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PREFACE

The African Union has embraced the role of Science, Technology and Innovation (STI) as key drivers of economic development, and 
called upon Member States and RECs to embed STI in their development programmes. Investments in STI are important and, hence, 
the call by the AU Assembly of Heads of State and Government on countries to invest at least 1% of Gross Domestic Product (GDP) 
in the sector. The investments need to be monitored and measured together with the corresponding research, development, and 
innovative activities that are taking place at national and regional levels.  

The African Science, Technology and Innovation Indicators (ASTII) Initiative originated from the first Ministerial Council on Science 
and Technology (AMCOST) meeting in Johannesburg in 2003, which resolved to “Develop and adopt common sets of indicators to 
benchmark our national and regional systems of innovation”.  In recognition of the importance of STI in the development discourse, 
the African Science, Technology and Innovation Indicators (ASTII) Initiative was therefore established to strengthen the capacity of 
AU Member states to adequately measure research and development, and innovation, taking place on the continent. The capacity 
strengthening work has been implemented for 12 years now, starting with 19 countries in 2007 and reaching 43 countries in 2019. The 
increase in the number of countries has not just been a result of “push” factors but also because there has been an increase in the 
“pull factors” whereby countries have called upon the AUC and AUDA-NEPAD to strengthen the capacity of their officials and experts 
and also support them in the conduct of national surveys.

This third report of the African Innovation Outlook (AIO-3) covers a period during which major developments have taken place in the 
African Union policy processes. In 2013, the African Union adopted the Agenda 2063 which is a 50-year vision of the aspirations of the 
idea of the “Africa We Want” in 2063. The vision is buttressed on an Africa that is committed to laying a strong foundation in science, 
technology and innovation. The first Ten Year Implementation Plan of Agenda 2063 has programmes which are aimed at promoting 
science, technology and innovation, as well as the application of STI in the economic development activities of the continent.  

In 2014, the African Union adopted the Science, Technology and Innovation Strategy for Africa, 2014-2024 (STISA 2024), which has 
laid out pre-requisites, pillars, priority areas and investments that are required in order to meet the necessary development in STI. 
STISA has presented a delivery model that calls for pluralistic participation in the STI activities involving public and private sectors, 
as well as development communities. On the global scene, the Sustainable Development Goals were adopted in 2015. The 17 SDGs 
have STI embedded in each one of them, including the application of STI in the various SDGs, developing capacity in STEM and 
integrating science diplomacy in partnerships at national, regional and international levels. The AIO-3 has therefore, examined the 
future measurements that need to be considered when monitoring the development of STI on the continent.

During the 12 years that the ASTII Initiative has been implemented, countries and RECs have institutionalized the programme in 
their national innovation systems, albeit in varied degrees. We are pleased to note that ASTII interventions have contributed to the 
number of AU Member States that now have national STI indicators and statistics as a basis for developing their policies. We urge the 
countries not to relent because in building any data and statistics system, the quality of data and the level of analysis and application 
improve as countries carry out more of such surveys. It is our hope that soon there will be more countries that will publish their own 
national R&D and innovation reports.  This is evidenced in the fact that some countries have taken up the challenge of producing 
reports which have become part of the national statistics.
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The production of this third edition of AIO has been possible as a result of the core indicators submitted by national ASTII focal points 
represented by respective ministries responsible for STI or Education and training, national STI councils and commissions, national 
statistics offices, and institutes, or agencies. As was the case with 1st and 2nd AIO, a number of challenges emerged in producing 
this third edition of the Outlook and in implementing ASTII-II, and a number of lessons have been learned.  We encourage countries 
to use this cumulative knowledge to improve the collection of STI measurements, analysis and usage to inform STI policy-making 
processes in Africa. The process leading to the production of this report indicates that there is still more work to be done in order to 
produce comparable statistics across the continent.  In this regard extensive human capital development is recommended.

