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Summary:
International, regional and national organisations are reviving the role of 
science in Africa. UNESCO revived worldwide collection of science data in 
2004. R&D data is now available for 57% of African countries. Innovation 
surveys are available for a few African countries. The revival of interest in Afri-
can science means that science data may be available for all countries in Africa 
within a few years. Some of the challenges to be overcome in order to achieve 
this are described and some solutions suggested. In particular it is suggested that 
science statistics should be made a regular part of national statistical systems. 
Other problems concern the need for data on research and innovation in the 
private sector as well as overcoming the reluctance of researchers to speak about 
their work.
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Résumé:
Les Organisations internationales, régionales et nationales reconnaissent le rôle 
prépondérant de la Science pour le développement mondial. L’UNESCO a 
réalisé en 2004 une large collecte de données sur les statistiques de la Science. 
Pour l’Afrique, les données en R&D sont disponibles pour 57% des pays tandis 
que celles des enquêtes sur l’Innovation ne le sont que pour très peu de pays. 
L’intérêt porté à la Science en Afrique pourrait encourager la disponibilité des 
données dans la quasi-totalité des pays d’ici à quelques années. Certains défis à 
relever dans le but d’atteindre cet objectif sont décrits dans cet article ainsi que 
des propositions de solutions. Il est notamment suggéré que les statistiques sur 
la Science devraient être une partie intégrante des systèmes statistiques natio-
naux. L’article évoque par ailleurs les défis liés aux données sur la recherche et 
l’innovation dans le Secteur privé ainsi que la réticence des chercheurs à parler 
de leurs travaux de recherche. 

Mots clés: R&D, innovation, normes statistiques, renforcement des capacités.
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1. Introduction

Since 2000 there has been an increasing recognition of the place of science 
in international development. In 2005 the UN World Summit addressing 
the follow-up to the Millennium Development Goals stated ‘We recognize 
that science and technology, including information and communication 
technology are vital for the achievement of the development goals’ (United 
Nations 2005, para 60). The Millennium Project commissioned by the 
UN from Jeffrey Sachs of Columbia University to advise on the achieve-
ment of the Millennium Development Goals also saw the importance of 
science, to knowledge societies, innovation and economic growth.

‘Creating links between knowledge generation and enterprise 
development is one of the most important challenges develop-
ing countries face. A range of structures can be used to create 
and sustain enterprises, from taxation regimes and market-based 
instruments to consumption policies and changes within the na-
tional system of innovation.’ (Millennium Project 2005; 118).

At the regional level the African Union Commission 2004-7 Plan of Ac-
tion aims to ‘promote human resource development, capacity building and 
science and technology as tools and youth as partners for socio-economic 
development’, while the NEPAD 2005 S&T Consolidated Plan of Action 
aims
 

‘to enable Africa to harness and apply science, technology and 
related innovations to achieve sustainable development, and to 
ensure that Africa contributes to the global pool of scientific 
knowledge and technological innovations’

This movement has also been picked up by bilateral donors. The UK and 
Canada have placed particular emphasis on the need for new initiatives 
on science in Africa. For example the UK Commission for Africa report 
suggests 

‘Scientifically and technically proficient staff are needed to iden-
tify opportunities arising from innovation and scientific discov-
eries and to develop effective policy in areas such as science, trade 
and resource management. Especially in the private sector, these 
particular skills are key to performance and Innovation.’ (Com-
mission for Africa 2005; 137)
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An increasing concern can be detected in developing countries that they 
should not just buy off-the shelf technology from the developed world but 
should adapt it to suit their own particular environment. One hugely suc-
cessful example has been the mobile phone. It was initially assumed that 
mobile phone functionality would have to be severely limited in Africa in 
order to keep the price down, but in recent years it has become clear that it 
was more important to have the appropriate level of functionality for the 
types of use required in Africa. Once this had been realised sale of mobile 
phones in Africa saw massive expansion. In rural areas people have taken 
to mobiles which allow them to communicate by voice using preset func-
tions; reducing the need for reading lines of text and for writing messages 
in environments where literacy may be limited. The UNESCO Science 
Report (UNESCO 2005; 194-5) suggested amongst other recommenda-
tions for Africa the need for more indigenous development of science and 
the strengthening of regional networks. There are indeed signs that this is 
happening through for example the revival of science in Nigeria which was 
already signalled in the UNESCO report.

