jumdar, Vol. A, pp. 272–279. Halkidiki, Greece.  

137. Espinosa, R., L. Cubillo and J. Martínez (1998). Desorp-
tion Isotherms and Drying Kinetics of Ground Neem 
Seeds Wetted with Organic Solvents. Drying 98. Ed. by 
C.B. Akritidis, D. Marinos-Kouris, G.D. Saravakos and 
A.S. Mujumdar, Vol. C, pp. 1687–1694. Halkidiki, 
Greece.

138. Martínez, C., J. Casas and J. Martínez (1998). Extraction 
Kinetics of Neem Seed Flakes. In Proceedings of the 
XVIII Inter-American Congress of Chemical Engineer-
ing (IACChE’98). San Juan, Puerto Rico.

139. Espinosa, R., E. Vallecillo and J. Martínez (1998). Batch 
Leaching of Ground Neem Seeds Packed with an Annu-
lar Geometry. In Proceedings of the XVIII Inter-Ameri-
can Congress of Chemical Engineering (IACChE’98). 
San Juan, Puerto Rico.

140. Espinosa, R., S. García and J. Martínez (1998). The Ef-
fect of Non-volatile Content on the Drying of Solids Con-
taining Organic Solvents. In Proceedings of the XVIII 
Inter-American Congress of Chemical Engineering 
(IACChE’98). San Juan, Puerto Rico.  

141. Vargas, M., A. Peugnet, A. Zeledón and J. Martínez 
(1998). Evaluation of a Rotary Drier of a Sugar Cane Re-
fi nery. In Proceedings of the XVIII Inter-American 
Congress of Chemical Engineering (IACChE’98). San 
Juan, Puerto Rico.

142. Ramírez, J., M. Hultberg, B. Wahlund and J. Martínez 
(1998). Transport Parameters and Physical Properties of 
Gold Ore Tailings. In Proceedings of the XVIII Inter-
American Congress of Chemical Engineering (IAC-
ChE’98). San Juan, Puerto Rico.

143. Luna, F. and J. Martínez (1997). Stability of the Dynami-
cal System Describing Gas-Phase Controlled Drying of 
Ternary Mixtures. In Proceedings of 1st Inter-American 
Drying Conference (IADC 97), Vol. A, pp. 99–106. São 
Paulo, Brazil.



162

ANNEX J

144. Gustaffson, M., A. Schreil, J. Martínez and N. Tórrez 
(1997). A Model for the Drying of Grain in Moving Bed 
Dryers. In Proceedings of 1st Inter-American Drying 
Conference (IADC 97), Vol. B, pp. 380–387. São Paulo, 
Brazil.  

145. Vargas, M., J. López and J. Martínez (1997). Drying of 
Rice and Sorghum in a Rotary Dryer. In Proceedings of 
1st Inter-American Drying Conference (IADC 97), Vol. 
A, pp. 218–225. São Paulo, Brazil.  

146. González, X. and Å.C. Rasmuson (1997). Drowning-out 
Crystallization of Benzoic Acid from Water-Ethanol 
Mixtures. In Proceedings of the 4th International Work-
shop on Crystal Growth of Organic Materials 
(CGOM’97), pp. 68–74. Bremen, Germany. ISBN 
3-82652855-768-75.

147. González, X. and Å.C. Rasmuson (1996). Crystal Habit 
of Benzoic Acid in a Drowning-out Crystallization Pro-
cess. In Proceedings of the 5th Bremer International 
Workshop on Industrial Crystallization, pp. 130–136. 
Bremen, Germany. ISSN 1431-5149.  

148. González, X. and Å.C. Rasmuson (1996). Infl uence of 
Process Conditions in Drowning-out Crystallization of 
Benzoic Acid. In Proceedings of the 13th Symposium on 
Industrial Crystallization, pp. 761–765. Toulouse, 
France.  

149. González, X. and Å.C. Rasmuson (1995). Cristalización 
de Acido Benzoico por Cambio de Solvente. In Proceed-
ings of the XVI Inter-American Congress of Chemical 
Engineering (IACChE’95). Cartagena de Indias, Colom-
bia.

150. Espinosa, R., W. Ramírez, D. Richter and J. Martínez 
(1995). Manufacture of a Natural Insecticide from Neem 
Seeds by Counter-current Leaching in a Batch Extractor. 
In Proceedings of the XVI Inter-American Congress of 
Chemical Engineering (IACChE’95). Cartagena de In-
dias, Colombia.