We are grateful for the positive collaboration with AU organs, member states, regional economic communities (RECs) and the United 
Nations Educational, Scientific and Cultural organisation (UNESCO) through its Institute for Statistics (UIS), which has allowed us to 
align STI measurement activities resulting in reduction in duplication of efforts. The technical backstopping provided by the United 
Nations University - Maastricht Economic and Social Research Institute on Innovation and Technology (UNU-MERIT), the South 
African Centre for STI Indicators (CeSTII), and the Lund School of economics and Management at the University of Lund, has been 
valuable since the inception of the ASTII Initiative. It is through this kind of interaction and collaboration that Africa will be able to 
develop indigenous capacities to address African STI-specific problems crucial that are critical for the socio-economic transformation 
of the continent.

Our sincere appreciation and gratitude are extended to the Government of Sweden, through the Swedish International Development 
Agency (Sida) for supporting the programme together with the various AU Member States. We thank the Republic of Equatorial 
Guinea for providing seed funding for establishing and hosting the African Observatory for Science, Technology and Innovation 
(AOSTI) in Malabo, who have contributed immensely to the report. 

We are pleased to present the Third African Innovation Outlook to you all and thank the various individuals and institutions that have 
contributed to the production of the report.
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EXECUTIVE SUMMARY

INTRODUCTION

There is a general consensus that science, technology and innovation are at the heart of development, and that investment in this 
sphere is critical to ensuring long-term growth. To this end, in 2014, African Heads of State and Government adopted the Science, 
Technology and Innovation Strategy for Africa 2014-2024, (STISA 2024), as a framework for S&T and innovation development in the 
Member States. From a measurement perspective, STISA (2024) calls for the monitoring and evaluation of policies which have been 
implemented and, for this to happen, surveys of R&D and of innovation in Member States are needed. The African Union recognises 
that for Member States to achieve Agenda 2063 and STISA (2024), science, technology and innovation must be at the centre of the 
developmental agenda.  Hence these frameworks articulate the African Union Agenda for harnessing STI to boost economic growth 
and improve the lives of African people.

The African Union Development Agency (AUDA-NEPAD) in collaboration with the African Union Commission, AU Member States, 
and other partners has implemented the African Science, Technology and Innovation Indicators Initiative (ASTII) since 2007. The 
activities which have been carried out include strengthening the capacity of survey teams at national level, back-stopping research, 
monitoring development and innovation surveys in a total of 43 countries, supporting the analyses of survey data and the publication 
of the African Innovation Outlook. The ASTII Initiative has published two volumes of the AIO published in 2010 and 2014 respectively, 
with this being the third edition. 

The Third African Innovation Outlook (AIO-3) presents the status of Research and Experimental Development (R&D) and Innovation 
performance in Africa, focusing on the period from 2013 to 2016. The information is derived from R&D and Innovation surveys 
conducted periodically by African Union Member States as part of the African Science Technology and Innovation Indicators (ASTII) 
initiative. This Outlook builds on the experience and expertise developed in Member States over the years and provides improved 
insights based on lessons learnt from the previous editions. 

At the commencement of the project, the first African Intergovernmental Committee on Science, Technology and Innovation Indicators 
met in Mozambique in 2007 and adopted the Frascati Manual (OECD 2002) and the Oslo Manual (OECD/Eurostat 2005) as 
guidelines for the collection and interpretation of data on R&D, as well as on innovation in the business sector. This avoided the 
considerable burden of developing new manuals but did not preclude the production of additional guidelines which addressed the 
specificities of the economies in Africa. The innovation policy, and how it is implemented, has been an ongoing discussion in the 
research community for the last decade. 

It is important to understand the data on STI indicators and to monitor them, particularly as it demonstrates the progress that African 
countries are making to meet STI goals. In this regard, and as part of the ASTII programme, AUDA-NEPAD and its partners have 
developed and selected key indicators for tracking the implementation of STISA (2024), which aligns with the goals of Agenda 2063 
and the Sustainable Development Goals. 

