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Introducing the Centre for Global Sustainability Studies 
Universiti Sains Malaysia

CGSS@USM



As the Vice Chancellor of Universiti Sains Malaysia, I welcome this opportunity to launch and introduce 
the mission of the Centre for Global Sustainability Studies (CGSS@USM), a new international Centre 
of Universiti Sains Malaysia. 

This Centre promises, over the long term, to support detailed policy analysis and activities to 
contribute to efforts to resolve pressing problems of sustainable development confronting Malaysian 
society and the global community today and into the future. 

The launch of the CGSS@USM is accompanied by the Centre’s first paper in its policy discussion 
series. The purpose of this series is to act as a catalyst for further dialogue and collaborative thinking 
among policy makers and others, and to highlight where the need for more academic research and 
analysis may exist. 

This first policy discussion paper, exploring the relationship between capacity in science, technology 
and innovation and sustainable development, illustrates just how critical it is that developing countries 
place sufficient importance on building capacity from within if they are to meet the significant 
development challenges that face them. 

In Malaysia, we are making some progress in strengthening our capacity in science, technology and 
innovation. Just recently, USM proudly announced that its Centre for Chemical Biology (CCB@USM) 
had decoded the DNA of the rubber tree, an important breakthrough for the potential of Malaysia’s 
rubber industry. Such results as this demonstrate how investment in research makes a difference. 
Yet, we still have a long way to go. I see the establishment of the CGSS@USM as an important step 
in this direction. 

The CGSS@USM will ask important questions about sustainability and development for the benefit 
of Malaysians, yes, but also for the benefit of other developing countries within and outside the 
region, as well as the international donors and organisations who strive to continually ensure their 
work is effective and leads to positive development outcomes. 

We at USM invite the local and international community to get behind these efforts to make further 
progress towards addressing the most important challenges of our time. I welcome and support this 
initiative wholeheartedly. 

Prof. Tan Sri Dato’ Dzulkifli Abdul Razak
Vice Chancellor
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II
Why a Centre for Global Sustainability Studies? 

The mission of the Centre for Global Sustainability Studies (CGSS@USM) is to contribute, through 

education for sustainable development, scientific assessment, policy research and capacity building, 

to efforts to resolve pressing problems confronting Malaysian society and the global community 

today and into the future. One of the top priorities of the CGSS@USM will be addressing the impact of 

climate change and ecosystems degradation on the economies of developing countries. Importantly, 

the CGSS@USM will explore how developing countries can become or remain low-carbon societies 

while addressing development challenges. 

CGSS@USM intends to provide a strong institutional framework which will be a conduit between 

science and policy and that will forge and promote dialogue between the scientific community and 

policymakers in an effort to formulate better national policies, strategies and programmes. 

CGSS@USM will be an international centre bringing together international expertise as well as 

knowledge from within USM and Malaysia. It will adopt a multidisciplinary approach to research 

problems. It will engage experts from traditional disciplines such as economics, education, law, 

biology, political science, physics and chemistry and ask them to pool their specific knowledge and 

expertise in a focused attempt to understand and resolve some of the key challenges of sustainable 

development. 

The launch of the CGSS@USM on 14 December 2009 by the Minister of Higher Education, Malaysia, 

Dato’ Seri Mohamed Khaled Nordin is accompanied by this, the first paper in its policy discussion 

series, a paper outlining the case that capacity for science, technology and innovation, built 

from within, is necessary if developing countries are to be poised to respond to the most critical 

development challenges of these times. In so doing it reflects upon the lessons offered by key 

reports on what it will take to strengthen capacity in Malaysia, the region, and other developing 

countries around the world.  It is intended that such lessons, as relevant and appropriate, will help 

to inform the direction and work of the Centre. 

Key reports on science, technology and innovation for development emphasise that: 

•there is a need for institutions working at the science/policy interface; 

•there is value in south to south cooperation and collaboration; 

•research institutions with knowledge at the science/policy interface can assist in fostering the 

development of scientifically literate policy makers and policy literate scientists; 

•interdisciplinary collaboration and dialogue is a key part of strengthening capacity. 

Preface
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Such observations have informed the raison d’être of the Centre. By contributing in such ways, it is 

hoped that the CGSS@USM will play an important role in strengthening capacity in and for Malaysia 

and the region. 

In elaborating its mission the CGSS@USM will seek to collaborate with institutions working in and 

outside Malaysia to leverage on complementarities and to share information. Already, in September 

and October 2009 respectively , the Centre has hosted the Asian region meeting of the Satoyama 

International Initiative of the Japanese Ministry of Environment and the International Council on 

Science (ICSU) Regional Consultation in Asia and the Pacific, just two examples of how the Centre 

will facilitate activities and support the work of other institutions towards strengthening capacity for 

science, technology and innovation in Malaysia and the region. 

The Centre will welcome partnerships and collaboration with other relevant institutions from the 

region and around the world and will seek to actively engage science academies, international 

organisations and scientific organisations. 

The Centre, situated within a university of global standing, will make strong use of the potential 

for interdisciplinary collaboration such a university setting allows. Sustainability concerns the 

humanities, commerce, management and entrepreneurship, governance and law as much as it does 

chemistry, biology or engineering - a centre such as the CGSS@USM is uniquely poised to explore 

the interdisciplinary approaches sustainable development requires. 

In 2010 the CGSS@USM will focus on the role of universities in meeting pressing global 
challenges in sustainability as embodied in the Millennium Development Goals, amidst the 
spectre of global warming and ecosystems degradation. Towards that end, the Centre will 
re-examine the importance of developing countries to build the human capital in science, 
technology and innovation needed to address these challenges, bearing in mind that “95% 
of the new science in the world is created in the countries comprising one fifth of the world’s 
population…and much of that science neglects the problems that afflict most of the world’s 
people.” The CGSS@USM will revisit on the preoccupation of universities in the developing 
world to play catch-up on the issue of ‘university ranking’ thus over-emphasising on 
publication for ‘impact factor’ rather than ‘impact for human wellbeing.” 

One of the platforms that we will offer to highlight the above is through the ‘Policy Discussion Series’ 

and the present publication is the first in this continuing effort. We hope that it would generate 

much interest and debate in our common endeavour to make this planet a better place to live in. 

Professor Zakri Abdul Hamid, 
Director, CGSS@USM 
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This policy discussion paper draws from key reports on capacity building for sustainable development, 

observing that strengthening capacity in developing countries must support development and asking 

to what extent and in what ways? It further asks what developing countries risk losing over the short, 

medium and long term if investment in greater capacity is not prioritised. It suggests that knowing 

more about the mechanics of the link between development outcomes and capacity in developing 

countries may help policy makers in government and academia, donors, civil society and the private 

sector approach the task of capacity building in a more productive way. 

The discussion paper first examines the reality of disparate capacity between the developed and 

developing world. 

Drawing on recently released statistics, the paper observes that a significant capacity deficit in 

science, technology and innovation exists across the developing world. However, it notes there is 

a great diversity among regions and countries in both the nature and depth of the capacity deficit. 

While some are poised to take advantage of new technologies of this century, others have such a 

low capacity baseline and other barriers to technology take up that without significant intervention 

the gap between the most scientifically and technologically advanced and the least is likely only to 

widen further in coming years. 

After examining the capacity disparity the paper focuses on what improved capacity in STI in 

developing countries may mean for development, and what is risked without it. It observes the 

findings of key reports that the strengthening of capacity within developing countries is critical and 

necessary to support development generally and progress towards the Millennium Development 

Goals more specifically. 

IIIExecutive Summary 



The paper further examines existing knowledge about how capacity for science, technology and 

innovation can be strengthened, grouping these lessons into the following key themes: 

1. Rebuilding a culture of science and reasserting ownership of the scientific endeavour – 

noting the many initiatives highlighting the contribution of ancient cultures to the development of 

modern science and modern technologies and noting that these initiatives may help to motivate 

a young generation of scientists and innovators in developing countries.  

2. Insisting on global rules that support knowledge for development – noting that the intense 

scrutiny of global rules in areas such as trade and intellectual property rights in the past decade 

has been driven in no small part by developing countries and civil society concerned about these 

rules undermining sustainable development. Noting further that many specific suggestions have 

been made in the context of how global rules and the global community can support rather than 

undermine the strengthening of capacity for development. 

3. Strengthening respect and coherence and defining responsibilities at the donor - developing 

country interface – noting there is increasing awareness that both donors and developing countries 

have responsibilities toward ensuring that external assistance for strengthening capacity for 

science, technology and innovation is effective and relevant – in particular that it is demand 

driven, goes to priority areas for development and supports long term capacity strengthening. 

