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PREFACE 
 
The International Science Programme, ISP, has been in existence for more than 40 
years. It started as a fellowship programme to make it possible for physicists from 
mainly developing countries to come to Uppsala for research work. During this period 
of time the programme has gradually developed into a national programme, 
systematically trying to assist developing countries to build up viable research capacity 
within broad fields of chemistry, mathematics and physics. The support is long-term and 
concentrated to build research groups and to support networks. Assistance can be given 
to strengthen the local scientific environment both with respect to experimental facilities 
and a development of the human capital. Groups supported are in liaison with more 
advanced research groups both in the North and in the South. 
 
Unfortunately, the difference in scientific output between the developed and the 
developing countries is currently increasing, not decreasing. Science is a very important 
component in a developmental process, but many developing countries do not yet have 
the possibility to fully make use of this force. Furthermore, a number of growing 
problems will undoubtedly require science for their alleviation or solution. These are 
problems with overpopulation in mega-cities, global environmental problems, global 
warming, uneven availability of many natural resources including water, as well as 
health issues and epidemics connected with increasing temperatures and population 
concentration patterns. This list can be extended to a distressing length. Energy 
resources have always been critical in the Third World. Here new energy technologies 
may offer some relief. Positive changes may also be facilitated by affordable 
information and communication technology. 
  
Only joint efforts ─ embracing industrialized and developing countries alike − can make 
the many-fold problems and challenges ahead of us less daunting and ensure that human 
beings can lead their lives with dignity. Every country must contribute. Science is an 
essential instrument for mobilizing the necessary human resources. However, in order to 
make an efficient use of science, there is a need for a scientific base. Unfortunately this 
base is missing in many developing countries, and the support to the basic sciences 
biology, chemistry, mathematics and physics has been very much neglected. This is also 
true for the geosciences. The International Science Programme strives to accomplish a 
change for the better now, and is ready to continue to do so for years to come. 
 
This document presents the strategic plan for the five years period 2003-2007. 
 
Uppsala September 2003. 
 
 
 
 
Bo Sundqvist 
Vice-Chancellor Uppsala University and Chairman ISP board. 
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EXECUTIVE SUMMARY  
 
International Science Programme - for building research capacity in basic sciences in 
developing countries 
The International Science Programme, ISP, has since it’s beginning in 1961 assisted 
developing countries to enhance their capability to perform research within the basic 
sciences. It has developed from a more or less pure fellowship programme into a 
programme that today concentrates on long-term support with most ingredients needed 
to build viable research teams, such as equipment and spares, consumables and 
literature, conferences, fellowships for research work and training including MSc and 
PhD sandwich programmes and exchange visits to and from collaborating groups. ISP 
also supports various forms of regional co-operation. The present type of support will 
continue to be the basis for ISP activities, with focus on “least developed” countries. 
 
ISP - university based 
ISP is a special unit within the Faculty of Science and Technology at Uppsala 
University. Being university based gives ISP recognition among foreign universities and 
forms a base for collegial co-operation. The supported groups collaborate with advanced 
groups abroad. In order to match the research interests of the supported groups, 
collaborating research groups are drawn from universities all over Sweden and also a 
few from other European countries, as well as from the regions.  
 
Support to basic sciences in developing countries  -  a necessity 
The ISP is convinced that any form of development is strongly linked to the access to 
highly educated people, and the basic sciences are needed to give a firm basis for 
technology driven development. However, the basic sciences are very weak in many 
developing countries. For example, in most Sub-Saharan countries the density of PhD 
holders is 0.5-1 per million inhabitants within each of the basic sciences, and support to 
improve the situation is urgent.  
 
Today, the activities supported by ISP are in broad areas of physics, chemistry and 
mathematics (since 1961, 1970 and 2002 respectively). ISP will work for the inclusion 
of basic, university based biology and geosciences, which will facilitate 
multidisciplinary approaches to relevant problems, and to enter important new research 
areas such as nano-technology and bioinformatics. The ambition is to keep a high 
scientific quality, and therefore ISP has appointed qualified scientists at Uppsala in each 
area to run the activities. 
 
Long-term commitment to least developed countries 
It is a challenge, and takes time, to build a viable research team, and particularly so in a 
developing country. The ISP support is therefore long-term, at least one to two decades. 
ISP has an ambition to keep a direct communication with the groups to allow flexible 
and need-based support. These facts, and a limited budget, restrict the number of 
research groups and networks that can be supported within each area. Each year a few 
mature activities are phased out to give room for new activities. This policy will 
continue.  
 
ISP support is directed mainly towards the least developed countries, and ISP presently 
supports research groups in eighteen countries, eleven of which are in Africa South of 
the Sahara (with the exception of South Africa). The emphasis will continue to be in this 
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region, but support will continue also to poor countries in Asia and Latin America, and 
a few middle-income countries where science is very weak. 
 
A demand-driven support to activities of good scientific quality 
Focus is on the strengthening of the higher education sector, and thus main co-operation 
will continue to be with universities. The main part of applications are received from 
institutions invited to apply for support. Such applications are the result of thorough 
discussions with heads and scientists mainly at the departmental level at universities in 
countries approved by the ISP board. The projects/network activities should be 
proposed by the groups in the developing countries and be in line with 
departmental/institutional plans.   
 
However, ISP should take regional considerations and avoid that science in a region is 
becoming restricted to too much of the same. All projects must be of an acceptable 
international scientific standard, and MSc and PhD theses produced must result in 
publications in refereed journals. The long-term support will only be given provided 
there is a positive development of the group/network. Applications and performances 
are reviewed by ISP international reference groups and other external referees, who 
make recommendations to the ISP board for decision.    
 
Ownership, to plan and decide about activities and budget, is and should be with the 
supported groups/networks. ISP will continue to transfer administration and handling of 
funds as far as the local situations permit. ISP encourages supported groups/networks to 
seek other funding as well and to strive for long-term independence. 
 
Postgraduate education is an essential part of research activities 
The ISP support is often fundamental for starting local MSc and PhD programmes. 
Sandwich-type studies in collaboration with advanced groups are initially very 
important, but with increased research facilities and experience, the periods abroad can 
be shortened or eliminated. The number of students on MSc and PhD programmes are 
still low at the individual universities. This means that the foundation for advanced 
courses is very weak. To overcome this problem, ISP will assist in arranging such 
courses on a regional level. In that way a critical number of students can be reached. 
When regional human resources are not available for a certain course, ISP will invite a 
scientist from outside to give that course. Further, during the last years, the number of 
local fellowships for MSc and PhD studies has been reduced. ISP should actively work 
for a change. ISP should meanwhile be prepared to finance such fellowships within the 
project/network support. ISP will actively work for a more equal distribution between 
male and female scientists and research students.   
 
Regional co-operation has much potential 
ISP will continue to encourage and support regional co-operation. Networks could be 
one way to reach a critical mass in a region. Regional resource groups, joint MSc and 
PhD programmes and courses, and an efficient use of major equipment shared by many 
in a region, are only a few activities that could be further developed, and ISP is prepared 
to actively take part in such development. ISP also wants to explore the possibility to 
establish “triangular co-operation”; ISP supported group – Nordic country research 
group – more advanced regional research group.  
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Donor co-operation gives synergistic effects 
ISP is co-operating with organisations like IAEA, ICTP, IFS, TWAS and TWOWS. 
Their programmes and policies are complementary to ISP, and in some cases the co-
operation results in joint undertakings. These type of contacts should continue.  
 
ISP has also been involved in the organisation of a number of conferences/workshops in 
different parts of the world, discussing science policy and planning. It is envisaged that 
ISP will continue to take part in this type of events.  
 
ISP will also continue to administer Sida/SAREC bilateral projects on request by 
Sida/SAREC. ISP is interested in a further deepening of the co-operation with 
Sida/SAREC in order to increase co-ordination and synergy effects. 
 
Monitoring and evaluation 
Projects and networks are continuously assessed, through site visits and other contacts 
with ISP staff, reference group members, and collaborating scientists, and through 
annual reports. Statistics such as below are obtained, but ISP also intends to work out 
indicators to measure contributions to the development of the society in large. 
 
ISP outputs 
During the six years period 1997 – 2002, ISP supported 42 – 46 research teams, and 13 
– 16 networks in the chemical and physical sciences. The total ISP cost for this 
amounted to about 12 million USD. The activities of the supported research teams can 
to some degree be expressed in the following statistics for the above period:  

• 141  PhD theses 
• 452  MSc theses 
• 652  publications in refereed international journals 
• 398 publications in regional/local journals 
• 1440 conference contributions out of which about 50% were contributions to     

international conferences, and numerous exchange visits and workshops were 
arranged by the groups and the networks. 

 
Outside their regular research activities, several members of ISP supported groups are 
now contributing to the universities and their interaction with the outside society. Some 
of these individuals have become leaders and advisors in their countries and regions, as 
deans, ministers, heads of research institutes and organisations, among others. 

 
 
 
 
 
 
 
 
 
 
 



 8

 
 
 
 
 
 
 
 



 9

A. INTRODUCTION 
 
The International Science Programme, ISP, started in 1961. During the more than 40 
years of operation, ISP has developed from a more or less pure fellowship programme 
for physicists mainly from developing countries, into a programme which today 
concentrates on long-term support to developing countries to build research teams and 
to support networks in areas related to chemistry, mathematics and physics.  
 
According to the Ordinance from the National Swedish Board of Universities and 
Colleges (UHÄ-FS 1988:18), the International Science Programme (ISP) has the task to 
“initiate and support long-term collaboration in research of foremost Swedish 
institutions with institutions in the developing countries. The purpose herewith shall be 
to increase the research capacity of universities and research institutes in the Third 
World. ISP shall also encourage regional collaboration amongst countries of the Third 
World in their respective fields of the programme. In the task is also included support to 
strengthen the local research environments.”  
 
Most ISP funds are provided by Sida/SAREC. Since Sida/SAREC focuses on “least 
developed” countries, it is natural that also ISP concentrates on that category. These 
countries normally have a weak base for science and therefore ISP is mainly engaged in 
capacity building and the strengthening of the base for science. Most support is given to 
research groups at university institutions and to networks, and the support is 
concentrated on the basic sciences – biology, chemistry, mathematics and physics -
where at present, the three last categories can be supported. 
 
A limited budget and the long-term nature of the support restrict the number of 
countries with whom ISP can co-operate. Countries to be supported are determined by 
the ISP board. Today, ISP supports research groups in 18 countries out of which 11 are 
in Africa, 3 in Asia and 4 in Latin America.  
 
ISP is a special unit within the Faculty of Science and Technology at Uppsala 
University.  A brief presentation of the ISP history, organisation, current activities and 
some outputs are given in the appendix. 
 
B.  OBJECTIVES OF THE STRATEGY PLAN 
 
More than 40 years of operation is a long time and a number of changes in ISP 
programme and policy have occurred. This strategy plan is to clarify and point out the 
most important experiences learnt, and to make clear where ISP wants to put its efforts  
the coming years. In this way it is hoped that potential funding agencies and other 
organisations interested in support to science in developing countries will get a more 
transparent picture of the ISP programme and what the ISP wants to achieve. Selected 
parts may also give ideas and inspiration to other international organisations, where they 
can draw on ISP experiences to fit their objectives. 
 
ISP has a good platform to start from, and part of the objectives for the coming years 
will be to reinforce, enhance and build upon what has already been achieved in previous 
years. ISP will thus continue to concentrate on long-term support and to transfer 
ownership to the developing countries themselves. All co-operation is based on the 
needs as expressed by the developing countries. Thus ISP will continue to make use of 
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more or less the total capacity for research in the Nordic countries as well as making use 
of stronger research teams in the regions. ISP must also develop new initiatives to 
respond to the new challenges and opportunities facing the development of basic 
sciences in poor countries. This is a continuous process. 
 