The data and indicators on research and experimental development (R&D) support policy and decision makers to understand, monitor 
and effectively manage financial and human resources allocated to perform R&D activities, set sector-specific R&D investment 
targets, and design clear policy initiatives for R&D. Furthermore, the analysis also helps to identify institutions, or firms, which are 
performing well and need support -- the kind of support which shows how well aligned the R&D activities are to national development 
objectives and priority areas such as manufacturing, energy, health, ICT, agriculture, etc.
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Innovation indicators provide information on the rate of innovation in the countries, sources of relevant ideas and information for 
innovation, objectives for innovation, and fundamental drivers of innovation at firm level.  Additionally, it highlights the importance 
of support measures on innovation activities, reveal cooperation arrangements or strategic alliances for innovation, and identify key 
obstacles that discourage innovation. Both the informal sector and innovations in sectors other than Business enterprises will be the 
set of new layers to add to the existing foundation of data measurement in Africa. Some of these factors may be more pronounced 
in one country than another due to differences in the innovation policy environments. Aspects such as partnerships, cooperation, 
networking, and innovation support activities may show insights that can be addressed at national level, as well as regional level.

MAIN FINDINGS

The Outlook comprises the following five chapters:  

Chapter 1: Background

This chapter provides an overview of the ongoing STI measurement programme and level of AU Member States’ participation and 
contribution:

• During the 10-year period during which the ASTII Initiative has been in operation, 43 Member States have been trained in
data collection and provision of indicators. Without differentiation between R&D or Innovation data submitted, 17 countries
provided indicators in AIO-1 (2010), 21 countries in AIO-2 (2014) and 24 countries in AIO-3 (2019).

• The harmonisation of statistics on the continent has allowed the alignment of policies and STI monitoring and evaluation
(M&E) systems to CESA16-25 (AUC, 2016) and STISA 2024 (AUC, 2014) through the measurement of short and mid-term
objectives towards achieving the long-term continental vision: Agenda 2063.

• The new configuration of the governing body on matters related to STI under the AU umbrella also gives an impetus for
change to a committed team of 10 Heads of State and Government supporting the role of Education and Training and
Science, Technology and Innovation for inclusive and economic growth and sustainable development.

Chapter 2 : Research and Experimental Development

This provides the results of R&D performance surveys conducted in participating countries. The chapter specifically outlines the 
outcome of R&D surveys in the 23 countries that have participated in the programme, and highlights results for the AIO-3.  The 
countries consist of Angola, Botswana, Burkina Faso, Burundi, Cabo Verde, D.R. Congo, Egypt, Eswatini (former Swaziland), 
Ethiopia, Gabon, Ghana, Lesotho, Mali, Mozambique, Namibia, Niger, Rwanda, Senegal, Seychelles, South Africa, Tanzania, Togo 
and Uganda. 

With the R&D surveys published in AIO-1 and AIO-2, and now in AIO-3, there is a mapping of the R&D landscape and efforts in Africa. 
The results further present R&D expenditures (and the 1% target of GDP) and what this implies in terms of manpower (researchers 
and other personnel related to R&D). 

R&D Expenditures

A big challenge with collecting, and above all analyzing, R&D data in Africa is that data supplied by countries are often not complete 
usually because the data do not cover all four sectors: Business, Government, Higher Education and Private Non-Profit institutions. 
An incomplete coverage of all sectors is a real challenge to the calculation of GERD intensity that we are progressively tackling by 
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further training sessions, the well-known 1% target, nor is it possible to calculate the number of R&D personnel in a country. In fact, 
reliable GERD data (in AIO-1, AIO-2 and AIO-3) only exist for 11 countries: Botswana (0.54% of GDP), Egypt (0.80%), Eswatini 
(0.32%), Ethiopia (0.62%), Ghana (0.38%), Kenya (98%), Mozambique (0.38%), Namibia (0.40%), Senegal (0.54%), South Africa 
(0.82%, latest figure), and Uganda (0.18%). 