Statisticians have an unalterable belief in the need for evidence-based poli-
cy. Policy at national and local level should be based on the analysis of hard 
evidence for the current state of scientific systems, an evaluation of previ-
ous policies, and clear goals for future development. This paper examines 
the current availability of international statistical data that assess the com-
parative resources available to African countries to manage their science 
functions. NEPAD (2007) has boldly taken up this challenge proposing 
to establish a regional scientific Observatory and encouraging countries 
throughout the region to undertake surveys of R&D and Innovation.

The international statistical system for science data has mostly been in-
fluenced by UNESCO and OECD. During the 1970s UNESCO led the 
way in establishing indicators and potential analyses. However during the 
1990s UNESCO’s influence waned and OECD came to predominate. In 
1999 the UNESCO Division of Statistics was replaced by UNESCO In-
stitute for Statistics (UIS) with a strengthened mandate to encourage the 
production of high quality internationally comparable data. Following its 
foundation UIS reviewed the previous UNESCO statistics programmes 
reviving them according to its judgement of the quality and availability 
of potential data. Since the UNESCO Science statistics programme was 
revived in 2003 it has concentrated on collecting data for the management 
of the science system. 
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There are many reasons for this choice of direction. UIS is above all con-
cerned with global monitoring. At the same time it is concerned about the 
limited resources for science statistics, both at UNESCO and at national 
level. The statistics that UIS collects should be a minimum necessary for 
international monitoring, not the richer dataset that would be necessary 
for determining and evaluating national policy. UIS does not want to im-
pose detailed data collection on small countries with few resources, and 
equally it is important that the data that are collected by UIS are used 
in international reports rather than just being put to one side. A few key 
indicators on national science systems and their overall management, are 
thus more important than detailed international information on particular 
functions or fields of science.

2. Research and Development

This strategy, a concern with the least developed countries, and the avail-
ability of data has led UIS to give prime attention to R&D. R&D data 
are the core of the international statistical system for science. They are the 
most commonly available science data within Africa and other regions. 
R&D indicators assess the total amount of human (researchers) and fi-
nancial resources (R&D spend2) that are used to generate innovations and 
scientific knowledge.3 When UIS considered revising its science data col-
lection in 2002 it held a wide ranging review of experts and UNESCO 
Member States. The consultees advised that R&D should be the first pri-
ority for data collection (UIS 2003).

In considering science data for Africa as a whole some thought has to be 
given as what data is appropriate to the very different ambitions and ca-
pacities of countries throughout the continent. While South Africa and 
Nigeria are able to act as global players in technology development, in-
cluding for example aero-spatial research, the role of science in the poorest, 
or smallest, countries is likely to be very different. UIS would suggest how-
ever that all countries need to know how many people are working on re-
search, what they are working on, where they are working (in the country 
or abroad, in higher education or in government), and whether the topic 
of their research is in line with national policy. This suggestion may lead to 
the establishment of a national database on researchers and their projects. 
In terms of international statistics it is most directly linked to R&D.

2 Financial data from developing countries are often budgets, or research grants, rather 
than the actual expenditure on R&D.

3 It is important to note that innovation may come from a wide range of people and 
processes, not just the work of formal researchers.
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R&D data are compiled according to the OECD Frascati standard (OECD 
2002). In OECD countries much of the data come from commercial busi-
nesses, as over half of all R&D expenditure occurs in this sector. On the 
other hand in developing countries the majority of R&D expenditure, at 
least as recorded, takes place in government or perhaps higher education 
institutions, and is often driven by foreign investment. This is of course 
an assumption in the sense that very few African countries actually survey 
R&D in the private sector. If the assumption of public sector dominance 
in R&D is correct then, in terms of data collection, it means that the 
majority of statistics on finance and personnel can be acquired through 
administrative records rather than survey. It is nonetheless important to 
note that such administrative data is likely to present no more than an 
approximation as for example according to the Frascati manual (OECD 
2002; 100-2, 109) only that proportion of a researchers time/salary that is 
actually devoted to research should be include in the R&D calculations. 
Administrative records are unlikely to hold this information. Consequen-
tially it is normal to supplement administrative data with survey or direct 
interview, though countries tell UIS that researchers themselves are reluc-
tant to release this kind of information. This is probably as they fear it will 
affect their status or earnings.