Some of the initiatives expressed in the present strategy plan include: 

- continued focus on “low income” or “low human development” countries using 
Sida/SAREC funds. For other countries with a weak base for science, other 
funding agencies will be looked for 

- continued transfer of ownership, administration etc. to the developing countries 
as far as the local situations permit   

- efforts towards more even gender distributions 
- introduction of new programmes in biology and geosciences 
- possibilities to give support towards advanced courses on a regional level 
- introduction of local fellowships for MSc and PhD studies in close co-operation 

with the local universities 
- gradually being able to support more resource groups taking regional 

responsibilities 
- the possibility to assist with more costly equipment mainly to groups functioning 

as regional resource groups. 
 
C. THE STATE OF BASIC SCIENCES IN DEVELOPING   

COUNTRIES 
 
Developing countries as a group are very heterogeneous and represent many different 
cultures. Irrespective of whether they are grouped according to their economy, i.e. “low 
income” or “middle income” countries or according to the UNDP classification “low 
human development” or “medium human development” countries, ISP has since 1961 
been in co-operation with both categories. Today the ISP activities are concentrated on 
the first category, i.e. “low income” or “low human development” countries.  
 
In these countries, the base for science is very weak, and capacity building is most 
essential. Here, the basic sciences – biology, chemistry, mathematics and physics – play 
a central role. This has also been more and more observed during the last years. Thus 
donor organisations seem to have more willingness to assist today than a few years 
back, and the need to support these sciences is more and more noticed by the local 
governments. However, there is still a long way to go.  
 
The most difficult region is undoubtedly Africa South of the Sahara excluding South 
Africa. In chemistry, mathematics and physics, surveys made by ISP clearly show the 
difficult situation. Thus, as an example, in Eastern and Southern Africa there are not 
more than one to two PhD holders per two million inhabitants within each one of these 
disciplines. In biology that at first instance may look rather strong, the applied 
disciplines, i.e. medicine, animal production and crop sciences, cover more than 60% of 
the total production of scientific publications in refereed journals from universities, 
whereas fundamental activities like taxonomy, biodiversity and microbiology, only 
cover a small fraction of the publications. This makes the base for applied research 
narrow, affecting the sustainability of projects. Undoubtedly, the building up of 
domestic research work in applied fields of direct importance to these countries and 
controlled by them will be very difficult under such circumstances.   
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In Asia and Latin America the situation is better. However, also in these regions we do 
have countries where science is very weak. This is not only true for “low income 
countries” like Laos and Cambodia in Asia, where MSc and PhD programmes do not 
exist at the universities, but also for “upper middle income” countries like Peru and 
Ecuador in Latin America. It can be noted that the first PhD graduating in physics in 
Ecuador got his PhD in 1999 through a sandwich programme with ISP. The first PhD to 
graduate in physics from a Peruvian university got his degree on a sandwich programme 
with ISP in 1990. Since then five more people have graduated, all on sandwich 
programmes with ISP. 
 
A more detailed presentation of the status of basic sciences in Eastern and Southern 
Africa is given in the appendix. 
 
D. A STRATEGY FOR THE FIVE YEARS PERIOD 2003 – 2007 
 
1. GENERAL OBJECTIVES 
ISP will continue to support the building of research teams and networks in developing 
countries with a weak base for science. The focus will be on the ”BASIC SCIENCES” – 
Biology, Chemistry, Mathematics and Physics, where at present biology is not an ISP 
programme of its own. Priority will be given to “least developed countries”. As a 
consequence, most co-operation partners will be found within universities in these 
countries. The support will continue to be long-term (decades if necessary) and focused 
on the strengthening of the local scientific environment both with respect to 
experimental facilities and a development of the human capital. Groups supported will 
be in liaison with more advanced research teams both in the North (mainly in the Nordic 
countries) as well as in the South.  
 
ISP functions as a national programme making use not only of the research potential at 
Uppsala University. Instead, the identification of suitable co-operations partners for the 
group to be assisted is entirely based on the type of request for support and such 
partners could be located anywhere in Sweden and even outside. Thus ISP builds co-
operation with advanced research teams mainly in the Nordic countries, other European 
countries and with stronger research teams within respective regions. 
 
ISP will also continue to administer Sida/SAREC bilateral projects on request by 
Sida/SAREC. 
 
2. EXPERIENCES GAINED – MODE OF OPERATION 
ISP has been in operation for more than 40 years, developing from a pure fellowship 
programme into a programme supporting the building of research teams and networks. 
This development has been a more or less continuous process. Thus, already during the 
60’s, it emphasized the need to assist in building research teams and to provide 
opportunities for research at the parent institution. To have something to return to is 
very important in order to avoid brain drain.  It was also realized that when ISP was 
mentioning certain research fields as possible areas for co-operation, it would only 
result in applications within such fields. Hence ISP should not do this, but only respond 
to requests.  
 
The experiences gained over the years have resulted in a mode of operation that 
includes:  
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• Support to building research teams and to networks working within institutional 
frames. 

• No individual support, but recognition of the importance of key people to form 
research groups and the importance of good supervisors for the MSc and PhD 
programmes supported. 

• Long-term co-operation on projects proposed from the developing countries. 
• Detailed plans for each co-operation keeping in mind that research is dynamic 

and therefore one should allow for flexibility. 
• Performing continuous onsite monitoring and evaluation of the supported 

activities.  
• Working as much as possible on conditions specified by the developing 

countries. 
• Trying to achieve as good background information as possible, not only in 

individual countries but of whole regions.  
• Concentrating the support on strengthening of the local scientific environment 

through support of equipment, spares, consumables, periodicals, workshops, 
conferences, training, etc. 

• Support tailor-made to every individual project according to the proposals. 
• Training not only of scientists but also of technicians. 
• PhD training on a sandwich basis with exams given by parent university 

whenever possible. This is also the case when MSc programmes cannot be 
performed entirely at home. 

• Finding the most suitable co-operation partner as defined in the project 
proposed. In the North – South co-operation this means in the Nordic countries 
mainly and in the South – South co-operation within the regions. 

• Taking an active part in the scientific discussions in all phases of a project i.e. 
not only administering but participating. 

• Be responsible for administrative matters related to the project support, but at 
the same time, transferring as much of that responsibility as possible to the 
developing countries themselves. 

• Be responsible for social matters related to fellowships, especially what 
concerns the stay in Sweden.  

 
The ISP is thus a flexible organisation that can easily adapt to different conditions and 
environments, avoiding bureaucracy and working with scientists as directly as possible. 
The main part of the support goes to capacity building within the basic sciences, which 
means support to university based research teams. Being a university organisation 
confers many advantages on ISP, including recognition by developing country 
university leadership and being non political. Further, it has never been difficult to find 
suitable co-operation partners neither in the North nor in the South. 
 
3. SELECTION OF COUNTRIES 
As mentioned earlier, most ISP funds come from Sida/SAREC, and since Sida/SAREC 
focuses on “least developed countries” it is also natural that ISP continues to focus on 
that category. Countries in Africa South of the Sahara will be given a priority. In some 
cases however, “middle income” countries with a weak base for science can also be 
considered. Out of the 18 countries with research groups receiving direct support from 
ISP, 13 belong to the category “low income”. Of the remaining five, Colombia, 
Uruguay and Thailand are presently being phased out while the support to projects in 
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Ecuador and Peru will continue for some more years. The reason for this continuation is 
simply that science is very weak in these countries. For example, there is only one 
research group in physics in Ecuador, and this group is supported by ISP. In Peru there 
are three experimental research groups in physics, two of them supported by ISP. The 
only PhD programme in physics in Peru is conducted by one of these ISP groups.  
 
Since the ISP budget is limited and since long-term support to build up research teams 
is fundamental in the ISP programme, the number of countries must be limited. A 
further restriction in the selection of countries may be put by the fact that the official 
language of ISP is English. Country selection will continue to be made by the ISP 
board.  
 
ISP has been in operation for more than 40 years and a very rich network of contacts 
has been established also with countries outside the category “least developed”. This 
means that ISP is well suited to handle co-operation with such countries as well. One 
interesting aspect, which has been discussed for many years, is the possibility to 
establish “triangular co-operation”; ISP supported group – Nordic country research 
group – more advanced regional research group serving as a training resource in the 
region. Using only Sida/SAREC funds, ISP cannot at present support the linkage 
between Nordic country research groups and more advanced regional research teams, 
but only the linkages between the ISP supported groups and the Nordic country/regional 
groups. ISP will seek funding from elsewhere to establish such triangular co-operation. 
 
ISP is also prepared to assist other developing countries in research co-operation with 
Sweden. However, such activities will be limited in scale and must be financed either by 
these countries themselves or through special funds.  
 
4.  SCIENCE SUPPORTED 
General considerations 
In weak scientific environments ISP believes that the type of research conducted is 
secondary to more general criteria for supporting research. The most important matter is  
to provide the people needed to conduct applied research of direct importance to 
developing countries. This means training in scientific methods, scientific thinking and 
scientific approaches at the same time as a deeper knowledge is acquired. Without 
access to such people it will not be possible to meet the challenges formulated in the 
recent meeting “World Summit on Sustainable Development (WSSD)” in Johannesburg 
in August 2002.  This has also been noticed by NEPAD who among the objectives for a 
science and technology platform states : “To generate a critical mass of technology 
expertise in targeted areas that offer high growth potential, especially in biotechnology 
and natural sciences”. Thus:  
 

• It is a fact that, even if results of research from an individual country constitute 
only a minor part of the total output of the world, university research activity is 
of vital importance for delivering education at an acceptable level. This is 
obvious with respect to MSc and PhD programmes, but is equally important in 
the undergraduate education and degree projects at that level. 

 
• Research activity is needed to gain admission and access to research being 

pursued outside the country.  
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• Only a small part of the research carried out today is of any direct relevance to 
developing countries. This position can be changed only by the developing 
countries themselves, by them proposing, setting up, participating in and as 
much as possible, performing such research. Without recognized and competent 
local scientists, this is not possible. This in turn requires a certain level of 
domestic educational potential.   

 
• The possibility of using available results of scientific research or technological 

developmental work presupposes people with the knowledge to exploit this 
information. Transfer of knowledge and technology from abroad is not possible 
without people to find, understand, select and judge the information.  

 
The basic sciences – biology, chemistry, mathematics and physics  
ISP focuses on countries with a weak base for science. Without such a base, there is a 
limited possibility to meet the requirements specified in the above four points. At the 
same time, the basic sciences – biology, chemistry, mathematics and physics – have 
been neglected, and the situation for science is difficult in most developing countries. 
ISP will continue to concentrate on strengthening the basic sciences. At present funds 
are available to support chemistry, mathematics and physics, but up to now, not to 
support biology. As discussed above, ISP believes that university biology needs a 
special attention. Therefore, ISP will continue to apply for funds for the establishment 
of a programme also in biology, but concentrating on biology at universities and not 
within applied fields such as agriculture etc.  
 
Interdisciplinary and multidisciplinary research 
The focus on the basic sciences does not mean that ISP underestimates the importance 
of interdisciplinary and multidisciplinary research. However, as stated by the Swedish 
research council “Forskningsrådsnämnden, FRN” a few years ago: “there is no strong 
interdisciplinary research without strong disciplines”. Without a certain base for 
science, it is hardly possible to attempt to develop interdisciplinary and 
multidisciplinary research of more direct importance. 
 
Interdisciplinary research is already incorporated in the ISP activities. For example, 
projects with strong links to biology are included in the chemistry programme, and 
within mathematics there will definitely be projects supported where mathematics is 
applied within other sciences. Research to be supported could also include the important 
areas of for example post genomic research, bio-informatics and nano-technology, that 
are fields really cutting across disciplines. 
 