Fortunately, many African countries do collect R&D data on the Government Sector (GOVERD) and the Higher Education 
Sector (HERD). Thus, there is a proxy for the “Public Sector” exclusively when the presence of private or confessional 
universities are inexistent, since most university research in Africa is carried out at State-run universities. R&D activities carried 
out in the public sector can accordingly be compared for 19 countries, data which in turn can be related to the public sector data 
for OECD countries and Latin America and Asia (see Table 2.8a). Such a comparison shows that, although GERD intensity data as 
a rule are over 2% of GDP in the OECD countries, in (contrast to less than 1% in Africa), the situation is quite different when we 
look at “Public Sector R&D” in different countries. Public sector spending on R&D is typically 0.64% of GDP in the OECD area. This 
could be compared to Africa (between 0.20% and 0.78%), and Latin America (Argentina 0.40%, Mexico 0.23% and Chile 0.21%). In 
other words, public spending on R&D in Africa has a very similar pattern, or intensity, as in most other countries.

An explanation of this contrast is that that business sector R&D is very important and by far the largest sector in the OECD 
countries, as well as in China and the Russian Federation. The only country in Africa with a strong R&D business sector is South 
Africa. In other countries where R&D activities in the business sector have been measured, the expenditures are surprisingly small, 
likewise in large countries such as Egypt (0.05% of GDP) and Ethiopia (0.01%).  

R&D Personnel 

These are employees engaged in undertaking R & D directly as well as those providing related services such as R & D managers 
and administrative staff.  One important aspect of the R&D effort in Africa is the number of researchers and personnel engaged in 
research activities. It is important to analyze the number of the R&D personnel are doing research in order to get a picture of actual 
research being undertaken. However, it is often difficult to determine who, and how many, are doing actual research, as research 
assistants (such as doctoral students) tend to be counted as researchers. Thus, the challenge is that much of the R&D personnel 
are office and supporting staff, and this often distorts the picture when countries are compared. Another problem is that not all 
researchers do research all the time. Some researchers often dedicate considerable amount of time to teaching. That is why the 
Frascati Manual distinguishes between “headcounts” (HC) and “full time equivalents” (FTE). 

Twenty-three (23) countries have submitted data on R&D manpower resources for AIO-3. Most of the R&D personnel in all 
23 countries are found predominantly in the Government and Higher Education Sectors (that is the “Public Sector” exclusively 
when private universities are quasi-inexistent), on the average about 90%. In some cases, the R&D personnel are also found in the 
private non-profit sector (often financed by foreign assistance). 

The number of researchers, as component of total R&D personnel varies considerably: from only 32% in Botswana to 88% in 
Senegal. On the average this is around 70%. 

Researchers (FTE) per million inhabitants is an interesting indicator. It varies considerably: from 27 in Uganda to 435 in South 
Africa, 555 in Senegal and 715 in Egypt (and even 1568 in the Seychelles). In an international comparison, the researcher density in 
Africa is modest in relation to most OECD countries. For instance, Sweden 7593 researchers (FTE) per million inhabitants; Republic 
of Korea 7514; Germany 5036 and Japan 5305; but relatively competitive with Argentina 1233; Chile 533 and Mexico 244 (UIS 
Database on STI Indicators).   
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The personnel data in the R&D surveys also reveal differences by sex. There are quite remarkable discrepancies between African 
countries. On the average, 30 to 40% among the researchers are females. But it ranges from 9% in Togo and 13% in Ethiopia, to 44% 
in South Africa and 47% in Eswatini. Internationally, between 30 to 40% of the researchers are females. So, Africa stands out well in 
this comparison.

Chapter 3: Status of innovation performance

Chapter 3 provides the results of the Innovation surveys carried out in 10 AU member States where the findings are as follows: 

• To	what	extent	are	African	firms	innovative? Innovation rates for all the 10 countries range from a low level of 3.9% for
Cabo Verde to a high level of 91.7% for Uganda. It has been also reported that Eswatini, Ethiopia and Uganda had an
average of 60% small firms out of the total business sector target population.

• What	are	the	different	types	of	innovation? Process innovations were higher at 33.4% followed by product innovations
separately presented as goods (21.6%) and services (17.0%). Kenya and Uganda recorded the highest proportion of firms
that undertook innovations related to workplace responsibilities (64%) in terms of organisational innovation while Uganda
recorded the highest in terms of external relations (44%).