151. Tórrez, N. (1995). Parameter Determination for the De-
sign of a Beer Bran Dryer. In Proceedings of the 1st Sal-
vadorian Congress of Chemical Engineering and Indus-
try. San Salvador, El Salvador.

152. Castañeda, V. and Å.C. Rasmuson (1994). Computer 
Simulation of Semi-continuous Cooling Crystallization. 
In Proceedings of the 5th Latin-American Congress on 
Heat and Mass Transfer (LATCYM’94). Caracas, Ven-
ezuela.

153. Luna, F. and J. Martínez (1994). Selectivity during Con-
vective Drying of a Ternary Mixture. Drying 94. Ed. by 



163

ANNEX J

V. Rudolph, R.B. Keey and A.S. Mujumdar, Vol. B, pp. 
969–976. Gold Coast, Australia.
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7. Cuadra, S., Linderholm, L., Athanasiadou, M. and Ja-
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Young Females with High Fish Consumption in Mana-
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on the effect of heterogeinities in masw surveys used for 
site response evaluation. Submitted to journal of seismol-
ogy.
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tales-Nicaragua. Introductory paper no. 157. Depart-
ment of Ecology, Lund University. SE-LUNDS/NBKE-
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site response evaluation. It will be submitted to journal of 
seismology.
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8. Pérez, Z.  Plieva, F, Mattiasson Bo. Caracterización de 
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9. Rubí, C., Ruano P., Ortuño, M., Piqué O., Santanach, 
P., Paleosismología en la Falla Cofradía.
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11. Montenegro, K, and Bengtsson, G, Diversity-productivi-
ty relationships in pesticide-exposed Chlorophyta com-
munities. First draft.

12. Montenegro, K, Barmen, G. and Bengtsson, G, Contri-
bution of groundwater residence time and biodegrada-
tion to the persistence and effects of pesticides in aquifers. 
First Draft.

13. Montenegro, K, and Bengtsson, G, Costs and benefi ts of 
toxin production in herbicide-stressed Microcystis aer-
uginosa. First draft.
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Nise G, Wesseling C. Assessment of dermal pesticide ex-
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cocutaneous Leishmaniasis serology performance index-
es and comparison with a fl uorescent antibody test. Rev.
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Rev. Inst. Med. Trop. Sao Paulo 35(Suppl. 10) 

15. Berglund S, Liljestrand J, Marin F, Salgado N, and Ze-
laya E. The background of adolescent pregnancies in 
Nicaragua. Soc Sci Med, 1997;44:1-12. (El transfondo de 
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Torloni, A. Langer, A. Narvaez, A. Velasco, A. Faundes, 
A. Acosta, E. Valladares, M. Romero, N. Zavaleta, S. 
Reynoso and V. Bataglia (2009). ”WHO global survey on 
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20. Bucardo F, Meza-Lucas A, Espinoza F, Garcia-Jeronimo 
RC, Garcia-Rodea R, Correa D. (2005) The seropreva-
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pesticide poisoning in Nicaragua: failure to comply with 
children’s rights.” Int J Occup Environ Health 16(2): 193-
200.

37.  Dahlblom K, Peña R, Herrera A, Dahlgren L. Home 
alone – children as caretakers in León, Nicaragua. Chil-
dren & Society 2009;23:43-56.

38. Delgado E, McConnell R, Miranda J, Keifer M, Lund-
berg I, Partanen T, Wesseling C. Central nervous system 
effects of acute organophosphate poisoning in a two-year 
follow-up. Scand J Work Environ Health 2004;30:362-370.

39. Denslow, S. A., J. Edwards, J. Horney, R. Pena, D. Wur-
zelmann and D. Morgan (2010). ”Improvements to water 
purifi cation and sanitation infrastructure may reduce the 
diarrheal burden in a marginalized and fl ood prone pop-
ulation in remote Nicaragua.” BMC Int Health Hum 
Rights 10: 30.

40. dos Reis RJ, La Rocca Pde F, Silveira AM, Lopez Bonilla 
IM, Navarro i Gine A, Martin M Factors related to sick-



174

ANNEX L

ness absenteeism among nursing personnel. Rev Salud 
Publica 2003;37:616-23.

41.   Dowling KC, Blanco LE, Martinez I, Aragon A, Bernard 
CE, Krieger RI. Urinary 3,5,6-trichloro-2-pyridinol levels 
of chlorpyrifos in Nicaraguan applicators and small farm 
families. Bull Environ Contam Toxicol. 2005 
Feb;74(2):380-7. 

42. Ellsberg M, Caldera T, Herrera A. Winkvist A. Kullgren 
G. Domestic violence and emotional distress among Nic-
araguan women Results from a population-based study. 
American Psychologist 1999;54:30-6. 