Applied sciences  
The building up of a base for science will thus continue to be a backbone in the ISP 
programme. However, this will not totally exclude applied sciences. ISP is well suited 
to support such activities, and to some extent this already happens. For example, 
geophysics projects can be found in the physics programme, IPPS. However, ISP should 
also like to expand the geosciences and not only support geophysics but also geology. 
The whole field of geosciences is of great importance to developing countries and just 
as for biology, university geosciences are still rather weak and must be strengthened. 
NEPAD points at the need to “expand geo-science research to enhance the exploition of 
mineral wealth of the African continent”. 
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Inclusion of other natural sciences 
An expansion of ISP, into not only biology but also geosciences, would mean that ISP 
could handle the whole sector of natural sciences. This would imply for example, that 
ISP would be more efficient in creating a base for research related to environmental 
aspects, to water management, and other important areas, which today can be found as 
minor components in supported projects. Thus ISP would be able to serve the 
developing countries even better and in the long run more easily be involved in building 
research activities of a multidisciplinary character and related to the fields referred to by 
UN as WEHAB i.e. water, energy, health, agriculture productivity as well as 
biodiversity and ecosystem management.  
 
Research topics 
ISP responds to requests for support and does not propose the areas to be supported. 
This policy will continue. Following the OECD definition, the activities could fall 
within any of the three categories “pure basic research”, “oriented basic research” or 
“applied research”, where today the last two categories dominate.  
 
The research topics must be scientifically of an interest and allow publications in 
internationally refereed journals. Not only topics believed to be of a direct importance to 
developing countries can be supported, but support can also be given to more basic 
activities contributing to an increased knowledge base and thus to an increase in the 
local scientific capacity. 
 
5. SELECTION OF GROUPS TO BE SUPPORTED 
Capacity building implies a focus on the strengthening of the higher education sector, 
and thus co-operation with universities. It is also at universities where most ISP projects 
and networks are located, and this will continue to be the case for the foreseeable future.  
 
ISP has co-operated with developing countries for more than 40 years and this has 
resulted in a very large network of contacts and a relatively good understanding of the 
situation for science in these countries and of the requirements needed to build science.  
 
The ISP experiences range from projects starting from scratch with no (or very little) 
local infrastructure to projects where such local capacity has existed but where lack of 
support has been the main difficulty. The support is given within an institutional frame, 
and the research projects/networks must be proposed by the groups in the developing 
countries and be in line with departmental/institutional plans. This is crucial, since the 
building up of science in a weak scientific environment must have an institutional 
backing, even if that backing is weak in economic terms. Further, the economic and 
manpower situations in the developing countries are such that only a limited number of 
research activities will be possible. Thus the planning for science is important, not only 
within individual countries but for whole regions as such. ISP should take regional 
considerations and avoid that science in a region is becoming too much the same. There 
must be a concentration of efforts to reach critical masses of the research teams at the 
same time as experienced groups take regional responsibilities. Resource groups based 
in many countries and representing different research fields would imply a certain 
diversity at least for the region. 
ISP does not support individuals, but one must be aware of the importance of good 
group leaders. They must have high scientific capabilities, get people to work together 
in groups, and be able to work in environments with weak infrastructure, but possibly 
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with an enormous bureaucracy. It is not the business of ISP to recruit such people. 
However, together with our requirements of high scientific qualities and overall realistic 
project proposals, the existence of good groups leaders is one of the most important 
criteria to be fulfilled if ISP support is to be approved.  
 
The ISP has no capacity to handle a great number of applications for support. Today 
projects are approved for a period of three years at a time, and the long-term component 
in the support makes the turnover of projects slow. Projects at institutions where ISP is 
already involved may be invited to apply for support after discussions with heads and 
scientists mainly at the departmental level. Normally ISP has been in co-operation with 
the institution for many years and is well known, which implies that such discussions 
may have been going on for some time with more or less all staff members involved. 
This procedure should continue.  
 
New projects and new countries can also be accepted in other ways. ISP is well known 
outside the category of institutions mentioned above, and ISP staff frequently visit and 
meet scientists from many other developing countries and institutions. Also, Swedish  
scientists, as well as scientists and institutions  from developing countries who have not 
been in contact with ISP before, contact ISP. ISP tries to follow up such contacts. This 
could result in new projects and even new countries to be considered, after discussions 
in ISP reference groups and the ISP board.  
 
In order to spread information about ISP as widely as possible, information about the 
ISP programme should also be available at relevant institutions in countries approved by 
the ISP board. 
 
In view of the need for long-term support, the number of projects will be limited. This is 
also a must, in order to avoid unnecessary bureaucracy and to focus on as direct 
communications as possible, while keeping a high scientific quality. 
   
Applications for support will continue to be evaluated by ISP reference groups, who 
recommend decisions to be taken by the ISP board. When needs arise, other referees are 
used as well. Reference group members and especially the representatives from the 
developing countries will make on site visits for evaluation of both projects and 
applications. All projects must be of an acceptable international scientific standard, and 
MSc and PhD theses produced must result in publications in refereed journals. 
 
6. PROJECT AND NETWORK SUPPORT 
The ISP will continue to give long-term support (a few decades if necessary) to projects 
and networks within fields proposed by the institutions/groups in the respective country. 
The support will be tailor-made to each individual activity. Included could be: 
 

• Support with equipment, spare parts, consumables, etc. 
• Support with scientific literature and periodicals. 
• Fellowships to scientists, students and technicians for research work and 

training. The fellowship period is in most cases 3-10 months, and only in 
exceptional cases will a fellowship period exceed one year at a time. 

• MSc and PhD programmes of sandwich type, with the degrees given by the 
parent university whenever possible.  

• Support to participate in and/or organise conferences and workshops. 
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• Support to visits by co-operating scientists from the North. 
• Support to regional co-operation and exchange of scientists and technicians. 
 

The long-term support is only given provided there is a positive development of the 
group/network and provided the ISP funds are well used. With the development of a 
group/network the need for ISP support will be reduced and eventually it will be 
possible for ISP to phase out the project from a regular support. If the group has 
qualified to be an ISP resource group a continued support could be given in order to 
make it possible for the group to be able to function in that capacity. In other cases, ISP 
may continue to give minor support when urgent needs arise. ISP will thus not terminate 
the contact with the group/network but not support on a regular basis and only on a very 
minor scale. 
  
7.  SUPPORT TO NETWORKS AND REGIONAL CO-OPERATION 
In weak scientific environments only a very limited number of research activities are 
possible. In such cases, regional considerations and co-operation could be essential in 
order to achieve critical masses and at the same time get a spread in the number of 
research areas available. One or a few research teams in one or a few countries take a 
responsibility for a certain research field and act as regional resource groups. ISP will 
continue to encourage and support such co-operation. The establishment of regional 
resource groups, joint MSc and PhD programmes and courses, and an efficient use of 
major equipment shared by many in a region, are only a few activities that could be 
further developed. The support to networks is also very important. In that way critical 
masses could be obtained at least on the regional basis. Further, they collaborate on 
common problems and share knowledge and resources in different ways, like joint 
courses, the organisation of conferences and workshops and in sharing costly and 
essential equipment. It is envisaged that ISP will be more and more involved in such 
activities.  
 
8.  TRAINING - MSc AND PhD PROGRAMMES 
Within the support given to projects and networks, training is provided not only to 
scientists and research students but also to technicians. In cases where MSc and PhD 
programmes cannot be entirely performed at home, they are of sandwich type, with the 
degree given by the parent university whenever possible. ISP encourages young 
students and a gender balance, and only in exceptional cases and for clearly defined 
reasons, senior staff members are participating in such programmes. For successful MSc 
and PhD programmes leading to graduation within reasonable time, the planning is very 
important. The role of the local and the external supervisors respectively must be very 
clear, and the limitations for research work at the parent institution must be understood 
from the beginning. It is important that ISP carefully follows these programmes and is 
prepared to do necessary changes and inputs when needs arise.     
 
During the last years, the number of locally financed fellowships for MSc and PhD 
studies has been reduced. As a consequence, many groups have difficulties in recruiting 
MSc and PhD students despite the existence of good candidates. Financing fellowships 
for such studies ought to be taken care of locally. However, at present in many cases 
this does not happen, and ISP should actively work for a change. But, ISP should also, 
after an evaluation of each individual case, be prepared to finance such fellowships 
within the project/network support. The funding should be approved by respective 
department/university.  



 18

Lack of advanced courses within the MSc and PhD programmes is a problem. In view 
of the low number of students it is not meaningful to give such courses at every 
university. However, through regional co-operation the minimum number of students 
required may be reached. Thus, ISP should be prepared to finance such courses in 
connection with support given to resource groups and/or networks with the capacity to 
be responsible for MSc and PhD programmes. If requested to do so, ISP should also be 
prepared to take part actively in the design of such programmes and if necessary also 
assist by sending lecturers to give courses in topics where there is no regional resource 
person available. 
 
9.  IMPACT ON THE LOCAL SOCIETY. 
The ISP support is mainly geared towards capacity building and the building up of 
viable research activities and MSc and PhD programmes at departments within faculty 
of sciences. It has been stated many times that without such a scientific base, it is not 
possible to control and conduct research activities aiming to solve matters of a direct 
importance for a sustainable society. The ISP supported activities are very important 
components in that respect. 
 
However, at the same time as this must be the main activity of the ISP supported 
groups, there should also be the room to interact with other activities in the society. 
Examples of such activities are improving teaching methods and teachers knowledge at 
primary and secondary schools, transferring basic knowledge to the society in for 
example photovoltaics, participating in measurement campaigns to control environ-
mental problems, chemical hazards, food stuff, etc. These are activities normally not 
supported directly by ISP, but “spin-off” work of great importance in order to be 
recognized as “useful to the society”. Examples of such activities also performed by ISP 
supported groups are given in the appendix.  
 
10. Sida/SAREC FACULTY SUPPORT 
ISP has, for many years, administered a number of Sida/SAREC bilateral supported 
projects in line with the ISP activities. Examples are the Asmara project, the ICT 
support to Makerere University and the support to Faculty of Science, University of Dar 
es Salaam. ISP is willing to continue such activities. It should be noted that the 
Sida/SAREC faculty support could be compared to the Swedish universities’ faculty 
support for research. This makes the Sida/SAREC faculty support and the ISP support 
complementary to each other. ISP is interested to further deepen the co-operation with 
Sida/SAREC in order to achieve better co-ordination and synergy effects. 
 
During 2002, Sida/SAREC initiated an evaluation “Assessment of Sida’s Support to the 
Basic Sciences in a National Context”. The evaluation was concentrated to the Faculty 
of Sciences at University of Dar es Salaam, Tanzania and Makerere University, Uganda. 
The aim was to come up with recommendations to these faculties not only with respect 
to more efficient co-operation them in between, but also, with respect to co-operation 
with the Sida/SAREC supported organisations ICTP, ISP, TWAS and TWOWS. It is 
noted that the ISP programme and activities already include most of the 
recommendations given. The conclusion is that ISP is well suited for the kind of co-
operation proposed. Thus, ISP is prepared and interested to participate in this type of 
“new” activity, provided additional funds are made available to the faculties. 
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11.  OWNERSHIP 
Project planning, budgeting and administration are the responsibilities of the supported 
groups/networks. Collaborating groups and also ISP act as discussion partners. Only 
exceptionally ISP has to suggest modifications in the budget to follow ISP and 
Sida/SAREC intentions. Students for participating in sandwich training programmes are 
selected by the supported groups and the home departments, but the collaborators and 
ISP approve the student’s suitability. It is very seldom that a proposed candidate must 
be rejected. If that happens, the reason is mostly the performance, which is not good 
enough. The procedures around selection and purchase of equipment and consumables 
are increasingly handled by the supported groups. Still it is difficult for some countries 
to manage the actual ordering and payment due to both local bureaucracy and 
companies’ hesitation to deal directly with developing countries, and then ISP assists. 
ISP will continue to transfer responsibilities whenever the local infrastructure allows.  
 