• How	do	firms	 innovate? In general, acquisition of machinery is the most cited expense in the process of innovation,
followed by R&D expenditures and acquisition of external knowledge from others.

• To	what	extent	do	innovative	firms	engage	in	R&D	activity?	The findings show that most innovative firms in Namibia
(52%) and Seychelles (55%) engaged in R&D activities to support innovation.

• What	are	the	impacts	of	innovation	activities	on	firms? The main impact of innovation is increased range of goods and
services and improved quality.

• Are	firms	using	Intellectual	Property	Right?	The survey results show that trademarks were the most sought-after form
of intellectual property rights for the firms in all the countries whether they were innovative or not, followed by industrial
designs and copyrights.

• What	factors	promote	innovation? The motivation within firms to undertake innovation activities was mainly to improve
the quality of the product across all countries except for Eswatini where increasing the range of products is a major motivation 
element. Innovative firms had more employees with higher education qualifications per firm than non-innovative firms,
except for Ethiopia and Lesotho where the numbers are even. Therefore, to be inspired for innovation, the source varies
from one country to another. Data from Lesotho (63%), Uganda (45%), Kenya (44%), Angola (41.5%) and Eswatini (34.2%)
show that these countries use internal sources of information to innovate.

• What	are	the	major	factors	that	hamper	innovation?	The data from Ethiopia reveals that barriers to innovation for large
firms are different from that of small and medium firms. Although the cost factors remained important for large firms they are
not seen as barriers to the same extent as in small and medium firms.

Chapter 4: New measurement in the horizons: suggests the way forward in measuring innovation in Africa.

A characteristic of most African economies is that their Gross Domestic Product is dominated by the public sector with a relatively 
weak business sector. There is therefore, interest to measure innovation in the public sector in addition to the business sector which 
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is the only one that is currently covered in the surveys. In addition, the household sector may have business activities which are in 
the formal or the informal economy and which can include innovation. A key difference between innovation in the business sector 
and in other sectors is the place of the market. For a product to be an innovation in the Business sector it must be “introduced on the 
market” (OECD/Eurostat 2005: 47, para. 150). As the market and selling at ‘economically significant prices’ are not characteristics of 
innovation in sectors other than the business sector the suggestion has been made (Gault 2012) that “introduced on the market” be 
replaced by “made available to potential users”.

A generalized definition of innovation in System of National Accounts (SNA) sectors has been introduced in the fourth edition of the 
Oslo manual (OECD/Eurostat, 2018: 20-21) and could be applied for the measurement of innovation in the Public sector and the 
Household sector in Africa. The Chapter therefore makes the following recommendations:

• The principal activity for the future is the continuation of the R&D and the innovation surveys in order to provide the information 
needed to monitor and evaluate science and technology and innovation activities as part of STISA -2024 (AUC, 2014: 48).

• Going beyond what has been done since 2007, thought should be given to measuring innovation in economic sectors
other than the Business sector. This is an ongoing global discussion and it would be opportune for experts from African
countries to participate in it.

• Social innovation is being discussed globally and there are opportunities to participate in that discussion and to work with
policy makers to arrive at definitions which make possible statistical measurement in Africa to support relevant social policy.

Chapter 5: Conclusion and recommendations

The data collected and compiled from the R&D surveys and innovation surveys should help governments understand how research 
and innovation can be useful at different levels and structures within a country. The data on STI indicators are central in having a 
coherent R&D and innovation system that delivers on economic progress of African countries.

The key findings in AIO-3 that were also previously reported in AIO-1 and 2 are that a limited number of firms have the capacity to 
do R&D in order to support innovation; universities and government research institutions are particularly low-rated as sources of 
information for innovation; and innovative firms invest more in machinery and equipment than in R&D activities. The first two findings 
are common to almost all countries in the world, while the third one is unique to African countries with policy implications.  