4. Building efficiency through south to south/regional cooperation including Centres of 
Excellence – noting that many suggestions have been made regarding the value of regional 

approaches and south-to south cooperation for strengthening capacity, including through the 

establishment of Centres of Excellence and further noting that such approaches must take care to 

respect the diversity of needs and priorities within regions. 

5. Focusing on governance as a priority – noting as Kofi Annan observed, that “good governance 

is the single most important factor in eradicating poverty and promoting development”, including 

in the context of science, technology and innovation. 

6. Taking responsibility for strategic priority setting – noting that high level government 

commitment to building effective policies to strengthen capacity in STI is important, as is building 

flexible but strategic and coherent policies directed at priority areas. 

7. Focusing on overall institutional strength – noting that building strong institutions is an essential 

part of strengthening capacity. 

8. Fostering policy literate scientists & scientifically literate policy makers – noting that 

strengthening capacity for science, technology and innovation will require not only scientists who 

are literate and able to engage in policy fields, but also scientifically literate policy-makers who 

are able to seek and interpret advice at the science/policy interface. 



9. Identifying realistic goals, building from existing strengths; catering to existing needs – 

noting that even with significant financial investment in a short time frame, strengthening capacity 

will be a long-term and ongoing process. 

10. Strengthening the effectiveness & relevance of R&D – noting that increasing the relevance 

and effectiveness of the research and development process is key to the strengthening of 

capacity more broadly, and that many specific suggestions have been made toward this end. 

11. A focus on primary education is important, but not enough – noting that while the focus of 

the Millennium Development Goals on primary education is good, it does not go far enough if 

the strengthening of capacity in science, technology and innovation is a goal. For that, expanding 

both basic and science education at higher levels is necessary. 

12. Ensuring the brightest contribute at home – noting that a concern shared by many developing 

countries is how to ensure its brightest are encouraged contributing their skills and talents in 

their own countries, rather than being lost to overseas. Further noting that different countries 

have approached this issue in different ways, with south-to-south exchange of information on 

successes and challenges being valuable in addressing this issue. 

13. Recognising that independent and critical voices are a tool, not a threat - noting that 

appropriate and inclusive consultation and participation is important in ensuring that government 

programmes and actions are responsive to community opinion and need, and noting that a 

culture that welcomes criticism can benefit as this openness can help to orient and balance 

policy direction and implementation. 

14. Working effectively with the private sector and building a culture of entrepreneurship – 

noting that strengthening the private sector, and its role in strengthening capacity overall requires 

positive interventions by government, and that innovation focused on local needs and priorities 

is helped by encouraging a culture of entrepreneurship, including in research institutions. 

15. Building institutions and research at the policy science interface – noting that dedicated 

centres working at the science/policy interface will support the strengthening of capacity for 

science, technology and innovation, especially when institutions with such a mandate work 

effectively with national and regional policy makers to impart new knowledge and lessons at the 

S&T/policy interface. 

The paper concludes that strengthening capacity for science, technology and innovation - will take a 

multifaceted response and involve action in many ways, at many levels. The paper further concludes 

that there is a great deal yet to learn about what it takes to strengthen capacity, and that governments, 

donors and others will need to continue to reflect upon and learn from experience. It observes 

that need for feedback between experience, policy and action will be ongoing. The contribution, 

cooperation and collaboration of many actors, not least institutions working at the policy research 

interface, will be key in providing a space for these lessons to be identified, communicated and 

acted upon.



IV
“The idea of two worlds of science is anathema to the scientific spirit. It will require the 
commitment of scientists and scientific institutions throughout the world to change that 

portrait to bring the benefits of science to all”. 

Kofi Annan, United Nations Secretary General 7 March 2003 

Is development supported through the building of capacity in science, technology and innovation in 

developing countries? 

Clearly, strengthening capacity in developing countries must, intuitively, support development. But 

to what extent and in what ways? 

To ask the question another way, what do developing countries risk losing over the short, medium 

and long term if investment in greater capacity is not prioritised? 

Knowing more about the mechanics of the link between development outcomes and capacity in 

developing countries may help policy makers in government and academia, donors, civil society and 

the private sector approach the task of capacity building in a more productive way. 

That the former Secretary General of the United Nations, Mr. Kofi Annan, was a great champion of 

the need to focus on these issues helped to spur analysis and to build political awareness of these 

challenges. The questions above have been at the centre of a small number of key reports, not least 

the report of the Millennium Project’s Taskforce on Science, Innovation and Development “Innovation: 

Applying Knowledge for Development” as well as, in various contexts, within the work programmes 

of bilateral donors, philanthropic organisations, research institutions, international organisations and 

non-government organizations around the world. These reports identify what is known, and also 

expose gaps in our knowledge of how capacity can be built. In terms of operationalising what is 

known, there remains a significant way to go. 

The report first examines the reality of disparate capacity between the developed and developing 

world. It then focuses on what improved capacity in STI in developing countries may mean for 

development, and what is risked without it. The report goes on to examine what we know about 

how capacity can be improved, elucidating key themes from the literature. 

Introduction 



V
Recent statistics released by UNESCO’s Institute for statistics (UIS 2009) present a picture of R&D 

capacity in developing countries that is somewhat improved over previous years. The authors caution 

however, that the picture is skewed somewhat by the increased investment in R&D by a handful of 

key developing countries, with many others still lagging far behind. 

The main observations of the report are that: 

•	 R&D expenditure and the number of researchers worldwide have grown significantly between 

1996 and 2007;

•	 Developing countries more than doubled their annual spending on research and development 

between 2002 and 2007, from $135 billion to $274 billion. That spending accounted for 24% of 

the world’s total R&D budget in 2007, an increase of 7% from 2002. They also increased their 

global share of researchers, from 30.3% (1.8 million) to 38.4% (2.7 million). However, these 

figures were heavily influenced by significantly increased investment by China, which accounted 

for 39% of all R&D spending and 53% of researchers in the developing world;

•	 Most developing countries invest less than 1% of GDP in R&D, but there are some notable 

exceptions such as China and Tunisia, which have significantly increased their R&D investment 

during the last 10 years. Of developing countries, only China, Brazil, Tunisia, Korea and Singapore 

invested more than 1% of GDP. African countries, at least those with sufficient data available, 

invested just .4% on average. The above statistics contrasts with developed countries in 2007 (or 

latest year available) invested within the range of 1.8 to 4.7% with 1.8% in the European Union, 

2.7% in the United States, 3.5% in Japan and 4.7 % in Israel;

•	 In most developed countries, R&D activities are largely financed and conducted by the business 

sector. Yet, the public sector plays a major role in most developing countries;

•	 Globally, women account for slightly more than one-quarter of researchers. In some developing 

countries this is much lower, in others much higher. South East Asia comes in towards the higher 

end, with 40% of researchers reported as being women. (Contrast that with India and a developed 

country such as Japan, both at 13% and it is clear gender disparity in research is not only a 

question for developing countries); 

•	 There is a clear need to collect and analyze quality R&D statistics, especially in developing 

countries, to support evidence-based policymaking at the national and international levels;

•	 The data available present only a partial picture. In order to increase the availability of R&D 

statistics worldwide, the UIS has been engaged in capacity building activities through regional 

workshops in developing countries;

The Challenge –
Two Worlds of Science?



•	 The UIS is working on producing guidelines on how to apply the global standards for the collection 

of R&D data in developing countries;

•	 Other than R&D data, there is also a clear perceived need in developing countries to collect 

broader data on their science and technology systems, going beyond the narrower concept of 

R&D alone (UIS, 2009). 

Notably, on several indicators no data has been available for some countries, thus these countries 

have not been included in the overall averages. It may be no surprise or coincidence that many 

of these countries are located in sub Saharan Africa, and other parts of the world where poverty 

is highest. As the report notes, capacity building for data collection itself is a part of the capacity 

building challenge. In commenting on the report, Mohamed H.A. Hassan of the Academy of Sciences 

for the Developing World was quoted as observing that “we have a long way to go in our efforts to 

build both capacity and excellence in science in developing countries”(The Scientist 2009). 

It is important to remember also that these statistics provide a quantitative rather than qualitative 

approach to the issue, with Hassan also noting that even though there has been a slight increase in 

research reported in peer-reviewed publications from scientists in developing countries, the additional 

R&D funding has not produced influential science and that the money could be more effectively 

targeted to promote excellence in education and higher quality research. (The Scientist, 2009).  