Transfer of knowledge on how to design, outline and conduct research is not a special 
part of ISP activities today. Rather, it is through the experience gained by applications 
and activity reports to ISP, the regular contacts with ISP staff, research group members 
and other university staff, that impressions and ideas can be transferred to the parent 
university to be introduced if relevant.  
 
12. GENDER 
ISP will actively work for a more equal distribution between male and female scientists.  
It is important that the gender distribution is improved upon, not only with respect to the 
undergraduate education, but also what concerns scientists and research groups. In 
physics and mathematics this implies that the groups are encouraged to give priority to 
female MSc and PhD students while in parts of chemistry priority to males.  
 
13.  SCIENCE POLICY ISSUES AND SCIENCE PLANNING 
ISP has a long experience to assist in building science in developing countries. ISP has 
also been involved in the organisation of a number of conferences/workshops in 
different parts of the world, discussing science policy and planning. In some cases ISP 
has also been the main organizer. It is envisaged that ISP will continue to initiate and to 
take part in this type of event - in many cases in co-operation with other organisations 
like TWAS and ICTP.  
 
Regional co-operation could be an efficient way to enhance the strengthening of science 
in many parts of the world. Africa South of the Sahara is one such region. The 
establishment of regional resource groups, joint MSc and PhD programmes and courses 
and an efficient use of main equipment shared by many in a region are only a few 
activities that could be further developed. On a bigger scale however, this requires 
planning and mutual understanding involving the respective governments - maybe 
through research councils and relevant ministries - and the universities. Such initiatives 
are starting to appear, and ISP should carefully monitor this development and also take 
part in such activities if invited. One example along this line is the newly started ISP 
support to mathematics in Kenya, Tanzania and Uganda. This has been initiated as a 
joint project between University of Nairobi, University of Dar es Salaam and Makerere 
University,  setting up joint research projects and MSc and PhD programmes.  
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14.  INTERNET 
Today, many developing countries already have a well functioning ICT infrastructure 
and others are in a rapid development phase. At the same time as this opens up a 
number of possibilities, there is also a risk that ICT will contribute to a more rapid 
widening of the scientific gap. ISP should open up a dialogue with its co-operation 
partners to get a better understanding of how ISP can contribute to a positive 
development. One important matter is how to get science in the Third World more 
visible at the same time as keeping a high quality both of the science reported and how 
it is presented. Other important issues are how to get wider access to information on the 
WEB and how to use internet to improve in course work etc. 
 
15.  CO-OPERATION WITH OTHER ORGANISATIONS 
Over the years, ISP has had co-operation with many other organisations and institutions. 
The programmes and policies of these organisations are in most cases complementary to 
each other. Thus the ISP support is entirely directed towards research groups at 
departments and networks with the support “tailor-made” to each project. Other 
organisations like IFS, ICTP, TWAS and TWOWS have their activities directed mainly 
towards individual scientists. They also support conferences and workshops. In the 
ICTP programme is also included support to networks and affiliated centres. The 
contacts have been useful and in some cases resulted in joint undertakings. This type of 
contact should continue. With regard to gender, an intensified contact with TWOWS 
could be very helpful. In the case of mathematics, it is quite clear that there must be a 
close interaction with especially ICTP, which has supported mathematics, above all in 
West Africa, for many years.  
 
The organisations mentioned above are also interesting as strategic partners what 
concerns fund raising and in policy making and lobbying in order to strengthen science 
in developing countries. 
  
IAEA is another actor, with big programmes towards strengthening of science in 
developing countries. It is quite clear that an increased interaction between IAEA and 
ISP with respect to countries of a common interest and within fields related to the 
respective mandates could be very productive.  
 
ISP should also be in contact with other organisations and societies with an interest in 
science in developing countries, like science societies and unions within the ICSU 
family for example. 
 
It should be noted, that the proposed new programmes in biology and geosciences will 
not be in competition with any of the programmes mentioned above, but will be 
complementary. 
 
16. LOCAL SUPPORT AND OTHER FUNDING 
Lack of local support is mostly a very great obstacle for the development of science. At 
the same time local support is a prerequisite if one should talk about sustainability. The 
possibilities for such support differ substantially between countries in a region and also 
between the regions. Thus Latin America and Asia are generally far better off than 
Africa.  
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A recent survey of the ISP supported groups clearly shows, that phasing out projects in 
Latin America and in Asia is much more realistic than for Africa. In Latin America and 
Asia the answers indicate that the groups would experience some difficulties but most 
of them would survive, while in Africa the answers point out that the groups would 
probably have to stop the activities after a relatively short time. 
  
ISP has always asked for some local support of the projects. This should continue. In 
some cases it ought to be possible to ask for a matching of the funds, while in other 
cases the local support may consist of only the covering of salaries and costs for 
electricity, etc.  
 
ISP also actively assists the groups to obtain funds from other sources. The dependence 
on ISP support should be as low as possible. In 2002, ISP supported groups had an 
additional funding of USD 929,000 with USD 269,000 (about 97% from local sources) 
to projects in Asia, USD 289,000 (about 34% from local sources) to projects in Africa 
and USD 370,000 (about 65% from local sources) to projects in Latin America. At the 
same time the ISP support to the 43 projects and 16 networks amounted to about USD 2 
Million, with about USD 1.2 Million to Africa, about USD 460,000 to Asia and USD 
385,000 to Latin America. Thus projects/networks in Africa were supported to about 
80% with grants from ISP, while the corresponding figure for Asia was about 63% and 
for Latin America about 51% 
 
17. MONITORING AND EVALUATION 
A continuous monitoring and evaluation of the performance of projects and networks is 
most important. Today, this is done by on-site visits of ISP staff, ISP reference group 
members and co-operating scientists, through yearly activity reports and through the ISP 
reference group meetings. This should continue. 
 
In order to further strengthen this activity it is proposed that ISP works out indicators to 
measure not only outputs in the form of produced MSc and PhD theses, publications 
and conference/workshop contributions, but also indicators to measure the development 
of a group in more general terms, its contribution to the quality of the higher education 
at the institution and its contribution to development of the society at large.  
 
18. ISP OUTPUTS  
There have been four main evaluations of the ISP activities (1977, 1986, 1993 and 
2000). All of them were positive and there were even recommendations to use ISP as a 
model for how a successful research co-operation between industrialized and 
developing countries could be organized. 
 
In fact, the ISP has had very few major failures. Most projects terminated during the 
years have been ended because they had managed to attract funding from other sources, 
local or others, making the ISP support marginal. Comments from leaders of these 
projects point out, that the ISP support in most cases have been crucial in order for the 
activities to grow in strength and reach the status they have. In many of these cases the 
contacts with ISP have been kept, even if there is no ISP support. However, as has been 
mentioned above, there is an interest from ISP to be able to support such projects with 
minor funds on an irregular basis if urgent needs arise. 
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During the six years period 1997 – 2002 there were 42 – 46 research teams, and 13 – 16 
networks supported within chemistry and physics. The supported research teams 
produced:  

• 141  PhD theses. 
• 452   MSc theses. 
• 652  publications in refereed international journals. 
• 398  publications in regional/local journals. 
• 1440 conference contributions out of which about 50% were contributions to     

international conferences. 
 
During the same period there were 347 training visits to Nordic Countries, 51 in the rest 
of Europe and 199 in the regions for periods of 1 – 10 months. It could be noted that the 
number of PhD’s produced during this period is about what Faculty of Science and 
Technology at Uppsala University produces per year. A comparison ISP supported 
groups should be proud of.  
 
ISP supports research activities in very weak scientific environments. When a project 
starts from scratch, i.e. there is a very limited or no research activity, maybe with one or 
two PhD’s but very often with only a MSc and even with only BSc’s, it is rather easy to 
see the impact of ISP support, especially when measured over a longer period of time. 
Out of the presently supported projects more than 50% are of that type, where after a 
few years of support one starts to see the embryo of MSc and PhD programmes 
resulting in theses produced at the parent university, publication rates start to increase, 
conferences and workshops are being organized and guest scientists are coming in from 
the region. After some time the groups even start to function as regional resource groups 
taking responsibilities for regional MSc and PhD activities, they start to attract both 
local and other funding from outside, they take a more active part in projects of a direct 
relevance to the society, and they become active in informing about science, etc. This 
may take 15 – 20 years in a weak scientific environment, but provided there is a long-
term support and provided the key people, i.e. the very competent group leaders are 
there, it is possible to achieve this. A few examples are presented in the appendix. For 
further information reference is given to project catalogues.    
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1. BRIEF HISTORY 
The International Science Programme, ISP, started in 1961. It was then known as the 
“International Seminar for Research and Education in Physics”. The programme was set 
up in response to the large number of requests for fellowships from students from the 
Third World for research work at Institute of Physics at Uppsala University.  It was 
supported by the “Central Committee for Swedish Technical Assistance”, the 
“International Atomic Energy Agency, IAEA” and the “United Nations Educational, 
Scientific and Cultural Organization, UNESCO”. In 1962, the “Swedish Agency for 
Technical Assistance, NIB” was created, and the Swedish funds came from that 
organisation. NIB was later replaced by the “Swedish International Development 
Authority, SIDA” in 1965.   
 
“The Seminar” was a fellowship programme making it possible for physicists from 
developing countries to come for research work in Sweden and mainly to Uppsala. 
People were invited for a 10 months period with some possibility for short extensions. 
Fifteen people participated in the activities during the first year 1961. In 1964, NIB 
approved the possibility to forward individual requests on equipment to be donated to 
participants’ parent institutions. This type of “follow-up” activity was also accepted by 
SIDA, but still not as a regular part of the activities, and requests and proposals had to 
be forwarded to SIDA in each individual case. In 1970, a chemistry seminar was started 
and the name was changed to the “International Seminar in Physics and Chemistry”.  
 
In 1975 a new agency, the “Swedish Agency for Research Cooperation with Developing 
Countries, SAREC”, was established. It would have been natural that a continued 
funding of the “Seminar” should be taken over by SAREC. However, before that could 
happen, an evaluation was carried out. The evaluation was positive, and from 1978/79, 
SAREC started to fund the activities. This implied that possibilities arose for a number 
of improvements. Thus, long-term agreements could be initiated covering up to 15 of 
the current 30 annual stipends, degree work could be supported, preferably on a 
“sandwich” basis, partially sponsored fellowships could be given to scientists from 
countries with relatively high per capita incomes, funds for follow up activities were 
made available and finally, support to regional co-operation would be possible.  
 
Since then, three more evaluations have taken place - in 1986, 1993 and 2000, all of 
them have been favourable. The 1986 evaluation resulted in the change of name to 
“International Science Programme, ISP” with the two sub-programmes “International 
Programme in the Physical Sciences, IPPS” and “International Programme in the 
Chemical Sciences, IPICS”. During year 2002 another sub-programme, “International 
Programme in the Mathematical Sciences, IPMS”, started its support of mathematics 
with a focus on Africa. 
 
ISP has developed from a more or less pure fellowship programme to a programme 
which today focuses on assistance to build research groups/networks with a long-term 
support, 10-20 years. It includes more or less all ingredients needed in order to conduct 
research activities; equipment, consumables, spares, periodicals, fellowships for 
research work and training (on average about 30% of project funds is directed into such 
fellowships), support to conferences and workshops, etc. Besides training of scientists, 
training can also be given to technical staff. MSc and PhD programmes can be included 
in the project support. If so, the programmes are on a sandwich basis, with degrees 



 26

given by the parent university whenever possible. Topics supported are always proposed 
by the developing countries themselves. 
ISP functions as a national programme, and is not restricted to the research potential at 
Uppsala University. The identification of suitable co-operation partners for a group to 
be assisted is entirely based on the type of request for support and such partners could 
be located anywhere in Sweden and even outside. Thus ISP builds co-operation with 
advanced research teams mainly in the Nordic countries, other European countries and 
with stronger research teams within respective regions.  
 