R&D data are often compiled by line ministries (S&T, Education, Higher 
Education) or by cross-sectoral National Councils for Science. However, 
as R&D is the most fundamental dataset for science and technology, it is 
important that it is given a clear role in the national statistics system. UIS 
recommends that National Statistics Offices be involved in order to ensure 
that R&D data are part of official national statistics and to quality assure 
the results. For example the non-response of researchers cited at the end 
of the last paragraph can be addressed by invoking the National Statistical 
Act, the independence and non-disclosure policy of the NSO, increasing 
response rates. 

This is not to suggest that National Statistics Offices must take sole re-
sponsibility for science statistics. As in all domains it is vital to have both 
policy makers and professional statisticians involved, and, particularly in 
science, there are many different organisational structures used for manag-
ing national science development. Different organisational arrangements 
for managing science will suit different countries in Africa as in all regions 
of the world. Rather it is suggested that, especially in countries where fi-
nance for statistics and indeed statisticians themselves are in short sup-
ply, that the support of National Statistics Offices will help to ensure that 
science data are included in regular annual data collections, and that the 
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technical methodology used in collecting the data will be of the most rig-
orous kind.

UIS has now conducted two rounds of its global R&D survey. Responses 
from African countries rose from 35% in 2004 to 57% in 2006. With 
almost 60% of African countries providing some data the potential for 
complete R&D assessments for Africa is now in sight. As one might expect 
there is much more data available for personnel, number of researchers, 
than for expenditure on R&D. The biggest gap for data on personnel is for 
western Africa, though data is also still not available for some countries in 
other parts of the continent. Expenditure data is only available for some 
countries in southern and eastern Africa.

3. African R&D

R&D intensity, expenditure on R&D as a percentage of GDP in most 
countries is between 0.25% and 1%, but there is considerable variation. 
In Europe, R&D intensity varies from 0.2% of GDP in the F.Y.R. of Mac-
edonia to 3.5% and 3.9% in Finland and Sweden respectively. The figure 
ranges from 2% to 3% in Austria, Denmark, France, Germany, Iceland 
and Switzerland. In North America, the United States and Canada spend 
2.7% and 2% of GDP respectively on R&D. In East Asia Japan, Singa-
pore and the Republic of Korea spend between 2 and 3% of GDP on 
R&D, while China reports 1.3%. Elsewhere in Asia and Latin America 
expenditure on R&D is lower, though in several countries expenditure 
approaches the 1% of GDP mark; Brazil at 0.9%, India 0.7%, Iran 0.7%, 
Malaysia 0.7%, Chile 0.7% (UIS 2007).

In sub-Saharan Africa R&D is generally less than 0.3% of GDP, with the 
exception of South Africa, which invested 0.9%. South Africa is clearly 
identified as the leader of R&D in Sub-Saharan Africa. In the Maghreb, 
Tunisia and Morocco spend over 1% and 0.8% of GDP on R&D respec-
tively. Other countries have also made significant contributions. For exam-
ple while Mozambique spends less than 1% of GDP on R&D, it does so 
with a significantly lower proportion of its population working in research 
than South Africa. Tunisia has more than doubled the proportion of GDP 
spent on R&D between 1996 and 2005. Morocco, Mauritius, and South 
Africa have all seen a less substantial increase. On the other hand Algeria, 
Madagascar, Uganda and Sudan appear to have seen significant declines in 
R&D spending, though interpretation of these trends must take into ac-
count changes in data collection policies and methodologies.



The African Statistical Journal, Volume 6, May 2008 183

The Current State of International Science Statistics for Africa

Research in Africa as in other continents is still a male-dominated profes-
sion. Lesotho is the only country in Africa in which there are more female 
researchers than men. Elsewhere women make up less than 30% of re-
searchers, though it may quickly be added that this situation is hardly dif-
ferent from other regions of the world. Data on education participation in 
which one follows the education system through from primary schooling 
to research positions demonstrate that women, though often more likely 
than men to complete a particular level of education are less and less likely 
to be enrolled in each succeeding level (UIS 2006).