The Rand Corporation in its 2006 report prepared for the U.S. National Intelligence Council titled  

“The Global Technology Revolution 2020”, approaches the capacity disparity from a different angle, 

by considering what the disparity means for whether various country groups will be able to take 

advantage of the technological advancements that will be with us by 2020. In addressing countries’ 

capacity to achieve science and technology goals it classifies countries as “scientifically lagging”, 

“scientifically developing”, “scientifically proficient” and “scientifically advanced”. 

After examining the likely top technology applications for 2020, the report considers the top 

technology applications it viewed as possible by 2020 (Rand 2006, p.3). It identifies sixteen of 

these as meeting the criteria of being “widely available commercially, enjoying a significant market 

demand, and a ecting multiple sectors (e.g., water, food, land, population, governance, social 

structure, energy, health, economic development, education, defense and conflict, and environment 

and pollution). These sixteen technologies are described in Box 1 below. The report notes that these 

technologies vary significantly in assessed technical feasibility and implementation feasibility by 

2020. It is clear within the list that some of these technologies, if effectively implemented would 

have particularly acute benefits for rural and poor communities, as are prevalent in much of the 

developing world. These include techniques and devices that reliably filter, purify and decontaminate 

water locally using unskilled labour, cheap solar energy, and wireless rural communications.  

The report looks at each technology with reference to both “technical feasibility” and ‘implementation 

feasibility”, noting that the latter is “the net of all nontechnical barriers and enablers”. The report 

further identifies the major drivers and barriers that countries may face to 2020. These are: 

•	 Cost and financing;

•	 Social values, public opinion, and politics;

•	 Infrastructure;

•	 Privacy concerns;

•	 Use of resources and environmental health;

•	 R&D investment;



•	 Education and literacy;

•	 Population and demographics; and,

•	 Governance and political stability.

The report concludes that nations will vary in their capacity to reap the benefits of technology 

applications. Of the 29 countries analysed by the report’s author’s, it found that China and India 

would be “scientifically proficient” through to 2020, and able to acquire 12 of the top 16 technology 

applications. “Scientifically developing” countries who would have sufficient science and technology 

capacity to acquire 9 of the top 16 applications would include Chile, Brazil, Colombia, Mexico, 

Turkey, Indonesia and South Africa, while “scientifically lagging” countries would have sufficient 

capacity to acquire only five of the top 16 technologies would include countries such as Pakistan, 

Nepal, Egypt, Iran, Kenya, Cameroon, Chad and Fiji (Rand 2006 p. 6). The type of technologies that 

these scientifically lagging countries are suggested as being capable of acquiring are those requiring 

the lowest needed baseline capacity – these tend to correspond fortunately to some of the most 

critical needs within some developing countries such as the filters needed to ensure clean drinking 

water (see Figure 1, below). 

Figure 1. Source: RAND Corporation. 2006. The Global Technology Revolution 2020. San Francisco: 

The Rand Corporation.



Box 1: Top 16 Technologies for 2020
 
Cheap solar energy: Solar energy systems inexpensive enough to be widely available to developing 
and undeveloped countries, as well as economically disadvantaged populations. 

Rural wireless communications: Widely available telephone and Internet connectivity without a wired 
network infrastructure.

Communication devices for ubiquitous information access: Communication and storage 
devices—both wired and wireless—that provide agile access to information sources anywhere, anytime. 
Operating seamlessly across communication and data storage protocols, these devices will have 
growing capabilities to store not only text but also meta-text with layered contextual information, 
images, voice, music, video, and movies.

Genetically modified (GM) crops: Genetically engineered foods with improved nutritional value 
(e.g., through added vitamins and micronutrients), increased production (e.g., by tailoring crops to 
local conditions), and reduced pesticide use (e.g., by increasing resistance to pests). 

Rapid bioassays: Tests that can be performed quickly, and sometimes simultaneously, to verify the 
presence or absence of specific biological substances. 

Filters and catalysts: Techniques and devices to effectively and reliably filter, purify, and  decontaminate 
water locally using unskilled labor. 

Targeted drug delivery: Drug therapies that preferentially attack specific tumors or pathogens 
without harming healthy tissues and cells. 

Cheap autonomous housing: Self-suficient and affordable housing that provides shelter adaptable 
to local conditions, as well as energy for heating, cooling, and cooking. 

Green manufacturing: Redesigned manufacturing processes that either eliminate or greatly reduce 
waste streams and the need to use toxic materials. 

Ubiquitous radio frequency identification (RFID) tagging of commercial products and individuals: 
Widespread use of RFID tags to track retail products from manufacture through sale and beyond, as 
well as individuals and their movements. 

Hybrid vehicles: Automobiles available to the mass market with power systems that combine internal 
combustion and other power sources while recovering energy during braking. 

Pervasive sensors: Presence of sensors in most public areas and networks of sensor data to 
accomplish real-time surveillance. 

Tissue engineering: The design and engineering of living tissue for implantation and replacement. 

Improved diagnostic and surgical methods: Technologies that improve the precision of diagnoses 
and greatly increase the accuracy and ecacy of surgical procedures while reducing invasiveness and 
recovery time. 

Wearable computers: Computational devices embedded in clothing or in other wearable items, 
such as handbags, purses, or jewelry. 

Quantum cryptography: Quantum mechanical methods that encode information for secure transfer. 

Source: RAND Corporation. 2006. The Global Technology Revolution 2020. San Francisco: The Rand 
Corporation.



Note however, that the ability to acquire technology is separate to the ability to implement 

technology, and the report’s authors analyse both questions separately. (See Figure 2, below.) The 

report’s authors also reflect upon the reality that even if a country has both the ability to acquire and 

implement a given technology, that does not mean they need or want to. 

Figure 2. Source: RAND Corporation. 2006. The Global Technology Revolution 2020. San Francisco: 

The Rand Corporation.



The report goes on to make several main observations relevant to developing countries, noting: 

•	 The emergence of China and India as rising technological powers;

•	 The wide variation in technological capability among the scientifically developing countries of 

Southeast Asia and Latin America;

•	 The large scientific and technological gap between the scientifically developing countries of 

Latin America, as well as Turkey and South Africa, and the rising technological powers, China 

and India;

•	 The enormous scientific and technological gap between the scientifically lagging countries 

of Africa, the Middle East, and Oceania and the scientifically advanced nations of North 

America, Western Europe, and Asia;

•	 The significant gap that must be filled before the scientifically lagging nations can even reach 

the level of proficiency. 

The report concludes by noting that accelerated technology development will continue, however 

that countries will benefit in considerably different ways. The report notes “the scientifically lagging 

countries around the world will face the most severe problems— disease, lack of clean water and 

sanitation, and environmental degradation. They will also likely lack the resources to address these 

problems. Consequently, they stand to gain the most from implementing the 2020 technology 

applications. However, to do so, these nations will need to make substantial inroads in building 

institutional, physical, and human capacity. The e orts and sponsorship of international aid agencies 

and other countries may assist in these e orts, but the countries themselves will have to improve 

governance and achieve greater stability before they will be able to benefit from available S&T 

innovations” (Rand, 2006 p.23).

Similar observations about capacity in developing countries in science, technology and innovation 

have been made in several other reports and processes. 

In a regional context, that of Arab states, the newly released “Arab Knowledge Report 2009: Towards 

Productive Intercommunication for Knowledge” sponsored by UNDP and the Mohammed bin Rashid 

Al Maktoum Foundation, looks in particular detail at capacity deficits and holes in the Arab states 

for a Knowledge society, noting that “knowledge underdevelopment, observable in the areas of both 

acquisition and production, widens the existing knowledge gap. As is the case with the other peoples 

of the world, the Arabs over the course of their history have built up a vast stock of knowledge that 

expresses their ways of life and their skills in work and production. The existence of a knowledge 

gap today means that, despite this, Arab societies have been unable to access the gains made by 

technological progress, and unable to indigenise new media and mechanisms capable of taking 

advantage of new forms of knowledge in the development field. This lack extends to the social and 

cultural milieus. Despite the many cultural bright spots in the Arab region in its modern era, this 

achievement must seem modest and timid in comparison with the achievements of other regions 

of the world. At the same time, it is constrained by many societal, cultural, and political restrictions, 

most of which can be ascribed to the limitations placed on freedom in its broadest sense and on 

productive intercommunication with the self and with the world”(UNDP 2009 p. 224).