ISP also administers a number of direct Sida/SAREC bilateral projects as for example 
the support to Faculty of Science, Asmara University, Eritrea and the building up of ICT 
at Makerere University, Uganda. 
 
The following two figures summarize the economical development of ISP for the years 
1961 – 2002, and the distribution of ISP fellowship holders to the North on country for 
the years 1961 –2002. 
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Fig. 1.  ISP total funds 1961 – 2002 in kSEK and year 2001 money value. The peak for 
year 1996 is due to that the funding was given for an 18 months period in connection 
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with a transfer of the fiscal year from July-June to January-December. Funding sources 
are indicated in the legend. 
 

 
 
Fig. 2.  ISP fellowship holders to the North 1961 – 2002. 
 
2.  ORGANISATION 
A university organisation 
ISP is a special unit within the Faculty of Science and Technology at Uppsala 
University with the aim to assist developing countries to build research capacity. As 
such, ISP is a rather unique university organisation. Today, as has been mentioned, ISP 
concentrates on assistance to build viable research teams and networks, where the 
training component in general is only about 30 % of the project support. The focus is on 
the strengthening of the local scientific environment and, as much as possible, working 
on conditions defined by the developing countries themselves. ISP is mainly engaged in 
capacity building, which automatically implies co-operation with universities. To be 
part of a university and the wider scientific community facilitates such co-operation and 
implies very direct communication on common grounds. This will also imply 
partnership, since partnership has always been a natural ingredient in university 
relations. 
 
There are other advantages in having an organisation like ISP as an intermediate link 
between research groups in developing countries and elsewhere. In the initial phase for 
example, ISP plays an important role responding to the requests forwarded from the 
developing countries. These requests are carefully evaluated not only scientifically but 
also taking into consideration the local conditions for performing the research planned. 
In this respect the regional situation is of a great importance, and this requires good 
background information. One should also remember that co-operation between Swedish 
research teams and research teams in developing countries may be natural within fields 
like natural products and tropical medicine but not as natural within the general fields of 
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physics, mathematics and chemistry. ISP is thus one member of the dialogue needed in 
order to build up research co-operation. With the scientific staff of ISP being scientists 
from the respective fields of chemistry, mathematics and physics, ISP thus not only 
administers but participates.  
 
Further, building research capacity is a long-term process in any society, but of course 
even more so in a weak scientific environment. There is thus a need for a steady co-
operation over many years and the supporting programme must include many different 
components. ISP believes that support to build research capacity must be based upon the 
situation in the developing country, its needs, its way of working, and plans and 
possibilities to build research. This means a need for flexibility and possibilities to give 
support far outside what an individual Swedish research group can manage.  
 

          
Fig. 3. ISP host/resource groups year 2002. 
 
ISP operates within chemistry, mathematics and physics in a very broad sense. Thus, the 
choice of co-operation partners is entirely based on the needs as expressed from the 
developing country. This means that today, out of the 66 “resource/host groups” 
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engaged in the ISP North-South co-operation 2002, only about 25% are located at 
Uppsala University. Furthermore, year 2002 ISP made use of 48 such groups in the 
respective regions. It is more and more obvious that many projects need more than one 
co-operation partner, at the same time as the activity must be “kept together”. 
 
Operating within a university system and with a small organisation like ISP, also 
implies other advantages as little bureaucracy, direct scientific discussions and 
possibilities to take quick decisions. Furthermore, an academic organisation can 
concentrate on the academic aspects and be free from political considerations. It has 
also been pointed out, that ISP being an official organisation within a well-known 
university just like Uppsala University and not an individual research team, makes it 
easier to be accepted by the university authorities in a developing country.  
 
The ISP board 
ISP is governed by a board presently consisting of eleven members. Chairman is the 
Vice-Chancellor of Uppsala University. Other board members are three professors from 
Uppsala University, two professors from other Swedish universities, one scientist 
representing the Third World, one representative from the International Atomic Energy 
Agency, IAEA, one senior administrator from Uppsala University, two representatives 
from the student organisation and one representative of the personal organisations and 
unions.   
 
Under the board, there is an Executive Committee presently consisting of the above 
mentioned three professors and the senior administrator from Uppsala University and 
the programme directors.  
 
The scientific programmes  
ISP has at present three sub-programmes; “International Programme in the Physical 
Sciences, IPPS” (created 1961), “International Programme in the Chemical Sciences, 
IPICS” (created 1970) and “International Programme in the Mathematical Sciences, 
IPMS” (created 2001). Each programme has a programme director who is a well 
qualified scientist within chemistry, mathematics and physics respectively. In physics 
and chemistry they are assisted on part time by assistant programme directors. One of 
the programme directors functions as Head of ISP.  
 
The Sida/SAREC support to Faculty of Science, Asmara University and the ICT support 
to Makerere University is handled by Uppsala University faculty members with part- 
time positions at ISP.  
 
Reference groups act as scientific advisory units to IPPS and IPICS. They consist of 
well known physicists and chemists from Sweden and other Nordic countries and from 
the respective regions Africa, Asia and Latin America. The reference groups regularly 
evaluate the ISP supported projects and applications for support.  
 
An administrative unit presently corresponding to 4.5 full time positions is responsible 
for pure administrative matters and fellowship holder business. 
 
3. CURRENT ACTIVITIES 
The three main programmes in chemistry, mathematics and physics, have close co-
operation. ISP also administers Sida/SAREC bilateral projects. 
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Countries with ISP support      
The ISP supports projects in a limited number of countries decided by the ISP board. 
Presently supported countries are presented in table 1. Through the networks, additional 
countries are involved in ISP supported activities. 
 
Table 1. Countries with ISP-supported projects in 2003. The letters C, M and P indicate 
projects in Chemistry, Mathematics and Physics respectively.  
* It should be noted that the support to projects in Uruguay and one project in Thailand is very minor. Projects in 
these countries are being phased out from regular support. Also Colombia and Uruguay will be phased out from 
regular support.  
 

Asia Africa Latin America 
Bangladesh (C,P) Cameroon (C) Colombia (C,P) 
Sri Lanka (C,P) 
Thailand (P)* 

Ethiopia (C,P) 
Ghana (M) 

Ecuador (C,P) 
Peru (C,P) 

 Kenya (M,P) 
Malawi (C)* 
Mali (C) 

Uruguay (C)* 

 Nigeria (C,M)  
 Tanzania (C,M,P)  
 Uganda (C,M,P)  
 Zambia (P)  
 Zimbabwe (C)  

 
Projects and networks supported 
At present ISP supports 43 projects in 18 countries in Africa, Asia and Latin America. 
The number of supported networks is 16. The programme in mathematics has just 
started with support to a network between the departments of mathematics at University 
of Dar es Salaam (Tanzania), University of Nairobi (Kenya) and Makerere University 
(Uganda), and also support to National Centre for Mathematics in Accra (Ghana). 
Presently ISP supported projects and networks are presented in table 2 and figures 5-9.  
 
Table 2. Number of ISP-supported projects/networks within different scientific areas in 
2002.  
* There is one network in mathematics at present doing research in the fields mentioned. In addition, nine groups in 
chemistry and physics get support on a non regular basis. 
 
Research field 
 

Africa Asia Latin 
America 

Total 

IPICS     
Biological Chemistry 3/2 2/- 2/1 7/3 
Ecology/Environmental Chemistry 2/1 -/- -/1 2/2 
Food Chemistry/Nutrition 2/1 1/- 2/1 5/2 
Chemistry of Natural Resources 
Materials Science 

3/3 
-/- 

1/2 
-/- 

-/- 
1/- 

4/5 
1/- 

Instrument use and maintenance -/- -/1 -/- -/1 
IPMS     
Epidemiology Modelling -/1*   -/1* 
Ecological and Hydrodynamical Modelling -/1*   -/1* 
Capacity Building 1/-   1/- 
IPPS     
Condensed Matter Physics and Materials Science 6/- 2/- 4/- 12/- 
Bio and Radiophysics -/- 1/- 1/- 2/- 
Applied Nuclear Physics 2/- 1/- -/- 3/- 
Atmospheric Physics and Geophysics 
Atomic and Molecular Physics 

4/1 
0/1 

2/- 
-/- 

-/- 
-/- 

6/1 
0/1 

Total 23/10 10/3 10/3 43/16 
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Fig. 4. IPPS projects, networks and South-South co-operation in Africa in 2002. 
 

 
 
Fig. 5. IPICS projects, networks and South-South co-operation in Africa in 2002. 
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Fig. 6. IPPS projects, networks and South-South co-operation in Asia in 2002. Projects 
within parenthesis are not supported on a regular basis. 
 

 
 
Fig. 7. IPICS projects, networks and South-South co-operation in Asia in 2002. 
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Fig. 8. IPPS projects, networks and South-South co-operation in Latin 
America in 2002. Projects within parenthesis are not supported on a 
regular basis. 

Fig. 9. IPICS projects, networks and South-South co-operation in Latin 
America in 2002. 
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Co-operation with other organisations 
Over the years, ISP has had informal co-operation with organisations like ICTP, IFS 
and TWAS. This has resulted in a number of joint undertakings. ISP has also a 
memorandum of understanding with the International Atomic Energy Agency, IAEA, in 
Vienna, who has one representative in the board of ISP.  
 
There are also a number of other contacts with organisations with an interest in the 
strengthening of science in developing countries. Examples are the “Millennium 
Science Initiative, MSI”, “International Union of Pure and Applied Physics, IUPAP”, 
“International Union of Pure and Applied Chemistry, IUPAC”, “International Union of 
Pure and Applied Mathematics, IUPAM”, “European Physical Society, EPS”, 
“American Chemical Society, ACS” and “International Organisation for Chemical 
Sciences in Development, IOCD” 
 
Sida/SAREC bilateral projects administered by ISP 
ISP also administers direct Sida/SAREC bilateral projects. They are at present: 
 

• Capacity Building in Biotechnology, Colombo University, Sri Lanka 
• Project at Jaffna University, Sri Lanka 
• Support to Faculty of  Science, University of Dar es Salaam, Tanzania 
• MSc Applied Physics Programme and Research, University of Zimbabwe 
• Rare Earth Metals, NCST, Vietnam 
• PhD Training Programme, Addis Ababa University, Ethiopia 
• Strengthening of the College of Science of the University of Asmara, Eritrea  
• ICT Makerere project, Makerere University, Uganda 
• Post-graduate school on natural disaster mitigation in Central America; 

NADIMCA 
 
The three larger projects with coordinators located at ISP are presented below. 
 
The Asmara project 
The programme has been in operation since 1996 and consists of the following 
components: 
 

• Staff secondment. 1 - 3 senior faculty members from Uppsala University or 
other Swedish universities work at the University of Asmara for at least one 
semester. They are contributing to teaching as well as to various research 
activities. 

• Staff development. This component comprises two areas: a) young faculty staff 
at the University of Asmara complete their graduate education (PhD, Fil lic or 
MSc) at Swedish universities and b) senior faculty staff at the University of 
Asmara (average 2 per semester) pursue research at Swedish universities during 
certain periods (2-3 months). 

• Strengthening of teaching and research facilities.  The strengthening of 
teaching and research requires good laboratory facilities in terms of equipment 
and localities. 

• Strengthening of the library. All activities of teaching and research require the 
services of a good library system. For this, the University Library must be 
revitalised to cope up with the increasing demands. 
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Fig. 10. Total number of Eritrean students trained in Sweden (left) and total number of 
semesters for Swedish teachers in Asmara (right) during 1996 – 2002. 
 