The success of the ASTII Initiative is dependent on the active participation of countries through ownership of the programme as well 
as understanding the importance of the R&D and innovation data to the development processes of the Member States. Member 
States need to include indicators that monitor the contribution of STI in different sectors of the national economy using STISA 
(2024) indicators as the starting point. There is a great deal of work that needs to be done to put in place data management and 
analysis systems so that Member States have comparable statistics of good quality and coverage across the continent. Some 
recommendations have been presented in the chapter as to what should be done to improve the process of data collection.
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CHAPTER 1 : BACKGROUND

1.1  A Decade of Progress

The African Science, Technology and Innovation Indicators (ASTII) Programme has been implemented since 2007.  Programme 
staff have undertaken a wide range of activities in collaboration with Member States, including strengthening the capacity of national 
survey teams and promoting surveys for research, development and innovation in 43 countries.  Part of the survey results and 
analysis were published in two earlier editions of the African Innovation Outlook in 2010 and 2014 (AU-NEPAD 2010, NPCA (2014); 
Table 1.1), with this report being the third edition. These publications and country reports have been used in support of R&D and 
innovation policy development in participating countries (Siyanbola et al., 2014; MOE, 2017).  The reports also serve as reference 
materials that highlight science, technology and innovation (STI) measurement in Africa (Daniel, 2013; Charmes, Gault and Wunsch-
Vincent, 2016 & 2018; Muchie and Baskaran, 2019). The survey data submission from AU Member States are indicated below.

Table 1. 1 R&D Surveys data submission status from AU member States

Countries

1. Algeria

2. Angola

3. Benin

4. Botswana

5. Burkina Faso

6. Burundi

7. Cabo Verde

8. Cameroon

9. CAR

10. Chad

11. Comoros

12. Congo

13. Congo D.R.

14. Cote d’Ivoire

15. Djibouti

16. Egypt

17. Equatorial Guinea

18. Eritrea

19. Eswatini

20. Ethiopia

21. Gabon

22. Gambia

23. Ghana

24. Guinea

25. Guinea Bissau
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Countries

26. Kenya

27. Lesotho

28. Liberia

29. Libya

30. Madagascar

31. Malawi

32. Mali

33. Mauritania

34. Mauritius

35. Morocco

36. Mozambique

37. Namibia

38. Niger

39. Nigeria

40. Rwanda

41. SADR

42. Sao Tome & Principe

43. Senegal

44. Seychelles

45. Sierra Leone

46. Somalia

47. South Africa

48. South Sudan

49. Sudan

50. Tanzania

51. Togo

52. Tunisia

53. Uganda

54. Zambia

55. Zimbabwe

TOTAL


-

-

-

-




-

-

-


-

-


-

-

-


-

-

-


-

-


-

-




-

13




-

-

-




-

-

-




-

-

-

-


-

-

-


-

-




-


-


19

-


-

-

-

-


-

-

-





-


-

-




-

-


-

-




-


-

-

23

-


-

-

-

-

-

-

-

-


-

-

-

-

-

-

-

-

-

-


-

-


-

-




-

10




-

-

-

-

-

-

-

-

-

-

-


-

-

-


-

-

-


-

-


-

-




-

11




-

-

-

-

-

-

-

-

-


-

-

-

-

-

-


-

-

-

-

-

-

-

-


-

-

10

AIO 2010
R&D        Innovation R&D        Innovation R&D        Innovation

AIO 2014 AIO 2019

Source: AU-NEPAD (2010: 36), NPCA (2014: 22) and ASTII Phase-3 National surveys

2



AFRICAN INNOVATION OUTLOOK III

1.2  A changing environment

When the ASTII Programme began, the first African Intergovernmental Committee responsible for Science, Technology and Innovation 
Indicators met in Mozambique in 2007 and adopted the Frascati Manual (OECD 2002) and the Oslo Manual (OECD/Eurostat 2005) 
as guidelines for the collection and interpretation of data on R&D and innovation in the business sector. While this led to the avoidance 
of considerable burden of developing new manuals, it did not preclude the production of additional guidelines that addressed the 
specificities of economies in Africa. 

From the beginning of national accounting, R& D was regarded as an expense. However, with the revision of the System of National 
Accounts Manual in 2008 (EC et al. 2009), R&D was capitalized, and it joined other capital expenditures such as expenditure on 
machinery and equipment and on software. This is reflected in the seventh edition of the Frascati Manual (OECD 2015a).