43. Ellsberg M, Heise L, Peña R, Agurto S, Winkvist A. Re-
searching domestic violence against women: methodo-
logical and ethical considerations. Studies in Family 
Planning 2001;32:1-16.

44. Ellsberg M, Liljestrand J, Winkvist A. The Nicaraguan 
network of women against violence: Using research and 
action for change. Reproductive Health Matters 1997:82-
92.

45. Ellsberg M, Peña R, Herrera A, Liljestrand J, Winkvist 
A. Candies in hell: Women’s experiences of violence in 
Nicaragua. Soc Sci Med 2000;51:1595-610.

46. Ellsberg M, Peña R, Herrera A, Liljestrand J, Winkvist A. 
Wife abuse among women of childbearing age in Nicara-
gua. Am J Public Health 1999;89:241-4.

47.  Ellsberg M, Winkvist A, Peña R, Stenlund H. Women’s 
strategic responses to violence in Nicaragua. J Epidemiol 
Community Health 2001;55:547-55.

48. Ewert Linder, Marja Isaguilants, Mats olsson, Lena Lun-
din, Shervanzindrou, Edelma Corrales, Aleyda Téllez, 
Byron Leiva, William Morales, Teresa Rivera and Jose M. 
Cabrera. (1977) Amebiasis in León, Nicaragua: Entamoe-
bae in stool examination and identifi cation of Amebic Liv-
er abscess Cases by Serology and PCR. Archives of Medi-
cal Research. Vo. 28, Suppl., pp. S314-S316.

49. Espinoza E, Paniagua, Hallander H, Hedlund KO,  
Svensson L. “Prevalence and characteristics of severe ro-
tavirus infections in Nicaraguan children.” Annals of 
tropical paediatrics 1997; 17:25-32. 

50. Espinoza F, Paniagua M, Hallander H, Svensson L, 
Strannegard O. “Rotavirus Infections in young Nicara-
guan Children” Pediatr Infect Disease Journal, 1997; 16: 
564-71.

51.  Hallander HO, Paniagua M, Epinoza F, Askelof P, Cor-
rales E, Rigman M and Storsaete J. Calibrated serologi-
cal techniques demonstrate signifi cant different serum 
response rates to an oral killed cholera vaccine between 



175

ANNEX L

Swedish and Nicaraguan children. Vaccine. 2002 Nov 
22;21(1-2):138-45.

52. Herrera A, Dahlblom K, Dahlgren L, Kullgren G. Path-
ways to suicidal behaviour among adolescent girls in Nic-
aragua. Soc Sci Med 2006;62: 805-14. 

53. Herrera A., Caldera T, Kullgren G., Pena R., Salander 
Renberg E. Suicidal expression among young people in 
Nicaragua – a community based study. Soc Psychiatry 
Psychiatr Epidemiology 41:692-97.

54. Hogstedt C, Ahlbom A, Aragon A, Castillo L, Kautsky N, 
Liden C, Lundberg I, Sundin P, Tedengren M, Thorn A, 
Wesseling C. Experiences from long-term research coop-
eration between Costa Rican, Nicaraguan, and Swedish 
institutions. Int J Occup Environ Health. 2001;7:130-5. 

55. Hruska AJ, Corriols M. The impact of training in inte-
grated pest management among Nicaraguan maize 
farmers: increased net returns and reduced health risk. 
Int J Occup Environ Health. 2002;8:191-200.

56. Johansen K, Hinkula J, Espinoza F, Levi M, Zeng  C, 
Runden U, Vesikari T, Estes M and Svensson L. al Hu-
moral and cell-mediated immune responses to the NSP4 
enterotoxin of rotavirus. Journal of Medical Virology 
1999; 59:369-377.

57.  Johansen K, Hinkula J, Espinoza F, Levi M, Zeng  C, 
Runden U, Vesikari T, Estes M and Svensson L. al Hu-
moral and cell-mediated immune responses to the NSP4 
enterotoxin of rotavirus. Journal of Medical Virology 
1999; 59:369-377.

58. Kjellberg A, Urbina F, Weintraub A, Widmalm G. 
Structural studies of the O-antigenic polysaccharide 
from the enteropathogenic Escherichia coli O125. Eur J 
Biochem 1996, 239:532-538

59. Lu C, Rodriguez T, Funez A, Irish RS, Fenske RA. The 
assessment of occupational exposure to diazinon in Nica-
raguan plantation workers using saliva biomonitoring. 
Ann N Y Acad Sci. 2006;1076:355-65. 