Support to ICT at Makerere University 
The objective of this bilateral co-operation is to strengthen the electronic infrastructure 
of Makerere University and to integrate Information and Communications Technology 
(ICT) into all aspects of the University. The collaboration aims at bringing knowledge 
to Makerere University concerning the establishment of campus networks, the operation 
of university e-mail and internet services, the introduction of ICT into university library 
systems and the training of staff and students in computer skills. The co-operation 
started 2001. 
 
Uppsala University has committed itself to participate in a long-term development 
process for Makerere University, provided that financial resources are made available 
by Sida or other agencies.  
 
The first phase involving the creation of the basic ICT support infrastructure on the 
main campus at Makerere is complete. 
 
The second phase involving the implementation of ICT systems within the Library, the 
placement of the first group of PhD students and the extension of the network to other 
campuses has started. 
 
Post-graduate school on natural disaster mitigation in Central America; 
NADIMCA 
The Programme aims at establishing a school in Central America with Master and PhD 
Programmes in Natural Disasters in Central America, NADIMCA. Natural disasters 
addressed are: 
 

• Earthquakes and Tsunamis 
• Volcanic Eruptions 
• Landslides 
• Floods 
• Meteorological Calamities (hurricanes) 
 

The school focuses on knowledge production as well as on research training. The main 
objective is a sustainable capacity building. There are 16 universities and 3 
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organisations from 6 countries in Central America participating. Participating 
institutions in Sweden are Uppsala University, Royal Institute of Technology and 
Swedish Meteorological and Hydrological Institute. University of Bergen, Norway, is 
also included.  
 
The programme is divided into three five years periods starting by year 2002. The main 
part of the activity including MSc programmes will be conducted in Central America. 
The activity in Sweden will be concentrated on PhD sandwich programmes. This will be 
co-ordinated by ISP.  
 
4.  OUTPUTS  
At the same time as ISP recognizes the need for long-term support it is also essential 
that support is only given provided there are positive developments. This means 
constant monitoring and evaluations.  
 
Output indicators can directly be measured in the form of number of publications, 
theses, etc. During the five years period 1997 – 2002 there were 42 – 46 research teams, 
and 13 – 16 networks supported by IPICS and IPPS. The supported research teams 
produced:  

• 141  PhD theses. 
• 452   MSc theses. 
• 652  publications in refereed international journals. 
• 398  publications in regional/local journals. 
• 1440 conference contributions out of which about 50% were contributions to     

international conferences. 
 
During the same period there were 347 training visits to Nordic Countries, 51 in the rest 
of Europe and 199 in the regions for periods of 1 – 10 months. It could be noted that the 
number of PhD’s produced during this period is about what Faculty of Science at 
Uppsala University produces per year. ISP is proud of this figure. 
 
Looking at cases where ISP has been the dominating funding resource, it is possible to 
estimate the cost to produce a PhD/MSc with the ISP way of working. Thus five groups 
in physics, who started from scratch 19 to 27 years back, have produced 32 PhD theses 
and 72 MPhil/MSc theses with a total investment from ISP of about SEK 32 Million. 
 
It is also important to measure the development in other forms, as for example, relating 
it to the situation when the ISP support started. Some outputs are presented below, both 
as statistics and by very brief descriptions of the development of a few projects. It must 
be noted that for projects starting from scratch, the number of publications for obvious 
reasons will be very low. 
 
The ISP support should not be forever and below some comments are given on cases 
that have been terminated in a successful way as well as those few cases terminated 
because of problems of different kind. 
 
The following table presents some information on outputs of ISP supported activities 
for 2002.  
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Table 3. Condensed summary of ISP data for 2002 
 

 Africa Asia Latin 
America 

TOTAL 

Spending on projects and networks; kSEK: 
Training 
Development costs 
Regional/Networks 
TOTAL 
1) includes Miscellaneous kSEK 266 
2) includes Miscellaneous kSEK 358 
3) includes Miscellaneous kSEK 76 
4) includes Miscellaneous kSEK 7 

 
1,803 
5,777 
2,077 

10,0142)

 
1,043 
2,359 

349 
3,8273)

 
598 

1,729 
866 

3,2004)

 

      3,7091) 

    9,865 
    3,292 

17,3071-4)

 
Number of supported projects 
Number of supported networks 
Within parentheses are given projects and networks not supported on a 
regular basis 

 
23 +  (2) 

10 

 
10 + (4) 

3 

 
10 + (3) 

3 

 
43 + (9) 

15

 
Participants in Sweden 
Number of host laboratories in Sweden 
Number of fellowship months spent in Sweden 
 
Participants in rest of Europe 
Number of host laboratories in rest of Europe 
Number of fellowship months in rest of Europe 
 
Participants in regions 
Number of host laboratories in regions 
Number of fellowship months spent in regional labs. 

 
19 
15 
79 

 
3 
3 

11 
 

14 
11 
51 

 
18 
14 

84.5 
 

3 
3 

11.5 
 

4 
13 
12 

 
11 

8 
37.5 

 
3 
2 
7 

 
15 
10 
50 

 
48 
37 

201 
 

9 
8 

29.5 
 

33 
24 

113
 
Short visits to Sweden 
Visits to collaborating laboratories by Nordic scientists 
Short visits in regional and interregional co-operation 

 
13 

9 
55 

 
2 
5 

16 

 
3 
0 

15 

 
18 
14 
86

 
Students registered for PhD (sandwich type) 
Students registered for PhD (non-sandwich type) 
PhD theses presented (sandwich type/other type) 
Percentage of PhD students that are female 
 
Students registered for MSc/MPhil (sandwich type) 
Students registered for MSc/MPhil (non-sandwich type) 
MSc/MPhil theses presented (sandwich type/other type) 
Percentage of MSc students that are female 

 
38 
41 

6/3 
15 

 
8 

82 
4/23 

16 

 
29 
17 

2/8 
22 

 
13 
87 

3/27 
42 

 
21 
12 

1/1 
33 

 
6 

54 
2/7 
55 

 
88 
70 

9/12 
21 

 
27 

223 
9/57 

36
 
Publications in International Journals  
Accepted by/submitted to International Journals 
Publications in Regional/National Journals 
 
International Conference Reports 
Regional/National Conference Reports 
 
Conferences/Workshops/Courses arranged by supported 
projects  
 
Sida/SAREC bilateral projects administered by ISP 

 
39 
57 
29 

 
19 
49 

 
10 

 
 

3 

 
29 
26 
30 

 
17 
74 

 
5 

 
 

5 

 
47 
42 
28 

 
10 
67 

 
8 

 
 

0 

 
115 
125 
87 

 
46 

190 
 

23 
 
 

8
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Termination of project/network support 
Over the years there are many projects terminated by ISP. In most cases this has been 
done simply because the supported projects have developed in a positive way and 
funding could be obtained from other sources. This is for example the case what 
concerns the support given to India and Pakistan within physics. The co-operation with 
India was terminated in 1993 and with Pakistan in 1990. In Pakistan four research 
institutions were supported, with three of them phased out during the end of the 
seventies.  Contacts are still kept with the two groups phased out from direct support in 
1990, and both are still very active. In India, support covering a period of more than five 
years has been given to nine universities/research institutions. Seven of these co-
operations were phased out before 1984.  Another example in Asia where projects have 
been and are being phased out without problems is Thailand where local funds are 
covering most of the grants needed to continue the activities. 
 
Termination because of failures are luckily enough rather few. It has happened in a few 
cases mainly because of poor leadership.  
 
The development of some ongoing projects/networks support 
Materials for Energy Efficiency and Solar Energy Applications, Dept. of Physics, Univ. 
of Dar es Salaam, Tanzania 
The support started in a small scale mainly by allocating fellowships during the second 
half of the 70’s. In the beginning of the 80’s it became more and more possible for the 
IPPS to pay attention to a systematic support to strengthen the local infrastructure for 
research. Besides providing funds from IPPS own budget for such purposes, IPPS was 
also involved in supporting applications to SAREC on more costly equipment outside 
the possibilities for IPPS. This resulted in the building up of facilities for both the 
fabrication of thin films (mainly evaporation and sputtering) and characterizations 
(mainly optical and electrical properties) at Dept. of Physics, Univ. of Dar es Salaam.  
 
By the time, the group grew in strength both with respect to manpower and available 
experimental facilities. That implied that the IPPS could start to provide funds to make 
it possible for the group to serve as a regional resource group to take MSc and PhD 
students from other countries for research work in Dar es Salaam. Today, this means 
regular co-operation with the Physics departments at Makerere (Uganda), Moi, 
Kenyatta, Nairobi (Kenya) Universities and the Universities of Zambia and Addis 
Ababa (Ethiopia). A number of scientists from other universities (Botswana, Malawi, 
Mocambique, Swaziland and Zimbabwe) have also visited Tanzania for research work.  
 
Another important activity initiated by the group and financed by the IPPS is the course 
given in “thin film technology”. This course was initiated in 1990 and runs every 
second year. It is intended for young scientists and postgraduate students from the 
region and gives both experimental and theoretical training. Up to year 2002 seven two-
weeks courses have been given, with the participation of about 150 young scientists 
from the region. 
 
The group works on “thermo-chromic VO2 films”, “performance of photovoltaic 
systems”, “compound parabolic concentrators” and on “obliquely deposited films”. 
Besides these activities, the group is also actively involved in the “transfer of 
photovoltaic technology to the society”. Thus workshops are arranged to give training at 
all levels but especially to technicians to be responsible for the systems.  
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The group has at present three MSc students and one local PhD student. One student 
from Zambia is to present his PhD thesis as a result of a PhD sandwich programme 
including this group in Dar es Salaam and Swedish institutions.  
 
A limiting factor for the group is the laboratory space. This prevents them from taking 
more students. As one example, a recent request from Kenyatta University in Kenya to 
take two students for MSc degree work may have to be turned down. 
 
The IPPS support has been the main funding source, and amounts to in total about SEK 
6.5 Million distributed according to strengthening local infrastructure about 65%, 
training 14% and regional co-operation 21%. Since the middle of the 80’s, the group has 
produced 20 publications in international journals, 6 in regional/local journals, 34 
conference reports, 5 PhD theses and 14 MSc theses.  
 
Chemical and biochemical research at two young universities in Cameroon 
Tropical diseases caused by parasites are not the first targets for research in the North, 
and the researchers from developing countries have to take initiative to and pursue such 
research. Since 1988 a group in Cameroon has been supported for their work on river 
blindness, and later also on malaria, using modern tools of biochemistry and molecular 
biology. A basis for further understanding of the disease/parasite and diagnostic tools 
for river blindness has been developed, and work is ongoing for treatment and vaccine 
development. A cadre of young scientists has been trained in modern biochemistry and 
molecular biology, and several of these are now qualified scientists and teachers at 
various universities in Cameroon. The work started in the capital Yaounde at the 
Biotechnology Center, which was directed by the project leader. In the late 80's 
collaboration started with an organic chemistry group interested in research on 
elucidating the structure of active components in natural products - 70-80% of people in 
developing countries rely on traditional medicine. From 1991 this group has obtained its 
own funding from ISP. Both groups had, and have, collaborators in Sweden. In the early 
90's Cameroon opened up five new universities, and the two leaders of the ISP 
supported groups were appointed deans of the faculty of science in one university each, 
and later vice rectors. They established new research groups, with ISP support. The 
natural product group has grown, and is still the only group that can offer postgraduate 
education in the science faculty of that university. After the project leader lost his life in 
a tragic accident, the young scientists have proven to be able to continue the dynamic 
research activities. Still they are lacking heavy equipment like NMR, but measurements 
and training of students are done in Europe and, increasingly, in Botswana through a 
regional collaboration which is supported by ISP. The biochemistry group is expanding 
its activities, and arranges advanced courses for students from all over Cameroon and 
also abroad. Among other things the project leader has been chosen the president of the 
African Federation of Societies of Biochemists and Molecular Biologists. Within the 
two groups, a total of 66 MSc/Doctorat de 3ème cycle, and 13 PhD/Doctorats d'État 
have been awarded up to 2002.  
 