The Oslo Manual has always focused on innovation in the business sector, while acknowledging that innovation could occur in all 
sectors. The fourth edition of the Oslo Manual (OECD/Eurostat 2018) has innovations in other economic sectors. Thus, this latest 
edition of the AIO provides the basis for further empirical work on measuring innovation in the Public and the Household sectors. As 
this is a statistical activity, the sectors to be measured would be taken from the System of National Accounts (EC et al. 2009).

Innovation policy, and how it is implemented has been an ongoing discussion in the research community for the last decade. In 
Africa in 2014, Heads of State and Government adopted the Science, Technology and Innovation Strategy for Africa – 2024 (STISA, 
2024) as a framework for S&T and innovation development in the Member States.  From a measurement perspective, STISA (2024) 
included a section on the monitoring and evaluation of policies that have been implemented and for this to happen, surveys of R&D 
and of innovation in Member States (Iizuka et al., 2015) are needed. 

The importance of monitoring and evaluation fits with the African Charter on Statistics and the Strategy for the Harmonization of 
Statistics in Africa (SHaSA) (AUC 2012, African Union Commission et al. (2010) as the Charter ‘encourages African policy makers to 
use statistics as a base for policy formulation, monitoring and evaluation, and decision making’ (AUC 2012:41).

1.3  Sharing existing knowledge and building future capacity 

The definition of R&D has not changed in the seventh edition of the Frascati Manual (OECD 2015a) and the fact that expenditure on 
R&D is now a capital investment rather than an expense will be dealt with by statistical offices responsible for the system of national 
accounts in their countries. Expenditure, and human resource allocation for R&D, have been measured in all the economic sectors 
used in the Frascati Manual; Business enterprise, Government, Higher education1, and Private non-profit. The ‘Rest of the world’ 
sector is used when there are flows of resources into or out of the country where the statistics are being gathered. Virtually all R&D 
is performed in the formal economy, and in many countries in Africa, most R&D is performed in the Government and the Higher 
education sectors. The next task is to build on what has been learned in the last decade and continue to take account of the types of 
R&D that are undertaken in African countries and the rationale.

Innovation can also happen in all sectors of the economy and there is a case for going beyond the measurement of innovation in only 
the Business sector to include innovation in the Public and Household sectors. Innovation in the Business sector can occur in the 
informal economy as well as the formal economy, which has been the domain of measurement so far. Innovation takes place in the 
Household sector, also in the formal and the informal economies, and there is social innovation which involves households as well as 
groups with common interests, history or culture. It is in the informal economy and in social innovation that indigenous knowledge can 
play a role and that presents measurement challenges which if addressed, provide policy opportunities.

1The Higher education is not found in the System of National Accounts as a sector. 
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1.4  Production of the Third African Innovation Outlook 

The Third African Innovation Outlook (AIO-3) presents the status of Research and Experimental Development (R&D) and Innovation 
performance in Africa by focusing on the period between 2013 and 2016. The information is derived from R&D and Innovation surveys 
conducted periodically by African Union Member States as part of the African Science Technology and Innovation Indicators (ASTII) 
initiative. This Outlook builds on the experience and expertise which have been developed in Member States over the years, and 
provides improved insights based on lessons learnt from the previous editions published in 2010 and 2014. 

The African Innovation Outlook comes at an appropriate time when the African political leadership is increasingly aware and 
supportive of the importance of science, technology and innovation (STI) as critical drivers of economic development and at a time 
when African economies are recovering from subdued economic performance (AfDB, 2018). This is the first Innovation Outlook 
written using data collected after the adoption of the African Union Agenda 2063 (AUC, 2015) by Heads of State and Government. 
Agenda 2063 is a continental blueprint for guiding Africa’s development processes for the next five decades and regards STI as a 
critical enabler to achieving its goals (Agenda 2063: The Africa We Want; para 72). In addition, the AIO-3 is also the first Outlook 
following the approval of STISA (2024) in 2014. 