In the more specific context of the ability of signatory countries to implement the Cartagena 

Protocol on Biosafety, for example, a detailed assessment of the effectiveness of internationally 

funded capacity for biosafety and biotechnology released in 2007 by the United Nations University 

– Institute of Advanced Studies, similar conclusions were echoed. The report observed the capacity 

deficits were so pervasive and broad that there cannot be said to be an effective international 

system of biosafety at the moment. (UNU-IAS 2007, p. 12). This report identified several contributing 

factors to this lack of capacity, not least among them broad lack of capacity within institutions. 

Cleary, a significant capacity deficit in science, technology and innovation exists across the 

developing world. However, there is a great diversity among regions and countries in both the nature 

and depth of the capacity deficit. While some are poised to take advantage of new technologies 

of this century, others have such a low capacity baseline and other barriers to technology take up 

that without significant intervention the gap between the most scientifically and technologically 

advanced and the least is likely only to widen further in coming years. What this gap means for 

sustainable development goals generally and the Millennium Development Goals in particular, and 

how greater capacity could support these goals, is the subject of the following discussion. 

To return to the quote that opened this report – the proposition that there exists two worlds of science. 

Perhaps among nations, the above statistics demonstrate that the picture is more varied, and that 

some developing countries are making significant progress. On that analysis, there are perhaps now 

three, or even four ‘worlds of science”. But even within those countries where improvements have 

been made inequalities are rife. So it remains, that the wealthiest of all peoples live in one world 

of science in which the most advanced scientific and technological advance fulfil both their needs 

and desires. At the other end of the spectrum, and encompassing a far larger number of people, are 

those whom science and technology has barely touched, those whose most basic of needs – to live 

past the age of five, to access clean drinking water, to survive childbirth - are not met. 



The previous discussion illustrated the disparities in capacity for science, technology and innovation 

between developed and developing countries, as well as among developing countries. This discussion 

focuses on why strengthening developing country capacity in science, technology and innovation is 

essential for sustainable development. 

A key way in which the international community has cooperated towards sustainable development 

was through the setting of the Millennium Development Goals. These Goals were declared at the 

Millennium Summit in September 2000 with the adoption by world leaders of the UN Millennium 

Declaration. This Declaration set out a new global partnership to reduce extreme poverty. The series 

of time-bound targets, with a deadline of 2015, have become known as the Millennium Development 

Goals (MDGs). 

The MDGs contain quantified targets for addressing extreme poverty in its many dimensions-including 

income poverty, hunger, disease, lack of adequate shelter, and exclusion-while promoting gender 

equality, education, and environmental sustainability. They correspond to basic human rights-such as 

the rights of each individual to health, education, shelter, and security (Millennium Project, 2005). 

Each of the goals, listed below, is accompanied by targets, and indicators to measure progress. 

Goal 1 Eradicate Extreme Poverty 

Goal 2 Achieve Universal Primary Education 

Goal 3 Promote Gender Equality and Empower Women

Goal 4 Reduce Child Mortality

Goal 5 Improve Maternal Health

Goal 6 Combat HIV/AIDS, Malaria and other diseases

Goal 7 Ensure Environmental Sustainability

Goal 8 Develop a Global Partnership for Development

These key goals accompanied by important targets and indicators and serving to help mobilise 

governments and the international community within the framework of Goal 8, developing a Global 

Partnership for Development. 
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Each of these goals is relevant in some way to strengthening capacity in science, technology & 

innovation. Some, such as ensuring environmental sustainability, will require on scientific knowledge 

and in some cases, technological approaches. Others, such as reducing child mortality, improving 

maternal health and combating HIV/AIDS, malaria and other diseases also require the application 

of science and technology. Notably, these and other goals such as achieving universal primary 

education also serve to reinforce capacity – the more educated and healthy the population, and the 

more women available for work, the greater a nation’s capacity to foster its talent. Goal 8, a global 

partnership for development recognises that meeting the other goals will not happen just by and 

within developing countries, but as a result of the actions of the international community as a whole, 

such as through international rules on trade and intellectual property, and the commitment of donor 

countries to development assistance. These rules and this assistance impact on the capacity of 

developing countries to build industries, to access and utilise knowledge and to invest in the building 

of capacity in science and technology. 

In 2005, the Secretary General of the United Nations Kofi Annan, delivered a report to the 

General Assembly reflecting on progress towards the MDGs.  Titled “In larger freedom: towards 

development, security and human rights for all” Annan highlighted the role of science and 

technology in development. To this end he noted that “to help drive economic development and to 

enable developing countries to forge solutions to their own problems, a significantly increased global 

effort is required to support research and development to address the special needs of the poor 

in the areas of health, agriculture, natural resource and environmental management, energy and 

climate” (A/59/2005, par.67). He further noted “information and communication technologies can 

significantly contribute to the achievement of the Millennium Development Goals. To fully utilize the 

potential of information and communication technology (ICT), we need to address the digital divide, 

including through voluntary financing mechanisms” (A/59/2005, par.68). 

There has been some progress towards the MDG targets but, as the Millennium Project has pointed 

out, “progress has been far from uniform across the world-or across the Goals. There are huge 

disparities across and within countries. Within countries, poverty is greatest for rural areas, though 

urban poverty is also extensive, growing, and underreported by traditional indicators” (Millennium 

Project, 2005). It seems to be no coincidence that those starting from the lowest baseline and 

making limited progress towards MDG targets are also those with significantly lagging capacity 

in STI. As the Millennium Project indicates, “Sub-Saharan Africa is the epicentre of crisis, with 

continuing food insecurity, a rise of extreme poverty, stunningly high child and maternal mortality, 

and large numbers of people living in slums, and a widespread shortfall for most of the MDGs. Asia is 

the region with the fastest progress, but even there hundreds of millions of people remain in extreme 

poverty, and even fast-growing countries fail to achieve some of the non-income Goals. Other regions 

have mixed records, notably Latin America, the transition economies, and the Middle East and North 

Africa, often with slow or no progress on some of the Goals and persistent inequalities undermining 

progress on others” (Millennium Project, 2005). 



These regions, according to the UIS and Rand reports discussed above, largely correspond to those 

described as lacking in capacity in science, technology and innovation. Similarly, low capacity in 

STI tends to correspond with high vulnerability to the impacts of environmental degradation - for 

developing countries, the challenge posed by Goal 7 “Ensuring environmental sustainability” is a 

particularly acute one. It is also a goal for which strengthening capacity in science, technology and 

innovation is particularly critical. 

It is well accepted that developing countries suffer disproportionately from the impacts of 

environmental degradation. This is true across the spectrum of environmental issues and indicators. 

Developing countries are home to most of the world’s biodiversity and are particularly impacted 

by species and habitat loss – including through processes such as deforestation and poaching. 

Similarly, they are most affected by desertification and their populations most susceptible to issues 

relating to food security. They suffer disproportionately from natural disasters including earthquakes, 

typhoons, flooding and drought, not only because of the regions in which they are located but 

because the poverty of their populations increases vulnerability and because of the low capacity 

of government for disaster prevention and response. In the context of climate change, developing 

countries are expected to experience impacts particularly acutely, despite using, per capita, a far 

lower proportion of the world’s resources and greenhouse gas load. In the case of small island 

nations, climate change threatens the very existence of some States. In each of these issues low 

capacity has contributed to creation of these vulnerabilities. Strengthening capacity will be crucial 

in improving these scenarios (Millennium Ecosystem Assessment, 2005).

Even in those developing countries that have made significant progress in science, technology and 

innovation over recent years, vast inequities in wealth between the richest and the poorest in these 

countries poses additional challenges – just because some level of capacity is present, does not 

mean it serves to meet the needs of the poor. Such parameters are important in assessing whether 

capacity in science, technology and innovation will help in the attainment of development goals. 

The role of science, technology and innovation in meeting the MDGs is reflected upon in several 

contexts in more detail in the Millennium Project’s 2005 report of its Taskforce on Science, Technology 

and Innovation titled “Innovation: applying knowledge in development”. This report tied its analysis 

closely to the Millennium Development Goals. 

The report emphasises that “meeting the Goals will require a substantial reorientation of development 

policies to focus on key sources of economic growth, including those associated with the use of 

new and established scientific and technological knowledge and related institutional adjustments. 

Countries will need to recognize the benefits from advances in science and technology and develop 

strategies to harness the explosion in new knowledge”(Millennium Project 2005, p. 1). How this 

report, and others, recommends countries do this is discussed in section V of this report. 



Although not specifically mentioned as a Millennium Development Goal, the United Nations 

ultimate work towards ensuring peace and security is inextricably linked to indicators of well being 

such as poverty, food and resource security, as well as to social parameters, including economic 

equality between peoples. Capacity in science, technology and innovation, and the fostering of 

knowledge societies more broadly, can only strengthen economic equality and social tolerance.  