Chemical and biochemical research in Bangladesh 
Research on carbohydrates from jute and other plants started with an ISP fellowship to 
Sweden in 1977. From this, a group was built at the Department of Chemistry, Univ of 
Dhaka, which has later turned to studies on anti-diabetic and other medicinal plants. The 
group has grown and has produced 75 MSc  and 11 PhD theses, both local and on 
sandwich basis, and they are collaborating with researchers in Sweden as well as in 
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Thailand and Pakistan. The group was also main organiser of the big international 
conference ASOMPS X in 2000. The support to this mature project is now being phased 
out, but building on the knowledge and experience in organic analysis is a new project 
emerging, regarding research on organic pollutants such as pesticides. This is a 
demanding task, rather neglected in Bangladesh, as in most developing countries. 
 
In 1989 the group started collaboration with a biochemist working on diabetes at 
BIRDEM, Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine 
and Metabolic Disorders. Up to then the research at the institute was mainly clinical, but 
through the ISP supported research an approach on a molecular level was possible. 
From 1995 the biochemistry part has had its own funding from ISP. The group is now 
large, with close to forty researchers, and has got the permission to give postgraduate 
education. Research training on sandwich basis is a main component, and 58 MSc’s and 
23 PhD’s have been awarded up to 2002. The two groups are collaborating as the strong 
node in the ISP-supported regional Asian Network of Research on Antidiabetic Plants, 
ANRAP, through which young scientists can receive training in neighbouring countries, 
and present their results at regional meetings. Students coming to Bangladesh get both 
the chemical and the biochemical training. The chemical group is also involved in 
NITUB, an ISP supported network that both repairs and gives training courses on 
maintenance and use of scientific equipment for universities and research institutes in 
Bangladesh. In 2000-2002 eight five-day courses were given, and 276 instruments with 
the total estimated market value of 1.2 Million USD were repaired in various 
laboratories.   
 
5.  SOME OBSERVATIONS ON THE CURRENT STATUS OF BASIC    

SCIENCES IN AFRICA SOUTH OF THE SAHARA 
 
Biology in Africa South of the Sahara 
Applied biological research is fairly well developed in Africa, with international centres 
such as International Institute of Tropical Agriculture (IITA) in Nigeria, the 
International Centre for Insect Physiology and Ecology (ICIPE) in Kenya and the 
International Livestock Centre for Africa (ILCA) in Ethiopia. Research at university 
departments is, on the other hand, limited and that is particularly true for more 
fundamental research in biology. This is clearly indicated by the production of scientific 
publications from African university departments (Table 4.). 
 
The table is compiled from Biology Abstract 1990-1998. The table includes only  
publications in scientific journals and internal reports and conference reports etc. are 
omitted. Only publications from university departments are included.  
 
The applied biological disciplines i.e. medicine, animal production and crop sciences 
covers more than 60% of the total production of scientific publications from universities 
in those countries whereas fundamental research e.g. taxonomy, biodiversity and 
microbiology only covers a small fraction of the publications.  
 
The strongly skewed distribution of research output as can be seen in Table 4 is to a 
large extent a consequence of policy decisions by donor organisations and agencies. 
They normally prefer to fund certain applied fields, including health and agriculture, 
which they believe have the most direct relevance to development. The result is that 
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fundamental research, which provides an essential foundation for both research and 
training in these applied fields, is seriously under-supported. 
 
Table 4. Percentage of publications in various disciplines from universities in countries 
in Eastern and Southern Africa 1990-1998.  
BOT=Botswana; ERI=Eritrea; ETH=Ethiopia; KEN=Kenya; MAD=Madagascar; MAL=Malawi; 
MAU=Mauritius; MOS=Mozambique; NAM=Namibia; SOM=Somalia; SUD=Sudan; TAN=Tanzania; 
UGA=Uganda; ZAM=Zambia; ZIM=Zimbabwe   
 
 
 BOT ERI ETH KEN MAD MAL MAU NAM SOM SUD TAN UGA ZAM ZIM Total
Medicine 3 100 44 47  56 20  14 44 29 35 43 50 42.8
Animal production 3  2 15     43 21 25 10 19 11 12.8
Crop sciences 5  9 8 100 21 16 15  13 6 19 18 6 9.0 
Ecology 41  8 4  6 4 74  1 8 21 4 8 8.0 
Physiology/Morphology 5  4 10   4 11  3 1 1 2 8 6.1 
Food sciences 10  7 4  9 20   5 10 2 1 5 5.6 
Natural products 5  11 5   16   9 3 2  3 4.9 
Taxonomy   7 2  3 4  29 1 1 3 1 2 2.4 
Forestry   3 1  3     9 1 7 1 2.3 
Biochemistry 19  4 1     14 1    3 2.0 
Environmental sciences 2   1   8   1 4 1 1 3 1.6 
Genetics   1 2   4    2 1 1 0.3 1.0 
Bioenergy 2   1  3 4   2 2 3   0.8 
Biodiversity 2  1        1   0.5 0.4 
Microbiology 2  0.4        0.4  4  0.3 
No. of publications 58 1 264 559 1 34 25 27 7 176 235 96 101 613 2197
 
This lack of basic research in biology makes the base for applied research more narrow, 
affecting the sustainability of projects. This was acknowledged in a recent report from a 
workshop on Partnership for Strengthening Conservation Biology in Africa*. A 
conclusion in that report is: “Donor resources are shifting away from conservation 
research to direct application. While there is need to take urgent action on the ground if 
Africa’s biological diversity is to be conserved, the knowledge base is far from 
complete. Basic knowledge of species distributions, especially for groups other than 
mammals and birds, is poorly developed. Ecosystem-level understanding of the 
interplay between biotic, abiotic, and human components is in its infancy”.  
 
One can conclude that there is a serious lack of funds for research in many African 
universities in biological sciences. This is particularly true for more fundamental 
disciplines like taxonomy, biodiversity, microbiology and genetics but also in some 
applied disciplines e.g. environmental sciences. This statement is based on the above-
presented data, supplemented with several discussions with academic staff at African 
universities.  
 
This lack of funds will affect: 
• the quality of teaching at the universities  
• the regional competence for other sectors e.g. international organisations  
• the base for applied research. 
 
 
* http://www.aaas.org/international/ssa/conservationbiology 
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Chemistry in Africa South of the Sahara 
Chemistry has a fundamental role to play in the development of a country, in fields such 
as the chemical industry, environment, medicine and pharmacy, efficient production of 
foodstuffs, and use of natural resources. Basic understanding of chemical reactions and 
insights into chemical methodology are most important both for applied chemistry and 
for related sciences such as biology, medicine/physiology, and earth sciences. 
Chemistry is also a necessary component in much interdisciplinary research. From 
directed basic research pursued in chemistry, the step to practical applications is short in 
many cases.  
 
The base in chemistry in most poor countries is far from sufficient to meet the demand 
for competence in chemistry. The situation in Eastern and Southern Africa, excluding  
South Africa, is given as an example. A catalogue of chemical research was compiled in 
1999 by the University of Dar es Salaam with support from ISP. What is found in this 
inventory applies to most of the poor countries. It was found that only five of the sixteen 
countries included had more than 10 researchers with PhD qualifications in chemistry, 
and none had more than 50 such researchers, which is very few, especially if the 
diversity of chemistry disciplines is considered. (Sweden, with its population of 9 
million, has well over 1000 PhD holders in chemistry, at least half of which are engaged 
in research and higher education.) The survey has identified twenty research areas in 
chemistry where institutions in the sub region are involved. They cover all the classical 
fields (inorganic, organic, physical and biochemistry), with a majority of research in 
natural products chemistry. It is concluded, however, that the number of qualified 
researchers is too low for achieving meaningful results in all areas. 
 
The access to functioning equipment is very limited. Not only is modern equipment 
expensive, but its use is also hampered by inferior local infrastructure, instable power 
supply, and environmental conditions, as well as lack of trained technicians and great 
difficulties in getting service and spare parts. The access to an NMR instrument, a very 
important tool in for instance research on natural products and in synthetic work, can be 
given as an indicative example. NMR can be found in only six out of forty sub-Saharan 
countries (excluding South Africa where there are more than 30 NMR’s). Even less 
demanding equipment, like HPLC, GC and even spectrophotometers, are scarce. There 
are some institutions that are equipped well enough to serve as regional centres, and an 
increasing number of networks overcome some shortages by sharing knowledge and 
facilities. Still, in order to train young scientists and to pursue efficient and competitive 
research, more equipment, functioning and updated, is urgently needed, along with 
skilled staff and suitable localities. 
 
Mathematics in Africa South of the Sahara 
Mathematics is fundamental for many fields of science, not only natural sciences and 
engineering. At the same time the situation for mathematics in developing countries is a 
source of concern. In some regions measures have been taken to improve on the 
situation. One such example is the creation of the mathematical center IMPA in Rio de 
Janeiro, Brazil. This centre has been very successful and has had a positive impact on 
mathematics in Latin America. However in for example Africa South of the Sahara, 
except for South Africa, the situation is quite different. 
 
Nov. 19-21, 2001, a conference, “Mathematics in Africa South of the Sahara”, was held 
in Arusha, Tanzania. The conference was organized by ISP in co-operation with 
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University of Dar es Salaam, Tanzania Commission for Science and Technology and 
Ministry of Science, Technology and Higher Education, Tanzania, and ICTP and 
TWAS in Trieste, Italy. The aim of the conference was to give ISP guidelines what 
regards the operation of the new programme, IPMS, to be started in mathematics. 
Together with information collected as background material to the conference, the 
conference gave a very good picture of the present situation for mathematics. One thus 
notes that:  
 

• The density of PhD holders in mathematics is about one per one million 
inhabitants, the Republic of South Africa included.  

• The total number of publications found in Citation Index for the region was 
approximately 2700 for the period 1990-2001. The Republic of South Africa 
was responsible for about 2000 of these. (The corresponding figure for Sweden 
for the same period was more than 3700.)  

• More than half of the investigated countries (22 of 41) have less than 10 
publications. 

• Only two countries have more than 100 publications for these years (the 
Republic of South Africa and Nigeria), another 2 have more than 50 (Kenya and 
Benin) and only Cameroon, Nigeria, Botswana, Kenya and the Republic of 
South Africa have publications each of these years.  

• Most departments have almost non-existent libraries and with few exceptions no 
subscriptions to journals. 

 
The yearly distribution of publications according to Citation Index is presented in table 
5. It can be noted, that the number of publications in Eastern and Southern Africa has 
been constant, or even decreased, during the period, whereas it has been more stable, or 
rather increased, in Western Africa, and in particular in the French-speaking countries. 
However, the number of publications is very low in the region as a whole. 
 
Table 5. Yearly distribution of publications in sub-regions of Africa South of the 
Sahara 1990 - 2001 according to Citation Index (the Republic of South Africa 
excluded).  
Remark:  Here East and South consists of Botswana, Burundi, Eritrea, Kenya, Lesotho, Madagascar, 
Malawi, Mauritius, Mozambique, Namibia, Rwanda, Sudan, Swaziland, Tanzania, Uganda, Zambia and 
Zimbabwe. West consists of Benin, Burkina Faso, Cameroon, Chad, Congo, Cote d’Ivoire, Gabon, 
Ghana, Guinea Bissau, Guinea, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Togo and Zaire. 
 