60. Maria Carolina Guimaraes, Beatriz Julieta Celeste y 
Edelma Ma. Corrales. (1993) Antigenos de L. major-like 
e L.b. braziliensis Na Reacao de Imnufl uorescencia 
(IgG-IF) Na Leismaniose Mucocutanea. Rev. Inst. Med. 
Trop Sao Paulo 35(Suppl.10)

61.  Maria Carolina Soares Guimaraes, Beatriz J. Celeste, 
Edelma Ma. Corrales y Carlos M. F. Antunes. (1991) 
Comparison on the performance of Leishmania major 
Like and Leishmania braziliensis As antigen for new 
world Leishmaniasis IgG-Immunofl uorescence  test. Rev. 
Inst. Med. Trop. Sao Paulo 33(6):503-508



176

ANNEX L

62. Mayorga O, M. Egger, M. Zellmeyer and cols. (2003) Ef-
fi cacy of a virosome hepatitis A vaccine in an endemic re-
gion in Nicaragua: A randomized placebo-controlled tri-
al. Journal Infectious diseases (In press)

63. Mayorga O, Morales W, Paniagua M, Strannegard 
O.(1996)  Prevalence of antibodies to hepatitis A, B, C, 
and E viruses in a healthy population in Leon, Nicara-
gua.  Am J Trop Med Hyg. Jul;55(1):17-21.

64. McConnell R, Delgado-Tellez E, Cuadra R, Torres E, 
Keifer M, Almendarez J, Miranda J, Lotti M, Moretto A, 
El-Fawal H, Wolff M, Simpson D, Lundberg I (1999)  
Organophosphate neuropathy due to metamidophos: bi-
ochemical and neurophysiological markers. Arch Toxicol 
1999;73:296-300

65. Medina EC, Widmalm G, Weintraub A, Vial PA, Levine 
MM, Lindberg AA (1994)  Structural studies of the O-
antigenic polysaccharides of Escherichia coli  03 and the 
enteroaggregative Escherichia coli strain 17-2.  Eur J Bio-
chem 1994, 224:191-196

66. Medina EC, Widmalm G, Weintraub A, Vial PA, Levine 
MM, Lindberg AA.  Structural studies of the O-antigenic 
polysaccharides of Escherichia coli  03 and the enteroag-
gregative Escherichia coli strain 17-2.  Eur J Biochem 
1994, 224:191-196

67.  Miranda J, Lundberg I, McConnell R, Delgado E, 
Cuadra R, Torres E, Wesseling C, Keifer M. Onset of 
grip- and pinch-strength impairment after acute poison-
ings with organophosphate insecticides. Int J Occup En-
viron Health 2002;8:19-26.

68. Miranda J, McConnell R, Delgado E, Cuadra R, Keifer 
M, Wesseling C, Torres E, Lundberg I. Tactile vibration 
thresholds after acute intoxications with organophosphate 
insecticides. Int J Occup Environ Health, 2002;8:212-9

69. Miranda J, McConnell R, Wesseling C, Cuadra R, Del-
gado E, Torres E, Keifer M, Lundberg I. Muscular 
strength and vibration thresholds during two years after 
acute poisoning with organophosphate insecticides. Oc-
cup Environ Med 2004;61:e4.

70. Murray D, Wesseling C, Keifer M, Corriols M, Henao S. 
Surveillance of pesticide-related illness in the developing 
world: putting the data to work. Int J Occup Environ 
Health. 2002;8:243-8.

71.  Nordgren, J., F. Bucardo, L. Svensson and P. E. Lindgren 
(2010). ”Novel light-upon-extension real-time PCR assay 
for simultaneous detection, quantifi cation, and genogroup-
ing of group A rotavirus.” J Clin Microbiol 48(5): 1859-
1865.



177

ANNEX L

72. Olsson A, Ellsberg M, Berglund S, Herrera A, Zelaya E, 
Peña R, Zelaya F, Persson LÅ (2000). Sexual abuse dur-
ing childhood and adolescence among Nicaraguan men 
and women. A population-based anonymous study. Child 
Abuse & Neglect 24;2000:1579-89.

73. Paar, J. A., N. M. Berrios, J. D. Rose, M. Caceres, R. 
Pena, W. Perez, M. Chen-Mok, E. Jolles and J. B. Dale 
(2010). ”Prevalence of rheumatic heart disease in chil-
dren and young adults in Nicaragua.” Am J Cardiol 
105(12): 1809-1814.