The strengthening of capacity for science, technology and innovation, and the goal of building 

knowledge societies is critical then not only for sustainable development but for the peace and 

security of all nations.



VII
The previous discussion has illustrated the capacity gap in science, technology & innovation between 

developed and developing countries. It has also illustrated that there is a great diversity in capacity 

for science, technology and innovation among developing countries. The discussion observed further 

that the strengthening of capacity within developing countries is necessary to support development 

generally and to support progress towards the Millennium Development Goals specifically. 

The following discussion draws together some of the key lessons from existing literature to 

consolidate what has been suggested may form some of the elements of an effective response 

to the challenge of strengthening capacity in science, technology and innovation for development. 

The point here is to demonstrate that we already know a great deal about what is needed, though of 

course we will continue to reflect upon and learn from experience. What is necessary also is action. 

The onus to act falls upon many shoulders, not least upon developing countries themselves. Donors 

also are a key part of the picture, as is the global community as a whole. This is through not only 

a commitment to financial support for development through aid and technical assistance but also 

to expressing that commitment in real terms through the appropriate defining of rules, particularly 

in the areas of trade and intellectual property, that impact strongly on the ability of developing 

countries to strengthen STI capacity.  

The following discussion is arranged by fifteen of the key themes that have arisen in the literature 

on science, technology and innovation to support progress towards sustainable development and 

the Millennium Development Goals. In presenting these observations, the intention is not to either 

endorse or dismiss any idea but to distill just a handful of the key themes emerging for the purpose 

of further consideration by policy makers and others with the capacity to act. These themes are: 

1. Rebuilding a culture of science – reasserting ownership of the scientific endeavour;

2. Insisting on global rules that support knowledge for development; 

3. Strengthening respect and coherence and defining responsibilities at the donor-developing 
country interface;

4. Building efficiency through south to south/regional cooperation including Centres of Excellence;

5. Focusing on governance as a priority;
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6. Taking responsibility for strategic priority setting; 

7. Focusing on overall institutional strength; 

8. Fostering policy literate scientists & scientifically literate policy makers;

9. Identifying realistic goals, building from existing strengths; catering to existing needs;

10. Strengthening the effectiveness & relevance of R&D;

11. A focus on primary education is important, but not enough; 

12. Bringing the diaspora home; 

13. Recognising that independent and critical voices are a tool, not a threat;

14. Working effectively with the private sector; 

15. Building institutions and research at the policy science interface;

Theme 1. Rebuilding a Culture of Science – Reasserting Ownership of the Scientific Endeavour

“People talk about the ‘Dark Ages’ - the 1000-year period following the 

fall of the Roman Empire until the Renaissance …Well, it may have been 

‘dark’ in northern Europe, but it was sunny elsewhere: in Muslim Spain, 

Italy, the Golden Middle East, China and India, science and technology were 

flourishing.”  

Professor Salim Al-Hassani, University of Manchester explaining the rationale for 

the 1001 Inventions Exhibition (Bailey, 2009)

This theme is presented first due to its positivity and because it recasts the common narrative that 

the challenge is for developing countries to “catch up” to the west. It does this by placing greater 

emphasis on acknowledgement of the current achievements of developing countries, as well as by 

placing science and technology capacity in a broader historical frame of reference. 

Widening the historical frame of reference away from western achievements since the enlightenment 

quickly exposes a history in which ancient and not so ancient cultures in lands that are now 

developing countries provided the platform on which modern science and modern technologies, as 

well as codified systems of knowledge from Asia, have been built. 

Why is this important? Because acknowledging existing capacity and highlighting the legacy of 

achievement from the past is empowering and just, and may just generate energy and momentum 

on its own. Some key developing countries have recognised the value in exposing a new generation 

of children and young adults to this legacy, not least in an effort to demonstrate that science belongs 

to them, as much as to the west. Such efforts are underscored by a belief that pride and ownership 

are an often underestimated motivating force. Examples of these efforts - the work of the Bibliotheca 

Alexandrina, India’s Science and Technology Heritage Exhibition and the work of 1001: Inventions: 

The Rich Heritage of Islamic Science and Culture Exhibition are explored further in Box 2 below. 



Box 2. Reclaiming a Rightful Heritage

The Bibliotheca Alexandrina
The New Library of Alexandria, the New Bibliotheca Alexandrina is dedicated to recapture 

the spirit of openness and scholarship of the original Bibliotheca Alexandrina that for over six 

centuries was the “zenith of learning” (Bibliotheca Alexandrina 2009). The mission of the new 

library is to be a center of excellence for the production and dissemination of knowledge, 

and to be a place of dialogue and understanding between cultures and peoples.  The New 

Bibliotheca, led by its Director Dr. Ismail Serageldin with a Council of Patrons, Advisory Board 

and Board of Trustees was established by Law in 2001. It has several centres and programmes. 

The establishing law describes the Bibliotheca as “an Egyptian center of cultural radiance, a 

beacon for thought, culture and science, encompassing all the products of the human mind 

in all languages, from all cultures, ancient and modern.”(Article 1, Law no 1 of 2001).

India’s Science and Technology Heritage Exhibition
A new exhibition at New Delhi’s National Science Centre aims to educate a new generation 

of Indians and the international community about their scientific past. The exhibition, which 

has received a significant amount of international publicity, highlights Indian achievements 

in areas including mathematics, alchemy, metallurgy, and astronomy. In a statement to 

the media, India’s culture ministry secretary Jawhar Sircar emphasized that “Heritage and 

science cannot exist without each other” (Brunei Times, 2009). The exhibition is expected 

to receive a large international audience during the Commonwealth Games to take place in 

Delhi in 2010.

1001 Inventions: The Rich Heritage of Islamic Science and Culture
1001 Inventions is an interactive exhibition and range of educational tools that aim to bring 

greater awareness of the contribution of Muslim Heritage to the world. This heritage includes 

the first hospitals, pharmacies and doctors.  In an interview, Professor Al-Hassani, a force 

behind the exhibition stated that “people believe that there is tension between science and 

religion in the Islamic faith…but the Quran and sayings of Prophet Mohammed offer lots of 

encouragement to seek knowledge in science and medicine. It urges believers to express 

their religion through action, by improving the quality of life of humans, animals, trees and 

plants” (Bailey, 2009).

‘1001 Inventions’ is described as using interactive displays, hands-on and sensory exhibits to 

bring to life the inventions of early Muslim pioneers including: the camera; crank shaft, the 

first successful manned flight and manned rocket projection; industrial paper making; the 

fountain pen; the birth of the modern hospital; many surgical tools; the first university; and 

various navigation devices (1001 Inventions, 2009). The exhibition started in the UK and now 

has an international presence. 



Theme 2. Insisting on Global Rules that Support Knowledge for Development 

The intense scrutiny of rules of global rules on trade and intellectual property within institutions 

such as the WTO and WIPO in the past decade has been driven in no small part by developing 

countries and civil society concerned about these rules undermining sustainable development. 

Unequal bargaining power in negotiations and negotiating practices that are perceived as being 

unfair and locking out developing countries have exacerbated the tension. Over the same period of 

time the United Nations has encouraged a new partnership for development within the Millennium 

Development Goals, new development commitment targets have been set and the public awareness 

of the need for all of the global community to play a role in supporting sustainable development has 

heightened. 

Rules on trade and intellectual property have particular implications for the ability of developing 

countries to strengthen capacity in science, technology and innovation. Some of the specific 

suggestions that have been made in the context of how the global community can support rather 

than undermine science, technology and innovation capacity for development have included:

•	 Reforming the international economic architecture to put development first, examining 

the impact of rule-making and standards-setting organizations on developing 

countries’ capacity to use technology to promote development: There have been many 

specific proposals for reform of the global economic architecture that have the objective of 

better supporting development. In the context of the WTO, for example, a recent compilation 

of proposals for WTO reform over the last decade identifies many specific suggestions 

geared towards strengthening the capacity of delegations from developing countries within 

negotiations, and including proposals for reform of decision-making processes in light of a 

membership made up increasingly of developing countries. (Deere-Birkbeck, 2009). Proposals 

for institutional reform and reforms of substantive rules to better support development and 

the capacity of developing countries to access and use technology to promote development 

have been forward in only in the context of the WTO, but in the context of several other 

international organizations and global financial institutions as well as in the scientific standard 

setting bodies. 

•	 Strengthening the capacity of the UN in science, technology and innovation policy: 

The Millennium Project Taskforce on Innovation, noting that international organizations have 

extensive influence on the development agenda, considered that strengthening the United 

Nations’ capacity to use scientific and technical advice in its operations would be important. 