Sub-region/year 90 91 92 93 94 95 96 97 98 99 00 01
East & South 34 18 23 25 17 21 13 19 25 22 30 39
West 31 38 22 20 26 33 24 36 29 41 45 44
West (except Nigeria) 12 15 6 6 18 16 8 18 19 16 21 23
French  4 10 6 3 13 10 8 14 18 14 16 16
 
In table 6, the densities of PhD-holders, PhD- and MSc-students in mathematics in 
Eastern and Southern Africa and Western Africa and as total is presented. These figures 
have been extracted from status reports forwarded to ISP in connection with the Arusha 
conference. For that reason, the information is not complete for some countries. 
Therefore, only countries with a complete or almost complete picture are included. This 
means that for example Nigeria is not included. However, other statistics show that the 
density of PhD-holders in Nigeria is approximately one per one million inhabitants.  
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It could be noted that the densities are considerably lower in Eastern and Southern 
Africa. It should also be noted that the total density of PhD-holders is about one per one 
million inhabitants, which is very low in an international comparison. For example, at 
the universities in Sweden there are about 450 PhD-holders in mathematics including 
numerical analysis, contributing to a density of about 50 per one million inhabitants. In 
addition mathematicians with a PhD degree are also to be found at Swedish colleges and 
in the society at large.  
 
Table 6. Number of PhD’s, PhD- and MSc-students per 1 million inhabitants; the 
Republic of South Africa is excluded. 
Remark: Here East and South consists of Burundi, Eritrea, Kenya (4 universities), Madagascar, 
Mauritius, Mozambique, Namibia, Rwanda, Tanzania, Uganda and Zimbabwe (2 universities) (totally 
around 158 million inhabitants). West consists of  Burkina Faso, Chad, Cote d’Ivoire, Gabon, Liberia, 
Mali, Mauritania, Senegal, Sierra Leone and Togo (totally around 60 millions inhabitants). 
 

Sub-region PhD staff PhD-students MSc-students 
West 1,52 0,80 2,32 
East & South 0,81 0,23 0,56 
Total 1,03 0,41 1,11 

 
Mathematics thus seems stronger in Western Africa than in Eastern Africa. In the west 
there are mathematical centres in Benin (IMSP), Ghana (NCMS) and Nigeria (NMC), 
all supported by ICTP and TWAS. Between 1990 and 2000, IMSP produced 19 PhD-
theses and 54 MSc-theses (the first PhD-thesis dates back to 1994) from 16 French-
speaking countries in Africa. The NCMS in Ghana was established in 1995 by the 
Ghana government to minimize the brain drain in mathematical sciences. There are four 
departments at the centre: Department of Theoretical Physics and Applied Mathematics, 
Department of Computational Mathematics and Computer Science, Department of Pure 
Mathematics and Department of Statistics. This centre also serves neighbouring 
countries  with PhD courses. The  NMC  in Abuja, Nigeria,  was founded in 1988 by the 
Nigerian government to work on the strengthening of mathematics in Nigeria at all 
levels. The Centre has the following academic activities: Mathematics programme, 
Statistics programme, Computer Science programme, Theoretical Physics programme 
and Mathematical Sciences Education programme. The centre is not degree awarding. 
Instead,  the degrees are awarded by the universities in Nigeria. There is also a network 
between Burkina Faso, Mauritania and Senegal on Partial Differential Equations, 
Modelling and Control aiming at creating a critical mass of researchers in mathematics 
in Sub-Saharan Africa. 
 
The French support to mathematics in the French-speaking countries, mainly in the 
west, has been rather small and restricted to arranging shorter courses, workshops and 
conferences etc. 
 
In Southern Africa, one can note that there is also a proposal to start the “Mathematical 
Science Institute of Southern Africa (MSISA)”. This institute will concentrate on 
training of research mathematicians. So far a MSISA library has been established. 
Administratively MSISA will be a research institute based at the University of 
Zimbabwe with a high degree of academic autonomy.  It will operate as a network with 
nodes distributed throughout Southern Africa. MSISA has just started the process to 
apply for necessary funds. 
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Physics  in  Eastern and Southern Africa 
The information about physics research in Eastern and Southern Africa that follows is 
taken from a  “Catalogue on Research Activities in Physics and Related Fields in 
Eastern and Southern Africa; Updated 1998” by L Hasselgren and R Kivaisi. Despite 
that the report is five years old, it is still valid, with only minor corrections of little 
importance for the conclusions to be made. 
 
The report covers 13 countries - Sudan, Eritrea, Ethiopia, Kenya, Uganda, Tanzania, 
Malawi, Zambia, Mozambique, Madagascar, Zimbabwe, Botswana and Swaziland. 
Totally 16 universities are included. In principle, it is also valid for Djibouti, Somalia, 
Angola, Namibia and Lesotho where it is believed that physics research is either non-
existent or very weak. These countries are marked with a brown colour in figure 11. 
This means a population of more than 244 Million people. In summary the following 
conclusions can be made: 
 
• Within the 13 (18) countries there were 79 research groups. Out of these, 68 were 

university based/related.  
• The number of research fields was very limited.  
• Looking at university based groups one notes that: 

- There were 134 scientists with a PhD degree and about 200 scientists and 
technicians with other degrees engaged in the research. With a total population 
of more than 244 million, this means about one physicist with a PhD per two 
million people and about twice that number with other degrees.  

- In most cases, activities were dependent on one or a few individuals.  A critical 
mass is lacking. Only 33 of the groups had two or more members with a Ph.D 
degree.  

- Low salaries paid to scientists make it impossible to take part in research work 
or MSc and PhD programmes since it may be necessary to hold more than one 
job.  

- There were 78 PhD and 170 MSc students engaged in their thesis work within 
the groups presented.  

- During the six-year period 1992-1997 there were totally 557 publications 
divided into 190 publications in international journals, 38 in regional journals, 
81 in local journals, 75 in international conferences and 173 in regional/local 
conferences. About 40% of the publications in international journals were the 
result of research work produced outside the region.  

- 25 of the groups had 3 or more publications in international journals during the 
period 1992-1997, while 22 groups had no such publications at all.  

- 19 of the groups had produced 26 Ph.D theses during the same period. 116 M.Sc 
theses were reported.  

• Equipment is lacking. 
• Local research funding is available only to a very limited extent. Dependence on    

foreign donors is therefore very great. Unfortunately, only few outside organisations 
are prepared to support physics research. 

 
Figure 11 presents a condensed summary of the number of publications in different 
fields of physics and per country in Eastern and Southern Africa for the period 1992 – 
1997. 
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Fig. 11. A summary of the number of publications in different fields of physics and  per 
country in Eastern and Southern Africa for the period 1992 – 1997. Red colour shows 
countries with an activity, which has resulted in more than three international 
publications in refereed journals within the six-year period 1992-1997, with the number 
given. Blue colour is used to show where the number of such publications is less than 
three or where the number of publications/contributions in regional/local journals or 
conference proceedings is more than two. Green colour indicates countries not reaching 
these numbers, and a brown colour indicates countries from where detailed information 
is missing but included in the report. 
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6. SOME ISP PUBLICATIONS 
 

• “Proceedings of Workshop on the Physical Sciences in Eastern and Southern 
Africa; Its Status and Future”, Arusha, Tanzania, 4-7 May, 1992. 

• “Declaration and Recommendations for Action”, International Conference on 
Donor Support to Development-Oriented Research in the Basic Sciences, 
Uppsala, Sweden, 15-16 June, 1995. 

• “1970-1995 Summing up - Looking into the Future”, Rune Liminga, IPICS, 
1996. 

• “IPICS 1970-1997: Results, lessons learned, and prospects for development of 
sustainable environments in developing countries”, Proceeding of the Meeting 
held at Termas el Corazón, Chile, Oct. 19 – 23, 1997. Ed. H M Niemeyer. 

• “Basic Sciences and Development; Rethinking donor policy”, Ed. Martha J 
Garrett and Claes G Granqvist, Ashgate, 1998. 

• “Declaration and Recommendations for Action”, Conference on basic Sciences 
for Development in Eastern and Southern Africa, Arusha, Tanzania, 1-3 March, 
1999. 

• “Catalogue of Institutional Profiles in Chemistry in Eastern and Southern 
Africa”, M H H Nkunya and C C Joseph, IPICS, 1999. 

• “Proceedings of the Conference on Basic Sciences for Development in 
Eastern and Southern Africa”, Arusha, Tanzania, 1-3 March, 1999, Ed. Rogath 
Kivaisi, Alfeo Nikundiwe and Jenerali Ulimwengu. 

• “Research Activities in Physics and Related Fields in Eastern and Southern 
Africa, Updated 1998”, L Hasselgren and R Kivaisi, IPPS, 1998. 

• “Research Activities in Physics and Related Fields in South Africa”, Ilze 
Gertenbach, Nithay Chetty and Lennart Hasselgren, IPPS, 1999. 

• “International Science Programme, Uppsala University, 1961-2001; 
Historical Review and Participants’ Experiences”, Ed. Torsten Lindqvist, Acta 
Universitatis Uppsaliensis, 2001.  

• “Proceedings of the Workshop Mathematics in Africa South of the Sahara”, 
Arusha, Tanzania, Nov. 19-21, 2001.  

 
 Information about ISP: 

• “IPICS Project Catalogue 1997”, IPICS,1998 
• “IPPS Supported Research Groups 1997”, IPPS, 1998. 
• “IPPS Supported Research Groups 2002”. 
• “IPICS Project Catalogue 2003”, under preparation 
• Annual Reports 
• ISP Newsletters 
• www.isp.uu.se  

 
 
 
 
 
 
 
 
 

http://www.isp.uu.se/
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ACRONYMS 
 
ANRAP Asian Network of Research on Antidiabetic Plants 
ACS  American Chemical Society 
ASOMPS Asian Symposium on Medicinal Plants, Spices and other Natural 

Products 
BIRDEM Bangladesh Institute for Research and Rehabilitation on Diabetes, 

Endocrine and Metabolic Disorders 
CIMPA Centre International de Mathématiques Pures et Appliquées 
EPS  European Physical Society 
FRN  Forskningsrådsnämnden 
GC  Gas Chromatography 
HPLC  High Performance Liquid Chromatography 
IAEA  International Atomic Energy Agency 
ICIPE  International Centre for Insect Physiology and Ecology 
ICSU  International Council for Science 
ICT  Information and Communication Technology 
ICTP  The Abdus Salam International Centre for Theoretical Physics 
IFS  International Foundation for Science 
IITA  International Institute of Tropical Agriculture 
ILCA  International Livestock Centre for Africa 
IMPA  Instituto de Matemática Pura e Aplicada 
IMSP  Institut de Mathématiques et de Sciences Physiques 
IOCD  International Organization for Chemical Sciences in Development 
IPICS  International Programme in the Chemical Sciences within ISP 
IPMS  International Programme in the Mathematical Sciences within ISP 
IPPS  International Programme in the Physical Sciences within ISP 
ISP  International Science Programme 
IUPAC International Union of Pure and Applied Chemistry 
IUPAM International Union of Pure and Applied Mathematics 
IUPAP  International Union of Pure and Applied Physics  
MSI  Millennium Science Initiative 
MSISA Mathematical Science Institute of Southern Africa  
NADIMCA Post-Graduate School on Natural Disaster Mitigation in Central America 
NCMS  National Centre for Mathematical Sciences 
NCST  National Center for Natural Science and Technology  
NEPAD The New Partnership for Africa’s Development 
NIB  Swedish Agency for Technical Assistance   
NITUB Network of Instrument Technical Personnel and User Scientists of 

Bangladesh 
NMC  National Centre of Mathematics 
NMR  Nuclear Magnetic Resonance 
NSF  National Science Foundation 
OECD  Organisation for Economic Co-operation and Development 
SAREC Former “Swedish Agency for Research Cooperation with Developing 

Countries”. Now “Department for Research Cooperation”, within Sida 
SIDA  Swedish International Development Authority 
Sida  Swedish International Development Cooperation Agency 
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TWAS  Third World Academy of Sciences 
TWOWS Third World Organisation for Women in Science 
UN  United Nations 
UNDP  United Nations Development Programme 
UNESCO United Nations Educational, Scientific and Cultural Organisation 
WSSD  World Summit on Sustainable Development, Johannesburg, 2002  
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