74.  Palma Guzman T., Rivera T. y Morales W (1996) Do-
mestic vectors of Chagas´ diseases in three rural commu-
nities of Nicaragua Rev.Inst. Med. Trop. Sao Paulo 
38(2):133-140

75.  Paniagua M, Espinoza F, Ringman M, Reizenstein E, 
Svennerholm AM, Hallander H. “Analysis of incidence of 
infection with Enterotoxigenic Escherichia coli in a pro-
spective cohort study of infant diarrhea in Nicaragua.” 
Journal of Clinical Microbiology. l997; 35:1404-1410.

76.  Partanen T, Chaves J, Wesseling C, Chaverri F, Monge 
P, Ruepert C, Aragon A, Kogevinas M, Hogstedt C, 
Kauppinen T.Workplace carcinogen and pesticide expo-
sures in Costa Rica. Int J Occup Environ Health. 
2003;9:104-11.

77.  Partanen T, Hogstedt C, Ahasan R, Aragon A, Arroyave 
M, Jeyaratnam J, Kurppa K, Loewenson R, Lundberg I, 
Ngowi V, Mbakaya C, Stayner L, Steenland K, Weider-
pass E, Wesseling C. Collaboration between developing 
and developed countries and between developing coun-
tries in occupational health research and surveillance. 
Scand J Work Environ Health 1999;25:296-300.

78. Peña R, Liljestrand J, Zelaya E, Persson LÅ. Fertility 
and infant mortality trends in Nicaragua 1964-1993. 
The role of women’s education. J Epidemiol Community 
Health 1999;53:132-7.

79. Peña R, Perez W, Meléndez M, Källestål C. The Nicara-
guan Health and Demographic Surveillance Site, 
HDSS-León: A platform for Public Health research. 
Scand J Public Health 2008; 36:318-25.

80. Peña R, Quintanilla M, Navarro K, Martínez J, Castillo 
V, Perez W, Kallestal C. From “Among friends to Among 
mothers”. Baseline research adjusts a health promoting in-
tervention. Am J Health Promot. 2007 Mar-
Apr;21(4):278-83.

81.  Peña R, Quintanilla M, Navarro K, Martínez J, Castillo 
V, Kallestal C. Evaluating a peer intervention strategy 
for the promotion of sexual health related knowledge and 



178

ANNEX L

skills in 10-14 year old girls. Findings from the ‘Entre 
Amigas’ project in Nicaragua. American Journal of 
Health Promotion 2008, 22(4):275-81.

82. Peña R, Wall S, Persson LÅ. The effect of poverty, social 
inequity, and maternal education on infant mortality in 
Nicaragua 1988-1993. Am J Public Health 2000;90:64-9.

83. Penayo U, Kullgren G and Jacobsson L. Seminarios cen-
troamericanos para psiquiatras jóvenes (Spanish) Acta 
Psiquiatra y Psicologica de America Latina 1994;40:249-
252 

84. Quintero C, Bodin L, Andersson K. Reference spiromet-
ric values in healthy Nicaraguan male workers. Am J Ind 
Med 1996;29:41-8. 

85. Quintero C, Larios L, Andersson K. (1996) Comparison 
of Two Questionnaires on Respiratory Symptoms in a 
Nicaraguan Population: Value in Diagnosis of Chronic 
Bronchitis. Int J Occup Environ Health 1996;2:88-94. 

86. Ralamboson D, Le Bras J, Coulanges P, Deloron P, Dulat 
C, Ramahatra R, Morales W (1982) [Preliminary study of 
the prevalence of malaria infestation in the Province of 
Tamatave]  Arch Inst Pasteur Madagascar. 1982;50(1):9-
14. French.

87.  Ratnayake S, Weintraub A, Medina EC.  Structural 
studies of the c 090 O-antigen polysaccharide.  Carbohy-
dr Res 1994, 263:209-215.

88. Reyes D, Vilchez S, Paniagua M, Colque P, Weintraub A, 
Möllby R, Kühn I. (2009) Diversity of intestinal Escheri-
chia coli populations in Nicaraguan children with and 
without diarrhoea. J Med Microbiol. 2009 Dec;58(Pt 
12):1593-600 

89. Rivera T. Palma G. R. y Morales W. (1995)  Seroepide-
miological and Clinical study of Chagas´ disease in Nica-
ragua. Rec. Inst. Med. Trop. Sao Paulo 37(3): 207-

90.  Rodriguez T Younglove L, Lu Ch, Funez A, Weppner S, 
Barr DB, Fenske R. (2006) Biological monitoring of pesti-
cide exposure among applicators and their children in 
Nicaragua  Int J Occup Environ Health 2006;12:312-20

91.  Salazar, M., E. Valladares, A. Ohman and U. Hogberg 
(2009). ”Ending Intimate Partner Violence after preg-
nancy: Findings from a community-based longitudinal 
study in Nicaragua.” BMC Public Health 9(1): 1-8.