The report of the Taskforce observed that the UN should strengthen its capacity to advise 

countries on the linkages between technological innovation and development and that more 

could be done to incorporate science, technology, and innovation advice into policy formation 

and in the UN Secretariat and other UN agencies. (Millennium Project 2005, p. 10-11)



•	 Further expand open access to scientific publishing: A specific example where the UN has 

played a key role in strengthening capacity for STI is through facilitating access to scientific 

literature, viewed as essential to strengthening capacity in R&D (Millennium Project 2005, p. 

11). The HINARI project, for example, is an initiative that has sought to bring greater access 

to scientific journals to researchers in developing countries, so bypassing prohibitive cost 

structures. This initiative has relied on the commitment and leverage of the United Nations, 

and the cooperation of several publishing houses (HINARI, 2009). The further expansion of 

such programmes would contribute to the strengthening of capacity. 

•	 A role for international financial institutions in promoting innovation: The Millennium 

Project Taskforce on Innovation considered that multilateral financial institutions, led by the 

World Bank and the regional development banks, should play a leading role in promoting 

technological innovation in developing countries and that bilateral aid agencies should place 

science, technology, and innovation at the core of their development assistance programs. 

The report suggested that units within multilateral and bilateral agencies that can provide 

science, technology, and innovation advice need to be created and strengthened (Millennium 

Project 2005, p. 11].

Theme 3. Strengthening Respect and Coherence and Defining Responsibilities at the Donor-

Developing Country Interface

“Despite all the available resources, we in the South need independence, 

and we need respect for the knowledge we have. If we don’t get that, we 

don’t need the money.” 

Statement of Cecilia López Montaño (Netherland , 2006 at p. 31) 

There is increasing awareness that both donors and developing countries have responsibilities 

toward ensuring that external assistance for strengthening capacity for science, technology and 

innovation is effective and relevant – in particular that it is demand driven, goes to priority areas for 

development and supports long term capacity strengthening. Specific observations and suggestions 

have included that: 

•	 Recipient countries need to strengthen their internal processes for priority setting and 

overarching coordination with regards to external assistance: This would enable them to be 

able to work effectively with donors to design effective assistance, and to either accept or veto 

external assistance This would help prevent duplication in programs offered by different donors, 

ensure the assistance is directed towards priority areas, and enable countries to be more assertive 

in ensuring external assistance is not used as a vehicle for policy or technological developments 

that are perceived as more to the benefit of the donor than recipient (UNU-IAS, 2007).

•	 Donors need to collaborate more effectively: Donors could put greater effort into collaboration 

and coordination particularly at the initial stages of programme development. (UNU-IAS, 2007).



•	 Funding cycles should be appropriate to the goal: Funding cycles have tended to determine 

the length of assistance towards strengthening capacity in science and technology, which may 

not be sufficient for making real and sustained progress in strengthening capacity. Donors should 

consider how these timeframes could be better aligned. (UNU-IAS, 2007).

•	 Resources need to be channelled to pressing development problems of wide-spread 

importance that are currently underfunded. The Millennium Project Taskforce on Innovation 

suggested that to help channel funds to pressing development problems, bilateral donors could 

increase their official development assistance to fund research that both meets local needs and 

is of broader significance. It suggests that bilateral and multilateral donors could join forces to 

support international research centres, individually or through consortia that work closely with 

developing countries and that donor support for research could be funded through international 

cooperative projects in which funds are provided to teams that propose world-class research 

projects that focus on underrepresented research activities (Millennium Project 2005)

Theme 4. Building Efficiency Through South to South/Regional Cooperation including 

Centres of Excellence;

Many suggestions have been made regarding the value of regional approaches and south-to south 

cooperation for strengthening capacity, including through the establishment of Centres of Excellence. 

Yet in considering such approaches, acknowledgement of the diversity of needs is emphasised.

For example, the African Ministerial Conference on Science and Technology (AMCOST) considered 

that clear recognition is needed that while the continent has shared goals and needs, its countries 

have different levels and ranges of capabilities – financial, human, scientific and technological. 

Genuine regional and continental cooperation will be required to mobilize, share and utilize 

existing national capabilities for common scientific and technological development. The AMCOST 

considered that the emphasis should be on building partnerships that utilize the diverse range of 

existing subregional and regional institutions and expertise while collectively leveraging international 

support (AMCOST 2003). As an element of its plan of action the conference supported the idea 

of strengthening capacities through setting up a network of centres of excellence all around Africa 

selected on the basis of comparative advantage related to the centres’ respective specialities. This 

element of the plan is predicated within the principle that the plan and its implementation are not 

aimed at meeting the interests or needs of a particular country or group of countries, but at meeting 

the interests and needs of all participating AU Member States and that progress, outputs and impact 

should be shared. (AMCOST 2003).

Despite the support for regional approaches and south to south cooperation, some concern has 

been voiced about the goals and value of such efforts. The UNU-IAS study on externally funded 

training on biosafety and biotechnology for example, noted the concern that regional approaches are 

concerned more with capacity strengthening than policy harmonization. There was also awareness 

that more information on the proven value of south to south cooperation would be valuable. (UNU-

IAS 2007).



Theme 5. Focusing on Governance as a Priority  

In the Millennium Declaration, the importance of good governance features prominently (GA 

Resolution 55/2, 2000). The former Secretary General of the United Nations, Kofi Annan echoed 

the views and understanding of many by stating that “good governance is perhaps the single most 

important factor in eradicating poverty and promoting development”. 

This is no less true in the context of science than in any other context with the quality of governance 

in government, research institutions and the private being a significant, perhaps the most significant 

determinant of what is possible to achieve. This focus of governance is considered in much of 

the literature on the role of science, technology and innovation in supporting the Millennium 

Development Goals.  

In a series of seminars held in 2005 by the Netherlands Development Advisory Research Council 

on “the Millennium Development Goals: rethinking aid”, for example, the observation was made that 

“governance is a crucial factor” and that the position of donors should be “no support where there 

is not sufficient governance” (RAWOO 2005, p. 7). It was also observed that corruption is problem 

also of the private sector and a concern that more needs to be known about the mechanisms of 

corruption. (RAWOO 2005, p. 6).  

In the second African Ministerial Conference on Science and Technology held in Dakar in 2005 and 

establishing the African Ministerial Council on Science and Technology, one of the five cornerstones 

of the plan set out focuses on promoting good governance mechanisms by decision-making based 

on reliable scientific and technical indicators that will enable the formulation, adjustment and 

implementation of coherent strategies. The African plan proposes also the creation of an African 

Observatory of Science and Technology Indicators (AOSTI) so that indicators can be used as tool to 

measure progress (AMCOST 2005).

Theme 6. Taking Responsibility for Strategic Priority Setting 

Much of the literature on science, technology and innovation emphasizes the importance of high 

level government commitment to building effective policies to strengthen capacity in STI. For 

example, among the principles in the 2005 AMCOST plan is the acknowledgement that high-level 

political ownership and support is important and that programmes will be owned and supported at 

the highest levels of governance in African countries and the international community. (AMCOST 

2005) The importance of building flexible but coherent policies directed at priority areas in also 

emphasized. 



More specifically, as part of taking responsibility for strategic priority setting the Millennium Project 

Taskforce encourages developing country governments to: 

•	 Use foresight techniques to set priorities for funding and crafting policy: noting 

that crafting policy based on the analysis of current trends and expectations of future 

developments is particularly important for emerging fields, such as genomics, new materials, 

and nanotechnology (Millennium Project 2005, p. 10).

•	 In the short run, to: create and improve science and technology advisory institutions at the 

national and international levels; initiate reviews of educational systems to examine the degree 

to which they address the challenges of development including a focus on the role of higher 

education in development and the place accorded to training in science, engineering, and 

technology within the higher education curricula; review and strengthen national programs 

designed to promote business development (Millennium Project 2005, p. 12).

•	 As part of strategic priority setting: accepting that platform technologies are key and 

focusing attention on the use of existing technologies, particularly platform technologies that 

have broad applications or impacts in the economy, while building a foundation for long-term 

R&D activities (Millennium Project 2005, p. 1).

•	 Develop the infrastructure that is the foundation for technology: noting that infrastructure 

development provides a foundation for technological learning, and taking into account that: for 

infrastructure to become more effective and extensible, developing countries need to adopt 

and enforce infrastructure standards; that in the early design stages, they need to promote 

the interoperability of infrastructure systems; and that these systems should be designed and 

implemented so that they do not create barriers to innovation. (Millennium Project 2005, p. 2).