Fig. 1 Researchers per million inhabitants, 2005 or latest available 
year
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Fig. 2 GERD as a percentage of GDP, 2005 or latest available year
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4. Innovation

The consultation that led to the relaunch of UIS science statistics pro-
gramme identified innovation as the second priority for the Institute (UIS 
2003). Innovation surveys have become a major tool of OECD and EU 
policy led most notably by the EU’s Community Innovation Survey which 
first took place in 1991 and that includes all European countries. Innova-
tion surveys require much more resources than R&D for data collection, 
and they need a complete business register with a careful sampling strategy. 
It is not therefore surprising that African innovation surveys only currently 
exist for South Africa, Morocco and Tunisia.

The South African Innovation Survey of 2005 (South Africa 2007) found 
that 52% of companies had engaged in innovation activity by introducing 
new products and business processes, and a further 11% had innovated 
through process alone. These figures are similar to levels of innovation 
in European countries as gathered through the Community Innovation 
Survey. Just over 10% of innovations were ‘new to the market’, others 
being ‘new to the firm’ or ‘marginal modifications’. In industry 70% of 
innovations were produced within the business itself, while in the service 
sector they were more likely to collaborate with others and only 35% of 
innovations came entirely from within the firm. The service sector was also 
more likely to introduce marketing or organisational changes, with 70% 
of service companies reporting major changes to the organisation of work 
compared with about 37% of industrial firms.
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Innovation surveys are sometimes preferred to R&D surveys as a source of 
data on national science systems. Innovation surveys have the advantage 
that they measure the outputs or results of the scientific process in terms 
of new products or processes. They also tend to present a more extensive 
picture of such results, as R&D surveys tend to concentrate on formal 
research conducted on a professional basis. On the other hand innovation 
surveys are expensive to run, and innovation data are more difficult to 
compare at the international level; other than in the EU where a single sur-
vey instrument is used. Ideally of course countries should undertake data 
collection for both R&D and innovation. This allows some assessment of 
innovation outputs as related to formal investment in R&D including hu-
man resources.

5. Careers of doctorate holders survey

In considering the need for all countries to have data on their most highly 
skilled citizens, the issue of brain circulation is commonly raised. ‘Brain 
drain’ and the loss of highly skilled individuals is on the minds of both 
African and developed countries. At the time of writing a local Cana-
dian newspaper has reported that Canada’s leading medical journal has 
advocated a boycott of Canada’s leading retail pharmacy because it has 
recruited too many African pharmacists.4 UIS has partnered with OECD 
and Eurostat to devise a common statistical standard that, if implemented, 
should create a common global dataset to shed light on this issue. The 
three international organisations have developed a common methodol-
ogy for a survey of doctorate holders. The proposal is for a one-off ‘snap-
shot’ survey that will cover all doctorate holders within the country on the 
day of the survey, whether foreign or national citizens. If all countries use 
this same survey method then for example African countries will be able 
to obtain comparable data on Africans working in the EU thanks to the 
large number of European countries that are already piloting the survey. 
The survey includes modules that examine education, employment his-
tory, and the future aspirations of doctorate holders. UIS believes that the 
methodology can easily be extended to cover lower research qualifications 
and critical occupations. We would like to hear from any country inter-
ested in implementing the programme.

4Montreal Gazette Nov 27th 2007.
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6. Adaptation and Standards

There is a fine balance to be struck in statistics between adaptation to lo-
cal needs and use of common definitions and standards. At national level 
NSOs must balance the need for statistics that reflect fundamental distinc-
tions between different parts of a large country, and the need for national 
data on common definitions. A common problem of this type is defining 
household structures for national censuses.

Similar kinds of problems exist at regional and international level, as Afri-
can countries that have recently taken part in ADB’s International Com-
parison Programme for prices know well. In science statistics this balance 
also needs to be struck. The scientific community is one of the most glo-
balised, with developments in ‘knowledge societies’ sweeping the globe 
through the internet and other media. Countries will naturally want to 
compare themselves with on the one hand OECD, and on the other with 
their neighbours as well as other international competitors in particular 
technological niches.