92. S. Zindrau, P. Hagblom, B. Leiva, Téllez A, JM Cabrera, 
A. Matute and E. Linder. (2000) Antibodies against Enta-
moeba histolytica hemolisin HLY4 in sera from patients 
with invasive amebiasis. Archives of Medical Research. 

93. Souza, J. P., J. G. Cecatti, A. Faundes, S. S. Morais, J. 
Villar, G. Carroli, M. Gulmezoglu, D. Wojdyla, N. Za-



179

ANNEX L

valeta, A. Donner, A. Velazco, V. Bataglia, E. Valla-
dares, M. Kublickas and A. Acosta (2010). ”Maternal 
near miss and maternal death in the World Health Or-
ganization’s 2005 global survey on maternal and perina-
tal health.” Bull World Health Organ 88(2): 113-119.

94. Staaf M, Urbina F, Weintraub A, Widmalm G. Structur-
al elucidation of the O-antigenic polysaccharide from Es-
cherichia coli O21 and the enteroaggregative Escherichia 
coli strain 105. Eur J Biochem 1999. 266:241-245 

95. Staaf M, Urbina F, Weintraub A, Widmalm G. Structure 
elucidation of the O-antigenic polysaccharide from the 
enteroaggregative Escherichia coli strain 62D1. Eur J Bi-
ochem 1999, 262:56-62

96. Staaf M, Urbina F, Widmalm G. structural studies of of 
the enteroinvasive         escherichia coli (EIEC ) from the 
enterotoxigenic Escherichia coli ( ETEC ) O101. Carbohy-
dr Res 1996, 291 : 127-139

97.  Steiner, B. D., M. Carlough, G. Dent, R. Pena and D. R. 
Morgan (2010). ”International crises and global health 
electives: lessons for faculty and institutions.” Acad Med 
85(10): 1560-1563.

98. Sundbom E, Jacobsson L, Kullgren G and Penayo U. Per-
sonality and defenses: a cross-cultural study of psychiatric 
patients in Nicaragua and Sweden. Psychological Reports 
1998;83: 1331-1347.

99. Svanstrom L, Thorn A. Research development in Nica-
ragua. Scand J Soc Med 1988;16:233-4. 

100. Téllez A, L. Cortéz, A. Aust-Kettis, G. Huldt, J. Jonson 
and A. Loftenius. (1990) Antibodies against   Entamoeba 
histolytica antigens in sera from individuals with amoebia-
sis of different localization. Archives of Medical Research  
Vo. 21: ( Suppl 1): 63

101. Tellez A, Palm D, Weiland M, Aleman J, Winiecka-Krus-
nell J, Linder E, Svard S. Secretory antibodies against Gi-
ardia intestinalis in lactating Nicaraguan women.Parasite 
Immunol. 2005 May;27(5):163-9.

102. Téllez A, W. Morales, T. Rivera, E. Meyer, B. Leiva and E. 
Linder.  Prevalence of intestinal parasites in the human pop-
ulation of León, Nicaragua.  Acta Trópica 66,  119–125.

103. Téllez A.,  Cortez. L., Kettis A and  Huldt G. (1992)  
Amebiasis in Nicaragua: Class Specifi c Serum Antibody. 
Archives of Medical Research Vo. 23, No. 2, pp 261-264

104. Tercero F, Andersson R, Peña R, Svanström L. Can val-
id and prevention-oriented information on injury occur-
rence be obtained from existing data sources in develop-
ing countries? An example from Nicaragua. Int J 
Consum Product Safety 1998; 5: 99-105.



180

ANNEX L

105. Tercero F, Andersson R, Rocha J, Castro N, Svanström 
L. On the epidemiology of injury in developing coun-
tries: a one-year emergency room-based surveillance ex-
perience from León, Nicaragua. Int J Consum Product 
Safety 1999; 6(1): 33-42.

106. Tercero F, Andersson R. Measuring transport injuries in 
a developing country: an application of the capture-re-
capture method. Acc Anal Prev 2004; 36(1): 13-20.

107. Tercero F, Andersson R, Peña R, Rocha J, Castro N. 
The epidemiology of moderate and severe injuries in a 
Nicaraguan community: a household-based survey. Pub-
lic Health. 2006 Feb;120(2):106-14. 