Theme 7. Focusing on Overall Institutional Strength – in Government and Research 

Institutions 

The UNU-IAS report on strengthening capacity in biosafety and biotechnology observed that the 

low overall capacity and resourcing of public institutions in many countries often undermined the 

capacity of recipients to use externally funded assistance such that it created sustainable impact.  

This had a number of different dimensions with the overall and self-evident conclusion that building 

strong institutions is an essential part of strengthening capacity (UNU-IAS, 2007). 

The Millennium Project Taskforce on Innovations looks specifically at the role of universities in 

strengthening capacity. It considers that investment in education needs to increase, and the role 

of universities needs to change. The report suggests that investment in science and technology 

education has been one of the most critical sources of economic transformation and that such 

investment should be part of a larger framework to build capacities in science, technology, and 

innovation worldwide. 



The report suggests a number of ways that universities can contribute to development but that 

universities need to be transformed to play these roles. It suggests that they can undertake 

entrepreneurial activities that aim to improve regional or national economic and social performance; 

can get involved with their communities, gaining direct knowledge about social needs, some of 

which could be addressed through R&D activities; can conduct industrial R&D; create spin-off firms; 

participate in capital formation projects, such as technology parks and business incubator facilities; 

introduce entrepreneurial training and internships into their curricula; and encourage students to 

take research from the university to firms. The report suggests that eventually, new institutions need 

to be created that focus on business incubation and community development. 

The report further suggests that national development plans will need to incorporate new links 

between universities, industry, and government and that these changes are likely to have an 

impact on the entire national innovation system, including firms, R&D institutes, and government 

organizations. (Millennium Project 2005, p. 3).

Theme 8. Fostering Policy Literate Scientists & Scientifically Literate Policy Makers

There is widespread recognition that strengthening capacity for science, technology and innovation 

will require not only scientists who are literate and able to engage in policy fields, but also scientifically 

literate policy-makers who are able to seek and interpret advice at the science/policy interface. 

The Millennium Project Taskforce on Innovation made a number of suggestions towards this end, 

including: 

•	 Improving Mechanisms for advising governments on science, technology, and 

innovation: The Taskforce report notes that advice on science, technology, and innovation 

needs to reach policymakers. For this to happen, an institutional framework needs to be 

created and commitment needs to be garnered to support it (Millennium Project 2005, p. 9).

•	 Setting up advisory structures: The report notes that advisory structures differ across 

countries and that in many countries science advisors report to the president or prime minister 

and national scientific and engineering academies provide political leaders with advice. The 

report suggests that “whatever structure is adopted, the advising function should have some 

statutory, legislative, or jurisdictional mandate to advise the highest levels of government. 

It should have its own operating budget and a budget for funding policy research. The 

advisor should have access to good and credible scientific or technical information from the 

government, national academies, and international networks. The advisory processes should 

be accountable to the public and be able to gauge public opinion about science, technology, 

and innovation” (Millennium Project 2005, p. 9).

•	 Strengthening the capacity of scientific and technical academies to participate in 

advisory activities: The report notes it is important that research institutions in various fields 

of science and technology can play important roles in providing advice to governments but 

they may need to be strengthened or reformed in order to perform this function (Millennium 

Project 2005, p. 9).



•	 Training decision makers in science, technology, and innovation: The report observes 

that successful implementation of science, technology, and innovation policy requires civil 

servants with the capacity for policy analysis and that providing civil servants with training 

in technology management, science policy, and foresight techniques could help integrate 

science, technology, and innovation advice into decision making. Equally, training diplomats 

and negotiators in science and technology may increase their capacity to handle technological 

issues in international forums (Millennium Project 2005, p. 9).

Theme 9. Identifying Realistic Goals, Building from Existing Strengths, Catering to Existing 

Needs 

There is recognition and awareness that moving from a scientifically lagging to scientifically proficient 

country is a long process with many median steps. Even with significant financial investment in a 

short time frame, strengthening capacity will be a long-term process. 

Specific comments that have been made on the importance of identifying realistic goals, building 

towards existing strengths and catering for existing needs have included the principles of the 2005 

AMCOST Plan which states that emphasis will be placed on those activities and processes that will 

add new and significant value to existing national, subregional and regional programmes so that it is 

not creating something new, upgrades and improves what already exists. The plan also emphasizes 

building on prior progress and achievements by focusing the plan as a whole and its projects 

on maximizing collective learning from previous efforts and promoting synergy among existing 

subregional and regional science and technology initiatives (RAWOO 2006, p. 16). 

Theme 10. Strengthening the Effectiveness & Relevance of R&D 

There is overall recognition that increasing the relevance and effectiveness of the research and 

development process is key to the strengthening of capacity more broadly. Some observations that 

have been made to this end include: 

•	 Recognising the nature of the scientific endeavour: UNU-IAS research on external assistance 

for biosafety and biotechnology noted that funding cycles, especially in the context of aid, are 

often out of sync with research needs (UNU-IAS, 2007). There is, more broadly, a perception by 

researchers that policy makers, especially those far removed from the research process are often 

impatient for a result, when the reality may be that the research process will proceed in small 

steps, may take many years, and offers no guarantee of a scientific breakthrough. Ensuring policy 

makers understand the incremental and slow nature of much scientific research and develop 

plans for investment accordingly is of value in itself and can help in the management of public 

expectations of return on investment. 

•	 Ensuring equity in north south R&D collaboration: In interviews and seminars on strengthening 

capacity a issue on which some focus has been given is equity in research collaborations between 

developed and developing country institutions (UNU-IAS, 2007). This may pertain to issues such as 



fair arrangements regarding recognition and intellectual property rights, opportunities for student 

researchers, and distribution of tasks within the research process. Ensuring arrangements are fair 

requires both good will on the part of the developed country institution and capacity in terms of 

negotiation skills on the part of the developing country institution and government. 

•	 An emphasis on entrepreneurial activity in public research is valuable but should not 

come at the cost of effective teaching or basic research: While there has been much support 

for the idea of emphasising entrepreneurship in public research institutions, there has been some 

concern on the part of already stretched researchers and professors that such an emphasis could 

undermine effective teaching or basic research, the processes that underpin entrepreneurial 

activity. Hence, there is a feeling that while entrepreneurship is indeed something to be aspired 

to, care must be taken to ensure the way it is encouraged does not undermine the basis of talent 

and knowledge on which it is built. 

•	 Continued thought is needed on how to focus research on the needs of the poor: Much 

of the literature observes that figures on R&D investment alone give little idea of the degree to 

which R&D is directed towards toward the needs of the poor. Specific structural and incentive 

based frameworks may be needed towards this end, as may effective collaboration with donors 

to identify and fund priority areas. Knowledge on how best to ensure research is directed towards 

the needs of the poor is an area where continued reflection and learning is required.  

•	 Interdisciplinary communication and collaboration should be encouraged: There is wide 

recognition that interdisciplinary collaboration can be very good for innovation. Yet, in many 

countries there is little such collaboration for a range of reasons, including the cultures of 

institutions and resourcing constraints. Policy makers are encouraged to give consideration to 

how to facilitate interdisciplinary approaches to research. 

•	 Supporting gender equality helps science, technology & innovation: Women’s participation 

is observed as being good for science for development for two reasons. First, it expands the pool 

of talent available for national research and enables women who are interested in science to live 

according to their aspirations and talents consistent with human rights and dignity. Second, it may 

facilitate a unique understanding of the issues affecting women and girls, and so direct research 

to the questions that particularly affect them. Facilitating women’s participation in science is 

about more than ensuring the primary and higher education of women. It also requires cultural 

and structural parameters that enable women to participate in the workforce, and to achieve 

success and promotion on an equal basis to men. 

Theme 11. A Focus on Primary Education is important, but not enough

The Millennium project Taskforce on applying innovation for development notes that the focus of 

the Millennium Development Goals on primary education is good, but does not go far enough if the 

strengthening of capacity in science, technology and innovation is a goal. For that, expanding both 

basic and science education at higher levels is necessary (Millennium Project 2005, p. 3).



While primary education may not on its own be enough, there is awareness that it is in childhood 

that many scientists first became interested in science. Including more science curriculum at the 

primary and secondary school level may assist in capturing the interest of those who might one day 

become scientists.

Theme 12. Bringing the Diaspora Home

The United Nations University- Institute of Advanced Studies identified in its report on capacity for 

biosafety the concern of many developing countries resulting from the dual issue of permanently 

losing its greatest talent to institutions abroad, and at the same time lacking the ability to attract 

international talent. This is a concern shared by many developing countries across many disciplines. 