It is thus important that when measuring R&D or innovation statistical 
procedures, methods and standards are adopted which allow such com-
parison. Moreover explicit use of such standards give users confidence that 
the data has been systematically compiled using an authoritative method. 
Standards ease methodological problems at the local level by allowing the 
adoption of a fully tried and tested statistical approach to the data. Inter-
national data for regional and global comparisons should still form a small 
part of an overall statistical programme for science and technology which 
should be fully orientated towards national objectives to allow benchmark-
ing of national progress as suggested in the UNESCO report (UNESCO 
2005). UNESCO thus both advocates the use of strong international data 
standards like Frascati and Oslo, while supporting the need for extending 
statistical data to capture the particular context of African countries. 

UIS has edited an annex to the current Oslo manual on innovation sta-
tistics (OECD 2003; 135-48) with input from experts that suggests how 
the manual may be applied in developing countries. In 2008 UIS will 
undertake a similar exercise for the OECD Frascati manual on R&D sta-
tistics. The aim behind both of these exercises is not to change the existing 
international standards which would result in a loss of comparability, but 
to consider how the standards may be extended to collect more detail on 
issues of concern to developing countries, such as the barriers to innova-
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tion or the difficulty facing African researchers through lack of funding 
and undertaking unpaid research activity.

7. Barriers to Collecting Science Data

There are many barriers to be overcome by countries or agencies aiming 
to collect high quality R&D data. At the highest level national planning 
for science may be split between several ministries. Some countries have 
addressed this by creating an umbrella National Science Council as recom-
mended by UNESCO in the 1970s. Such a council can involve institu-
tions such as different ministries, national statistics offices, independent 
institutes, and higher education in the production of a national plan for 
science statistics. In other countries a single Ministry of Science will be ef-
fective. At a more technical level, as suggested above, while not an absolute 
pre-requisite, a good business register is very important implying the need 
not just for institutional co-ordination, but for a consolidated statistical 
infrastructure as the basis for data collection.

At the level of statistical competence perhaps one of the most important 
is the ability to judge the compatibility, strengths and weaknesses of dif-
ferent data sources. A mix of administrative data and survey or personal 
interview has already been mentioned. Administrative data itself may well 
come from a wide range of sources; research grants, personnel records, 
and the databases of different ministries (frequently including ministries 
of agriculture and education as well as science), implying different data 
standards.

It is not the intention of this paper to go through a list of the problems 
to be faced in collecting science data in Africa. Individual statisticians are 
well aware of these difficulties and are working hard to deal with them. 
Such problems must also be seen in the national context and are best ad-
dressed at that level. The issue is presented here to indicate that UNESCO, 
NEPAD and other partners such as the African Development Bank are 
one resource available to statisticians to support their work should they 
wish to call on our services.

8. Conclusion

It seems reasonable to conclude from what has been presented that not 
only is there a revival of interest in science in Africa but there is also a re-
vival of science statistics. In the UIS 2006 R&D survey 12 more African 
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countries reported data than in 2004. A major NEPAD initiative on sci-
ence statistics has been successfully launched (NEPAD 2006, 2007, 2008). 
It is now possible to aim for complete coverage of Africa. A revived policy 
context will lead to a stronger institutional base for science. A stronger 
institutional infrastructure will require the ‘fuel’ of science statistics to sup-
port its decision-making process.

There is of course still much to do to realise high quality science statistics 
for the whole continent. This paper has outlined some problems and per-
haps suggested some solutions. Collecting data from the business sector 
remains a problem. Obtaining financial data which represents actual ex-
penditure rather than budgets or grants is another huge hurdle that must 
be overcome.

Complete coverage will do much to address data quality issues by enabling 
closer study of the regional situation and highlighting African priorities 
for further development. Embedding R&D data collection in official na-
tional statistics will make science data collection sustainable and give them 
some of the necessary authority to improve response rates from all sectors 
including business. Increasing the demand for science statistics at national 
and international levels will help to drive up data quality and understand-
ing of how the data can be used.

Through a cyclical effect the real winner should be African science. Re-
newed policy interest has stirred demand for statistics. Improved statis-
tics should support evidence-based policy, demonstrating where further 
resources are needed, and where real successes have been achieved. Fin-
anciers of all kinds prefer to fund proposals supported by statistical evi-
dence, and so improved African science statistics should lead to increased 
resources for science.
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