108. Urbina F, Landersjö C, Weintraub A, Widmalm 
G.Structural analysis of the O-antigen polysaccharide 
from the enteroaggregative Escherichia coli 180/C3. 

109. Urbina F, Nordmark EL, Yang Z, Weintraub A, Scheutz 
F, Widmalm G. Structural elucidation of the O-antigenic 
polysaccharide from the enteroaggregative Escherichia 
coli strain 180/C3 and its immunochemical relationship 
with E. coli O5 and O65. Carbohydr Res. 2005 Mar 
21;340(4):645

110. Urbina F, Nordmark EL, Yang Z, Weintraub A, Scheutz 
F, Widmalm G. Structural elucidation of the O-antigenic 
polysaccharide from the enteroaggregative Escherichia 
coli strain 180/C3 and its immunochemical relationship 
with E. coli O5 and O65. Carbohydr Res. 2005 Mar 
21;340(4):645

111. Valladares E, Ellsberg M, Peña P, Högberg U, Persson 
LÅ. Physical partner abuse during pregnancy: a risk fac-
tor for low birth weight in Nicaragua. Obstet Gynecol 
2002;100:700-5.

112. Valladares E, Peña R, Persson LÅ, Högberg U. Violence 
against pregnant women: prevalence and characteristics. 
A population-based study in Nicaragua.  BJOG 
2005;112:1243-8. 

113. Valladares E, Peña R, Ellsberg M, Persson LA, Högberg 
U. Neuroendocrine response to violence during pregnan-
cy--impact on duration of pregnancy and fetal growth. 
Acta Obstet Gynecol Scand. 2009;88(7):818-23.

114. Vilchez S, Lundborg M, Urbina F, Weintraub A, Wid-
malm G.  (2009) Structural studies of the O-antigenic 
polysaccharides from the enteroaggregative Escherichia 
coli strain 94/D4 and the international type strain Es-
cherichia coli O82. Carbohydr Res. 2009 Dec 
14;344(18):2528-32. Epub 2009 Oct 

115. Vilchez S, Reyes D, Paniagua M, Bucardo F, Möllby R, 
Weintraub A.J  (2009) Prevalence of diarrhoeagenic Es-



181

ANNEX L

cherichia coli in children from León, Nicaragua. Med 
Microbiol. 2009 May;58(Pt 5):630-7

116. Villar J, Valladares E, Wojdyla D,  Zavaleta N,  et al. Ce-
sarean Delivery Rates and Pregnancy Outcomes: the 
2005 WHO Global Survey on Maternal and Perinatal 
Health in Latin America. Lancet 2006. Jun 3; 367 (9525) 
1819 – 29

117. Wesseling C, Aragon A, Castillo L, Corriols M, Chaverri 
F, de la Cruz E, Keifer M, Monge P, Partanen TJ, Ruep-
ert C, van Wendel de Joode B. Hazardous pesticides in 
Central America. Int J Occup Environ Health. 
2001;7:287-94.

118. Wesseling C, Aragon A, Morgado H, Elgtrand K, Hogst-
edt C, Partanen T. Occupational health in Central 
America. Int J Occup Environ Health. 2002;8:125-36. 

119. Wesseling C, Corriols M, Bravo V. Acute pesticide poi-
soning and pesticide registration in Central America. 
Toxicol Appl Pharmacol. 2005; Suppl:697-705. 

120. Zelaya E, Marín FM, García J, Berglund S, Liljestrand J, 
Persson LÅ. Gender and social differences in adolescent 
sexuality and reproduction in Nicaragua. J Adolesc 
Health 1997;21:39-46.

121. Zelaya E, Peña R, García J, Berglund S, Liljestrand J, 
Persson LÅ. Contraceptive patterns among women and 
men in León, Nicaragua. Contraception 1996;54:359-65.

122. Zindrau S, Hagblom P, Leiva B, Téllez A, JM Cabrera, 
A. Matute and E. Linder. Antibodies against Entamoeba 
histolytica hemolisin HLY4 in sera from patients with in-
vasive amebiasis. Archives of Medical Research. 2000.

Doctoral theses

1.  Amaya Mayorga Erick José. Antibiotic resistance in 
gram-negative bacteria affecting children from León, 
Nicaragua. PhD thesis. Karolinska Institutet, 2010.

2.  Aragón A, Dermal exposure to pesticide. A quantitative 
and qualitative approach. Ph D Thesis, Karolinska Insti-
tutet, 2005.

3.  Blanco Romero L. Dermal exposure determinants: A 
pesticide exposure assessment approach for developing 
countries, Ph D Thesis, Karolinska Institutet, 2008.