The Malaysian Government’s Ministry of Science, Technology and Innovation held in 2009 a seminar 

on the steps developing countries can to stem to halt and reverse the ‘brain drain” by reviewing 

programmes in Malaysia, Taiwan, and India as well as briefly considering the experience of Vietnam, 

Thailand and Colombia and the work of UNDP in this area. The report considers the reasons why the 

brain drain develops and considers how the lessons learned from the experiences of these various 

countries. The report notes that “talented people are crucial in Malaysia’s quest to effect an economic 

transformation that is based on knowledge and capabilities. They are the key in generating value-

creating ideas and knowledge. Talented people are predominantly seeking two things: opportunity 

and lifestyle. They are currently being sought after by many countries and thus they need to be 

actively persuaded if they are to be enticed to Malaysia. If we are serious about drawing our talented 

nationals then we must be prepared to change across a range of dimensions”(MOSTI 2009 p. 114). 

The report notes the following lessons learned:

•	 Both institutional and non-institutional factors are a feature of attracting talent and these include 

not only monetary compensation but also the intellectual atmosphere and resources of a given 

institution, as well as other factors such as perceptions of fair and non-discriminatory personnel 

policies in the public sector. It is considered that more data is needed on the determinants of 

emigration. (MOSTI 2009, p. 112).

•	  There is a need for more data on the talent pool abroad, including keeping track of those leaving 

and returning.

•	 There are a range of measures that can be taken to build a domestic knowledge base, and these 

include both active steps to attract and recruit from the diaspora, as well as strengthening the 

R&D environment generally over the long term. Specific measures in the Malaysian context may 

include: 

o Strengthening coordination between relevant Ministries.

o Establishing a register using cutting edge tracer methodologies to expand the 

numbers of Malaysian RSEs both working abroad and in the country. 



o Establishing a technical advisory group (TAG) comprised of mainly Malaysian 

human capital embodied with world class scientific and entrepreneurial knowledge 

and networked to advice the government on brain gain issues.

o Forming groups of talent scouts by broad specializations to identify and seek the 

participation of Malaysian RSEs abroad in our brain gain programmes.

o Encouraging networking between RSEs working within Malaysia and abroad.

o Making one of the ministries a one stop centre that can handle all aspects of the 

brain gain programme.

o Putting in place a mechanism that vets ex-ante, monitors and appraises ex-post the 

programme with a view towards capacity building.

o Expanding government expenditure on R&D and step up both the quantity and 

quality of RSEs in the country.

o Competing for talent by providing both pecuniary and non-pecuniary incentives that 

can stimulate the return of Malaysian RSEs.

o Communicating a compelling vision of Malaysia that is fair, moderate, progressive 

and brimming with opportunities.

o Broadening the concept of nationalism to recognize all Malaysians irrespective of 

their location have the same rights as well as recognition.

o Promoting the trans-nationalization of citizenship (e.g. dual citizenship) so that 

those Malaysians already deeply rooted abroad will passionately contribute to the 

country’s innovation system.

o Encouraging universities and public research labs in the country to attract talents 

from abroad by connecting them to the register and encouraging networking.

o Fostering a world-class educational and research environment to attract talents.

o Enhancing connectivity, coordination and sense of community with the diaspora. 

o Building active linkages with universities and public labs where the diaspora 

engaged in critical technologies is employed. (MOSTI 2009, p. 115). 



Theme 13. Recognising that Independent and Critical Voices are a tool, not a threat

The Millennium Project Taskforce on Innovates notes perceptions about the benefits and risks of 

technological innovation have become a major aspect of international discussion and dialogue. 

It further observers that “managing the risks and responding to public concerns are necessary if 

science and technology are to be effectively deployed to meet the Goals. New technologies have 

been credited with creating new industrial opportunities but also with disruptions to the status quo. 

While investors focus on the benefits of new and existing technologies, others worry about their 

risks. Managing technological uncertainty will require increased investment in innovative activities 

at the scientific and institutional levels. At the technical level, technological diversity is essential to 

ensuring that society is able to respond to emerging challenges with the knowledge at its disposal. 

Technological diversity demands greater investment in scientific enterprises as well as the creation 

of measures to promote access to available technical options. More fundamentally, much of the 

effort should be focused on building trust in technology and in those who promote it”. (Millennium 

Project 2005, p. 12).

This awareness of the potential for community readiness to influence technology uptake is further 

echoed in the RAND report discussed above. 

In the specific and contentious context of biosafety and biotechnology, perceptions about benefits 

and risks were central to the overall context in which the technology was introduced. Concerns 

were voiced by civil society, academia and the public at large. The UNU-IAS report observed that 

countries varied in their cultural approach to issues of transparency, participation and consultation, 

that may have been useful in working through issues arising, with some perceiving such openness 

and participatory approaches as being threatening (UNU-IAS, 2007). Nevertheless there is more 

awareness internationally that appropriate and inclusive consultation and participation can play an 

important role in ensuring that programmes are responsive to community need, and that criticism 

is something that can be constructive for its role in reorienting policy direction or implementation. 

The AMCOST plan for example endorses the importance of participation and consultation, including 

as a principles “collective ownership and broad-based participation”, noting that programmes would 

be developed and implemented through participatory processes and activities with all stakeholders, 

that is, governments, industry, youth, civil society and international partners (AMCOST 2005).



Theme 14. Working Effectively with the Private Sector 

It is clear that the private sector is a potentially important partner in strengthening capacity in R&D. 

However, how best to work with the private sector, especially where there is little existing private 

investment is less clear. In this context it is worth recalling the UNIS findings that the proportion 

of investment in R&D by the private sector is developed countries if significantly higher than in 

developing countries (UIS 2009). To strengthen the private sector, and its role in strengthening 

capacity overall, The Millennium Project Taskforce makes the following suggestions to governments:  

•	 Governments can stimulate the creation and expansion of small and medium-size businesses 

– this may involve a variety of strategies such as supporting business and technology 

incubators, export processing zones, and production networks;

•	 Governments can promote business activities in science, technology, and innovation by 

improving incentive structures and by reforming banks and financial institutions to help 

promote technological innovation;

•	 Governments can consider ways to bringing venture and other forms of risk capital into 

developing countries to help create new businesses and improve their sustainability, noting 

that capital markets (and venture capitalists) have played a critical role in creating small and 

medium size enterprises in developed countries as venture capitalists do not just bring money 

to the table; they help groom small and medium size start-ups into multinational institutions;

•	 Governments can use government procurement to stimulate technological development;

•	 Governments can increasing participation in international trade by developing their standards-

related facilities and capabilities;

•	 Governments can protect the rights of inventors while promoting technological development 

in developing countries including through implementing provisions in international intellectual 

property agreements that promote technology cooperation with developing countries;

•	 Governments can attracting foreign direct investment and become part of global value 

chains through creating incentives and promoting an enabling environment for foreign direct 

investment;

•	 Governments can promote regional markets through economic integration to capture the 

benefits of economies of scale, enabling product diversification, and to increase the scope for 

research cooperation (Millennium Project 2005, pp. 3-10).



Theme 15. Building Institutions and Research at the Policy Science Interface

There is recognition throughout the literature and discussion that the dialogue on how best to 

support development through science, technology and innovation must be a continuing conversation. 

Despite this, it is observed that there is little direct focus on this issue within academia or policy-

making circles within many developing countries. Along with Centres of Excellence in specific areas 

of science or technological knowledge, dedicated centres working at the science/policy interface 

will support the strengthening of capacity for science, technology and innovation. It is viewed 

as especially important that institutions with such a mandate work effectively with national and 

regional policy makers to impart new knowledge and lessons at the S&T/policy interface. 



VIIIConclusion

This discussion paper has illustrated what is clear. It is clear that there is an unquestionable gap in 

capacity for science, technology & innovation between developed and developing countries. 

It is clear that the strengthening of capacity for science, technology and innovation within developing 

countries is essential for sustainable development. 

It is clear that we already know a great deal about what it takes to strengthen capacity for science, 

technology and innovation - we know that it will take a multifaceted response and involve action 

within the themes discussed in this paper and in many other ways. It is equally clear that there is a 

great deal yet to learn about what it takes to strengthen capacity, and that governments, donors and 

others will need to continue to reflect uponand learn from experience. 

The need for feedback between experience, policy and action will be ongoing. The contribution, 

cooperation and collaboration of many actors, not least institutions working at the policy research 

interface, will be key in providing a space for these lessons to be identified, communicated and 

acted upon. 
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