4.  Bucardo-Rivera Filemón. Pediatric rotavirus and nor-
ovisrus diarrhea in Nicaragua. PhD thesis. Karolinska 
Institutet, 2008. 

5.  Cáceres M. Ecological aspects of antimicrobial suscepti-
bility of anaerobic bacteria in Nicaragua. Ph D Thesis, 
MTC, Karolinska Institutet, 1999.

6.  Caldera T. Mental health in Nicaragua: with special ref-
erence to psychological trauma and suicidal behaviour. 



182

ANNEX L

Ph D Thesis, Psychiatry, Umeå University, 2004.
7.  Corriols Molina Marianela. Acute pesticide poisonings 

in Nicaragua: Underreporting, incidence and determi-
nants. PhD thesis. Karolinska Institutet, 2009.

8.  Ellsberg ME. Candies in hell. Research and action on 
domestic violence against women in Nicaragua. Ph D 
Thesis, Dep Epidemiology and Public Health,Umeå Uni-
versity, 2000. 

9.  Espinoza, F. Rotavirus in pediatric gastroenteritis in Nic-
araguan children. Ph D Thesis, MTC, Karolinska Insti-
tutet, 2004.

10. Herrera Rodríguez A. Heaven can wait: studies on sui-
cidal behaviour among young people in Nicaragua. Ph D 
Thesis, Psychiatry, Umeå University, 2006

11.  Leiva Torres Byron. Amoebiasis: Diagnosis and preva-
lence in León, Nicaragua. PhD thesis. Karolinska Insti-
tutet, 2009.

12. Miranda J. Neurotoxicity after poisoning with organo-
phoshpate pesticide in Nicaragua. Ph D Thesis, Dep 
Public Health Science, Karolinska Institutet 2003.

13. Peña R. Infant mortality in transitional Nicaragua. Ph D 
Thesis, Dep Epidemiology and Public Health, Umeå 
University, 1999.

14.  Reyes Navarrete Daniel. Eschereichia coli fl ora and diar-
rhea in Nicaraguan children. PhD thesis. Karolinska In-
stitutet, 2010.

15. Téllez A. Giardiasis in Leon, Nicaragua: Prevalence and 
protection. Ph D Thesis, MTC, Karolinska Institutet, 
2004.

16. Tercero F. Measuring injury magnitude and patterns in a 
low-income country: Experiences from Nicaragua. Ph D 
Thesis, Karolinska Institutet, 2007.

17.  Valladares E. Partner violence during pregnancy in Nic-
aragua: psychosocial factors and child outcome. Ph D 
Thesis, Dep Epidemiology and Public Health, Umeå 
University, 2005. 

18. Vilchez Rugama Bayardo Samuel. Molecular and phe-
notypic characterization of diarrhoeagenic Escherichia 
coli from Nicaraguan children. PhD thesis. Karolinska 
Institutet, 2009.

19. Zelaya Blandón E. Adolescent pregnancies in Nicaragua. 
The importance of education. Ph D Thesis, Dep Epide-
miology and Public Health, Umeå University, 1999. 

Compiled by Ulf Hogberg and Edmundo Torres, 
Last update: March 2011





SWEDISH INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 

Address: SE-105 25 Stockholm, Sweden.
Visiting address: Valhallavägen 199.
Phone: +46 (0)8-698 50 00.  Fax: +46 (0)8-20 88 64.
www.sida.se  sida@sida.se

Sida works according to directives of the Swedish Parliament and Government 
to reduce poverty in the world, a task that requires cooperation and persistence.  
Through development cooperation, Sweden assists countries in Africa, Asia, 
Europe and Latin America. Each country is responsible for its own development. 
Sida provides resources and develops knowledge, skills and expertise. 
This increases the world’s prosperity.

The Evaluation covers the research cooperation between Sweden and Nicaragua during  
the period 1981 to 2011. It provides a historical background including the methodological 
development of the cooperation itself as well as policy changes and different funding 
modalities. It comments on challenges, strengths and weaknesses internal to the 
institutions themselves and to external conditions influencing the cooperation.

The evaluation focuses on research capacity building at six public institutions In Nicaragua 
and the results (output, outcome and impact) with respect to 1) research capacity and 
production of scientific results, 2) institutional capacity – (infrastructure, management)  
and 3) the impact of building institutional research capacity in Nicaraguan society,. 

The evaluation also reviews the efforts to ensure sustainability of human and financial 
resources.

Report Evaluation of 30 Years of Research Cooperation between
Sweden and Nicaragua global