STISA (2024) calls on AU Member States to “Accelerate Africa’s transition to an innovation-led knowledge-based economy”. 
The strategy acknowledges that African countries are at different stages of economic and social development. Furthermore, STISA 
(2024) recognises that individuals, institutions and economic sectors are affected in diverse ways by the outcomes of R&D and 
innovation. The Strategy, therefore, is both a call and a guide for African countries to put in place the following critical considerations: 
(a) adequate research infrastructure; (b) enhanced technical competencies of human resources; (c) effective innovation and
entrepreneurship supporting activities; and (d) conducive policy environment. These four pillars of development reinforce each other
to enhance performance of the national research and innovation systems in all sectors of the economy and drive growth, productivity
and competitiveness. Both R&D and innovation have the potential to significantly contribute to African economic growth and prosperity.

The data on STI indicators are important to understand, monitor and demonstrate the progress that African countries are making 
to meet the STI goals. In this regard, and as part of the ASTII programme, AUDA-NEPAD and its partners have developed and 
selected key indicators to track STI performance in general, and the implementation of STISA 2024 in particular. Furthermore, the 
Outlook provides STI-related indicators for tracking the implementation of STISA 2024 mapped to the goals of Agenda 2063 and the 
Sustainable Development Goals. 

1.5  The structure of the AIO report

The AIO-3 has five chapters covering a Background, R&D performance, Status of Innovation Performance, Innovation measurements 
in the horizon and Conclusions and Recommendations. 

Chapter 1 provides an insight on the ongoing STI measurement and level of AU Member States participation and contribution.

Chapter 2 provides the results of R&D performance survey conducted in participating countries. 

Chapter 3 provides the results of the Innovation surveys carried out in 10 AU member States. 

Chapter 4 suggests the way forward in measuring innovation in Africa. Both the informal sector and innovations in sectors other than 
Business enterprises will be the set of new layers to add to the existing foundation of data measurement in Africa. 

Chapter 5 provides conclusions and recommendations.
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CHAPTER 2: RESEARCH AND EXPERIMENTAL DEVELOPMENT 

2.1  Introduction 

STISA (2024) calls on AU Member States to “Accelerate Africa’s transition to an innovation-led knowledge-based economy” and 
acknowledges that the economic status of Africa has significantly improved over the last two decades.  Under Goal 4 of the Agenda 
2063 First Ten Year Implementation Plan, STI is envisaged to drive “Manufacturing/industrialization and Value Addition” at the national 
level.  Hence there is a need to demonstrate the use of science, technology and innovation in poverty reduction, job creation, 
sustainable livelihoods and improved well-being of African citizens. The Agenda 2063 and STISA (2024) call on African countries 
to increase their gross domestic expenditure on research and development (GERD) to at least one per cent of their gross domestic 
product (GDP). Specifically, such investment is needed to build Africa’s technical competencies, improve research infrastructure, 
innovation and entrepreneurship capabilities and create a conducive policy environment for accelerating “Africa’s transition to an 
innovation-led knowledge-based economy”. Evidence-based understanding of STI systems is important for research and innovation 
policy formulation and programme design. The African Science, Technology and Innovation Indicators (ASTII) initiative has made 
progress in supporting African countries to collect data on STI indicators and generate new indicators. 

Data and statistics on research and experimental development (R&D) assists policy and decision makers to understand, monitor and 
effectively manage financial and human resources allocated to perform R&D activities, set sector-specific R&D investment targets, 
and design clear policy initiatives for R&D. More importantly, the analysis helps to undertake the following: identify institutions, or 
firms that are performing well, require support, the type of support, and asses the alignment of R&D activities to national development 
objectives and priority areas such as manufacturing, energy, health, ICT, agriculture, and so forth.  

R&D activities can be classified into three types, namely basic, applied, and experimental development research. Despite these 
categories, nothing stops experimental development from informing basic research from directly translating into final products for the 
market or processes and business models for internal use by firms. The results of R&D expenditure by a type of R&D as a percentage 
of gross domestic product (GDP)2 are critical for understanding the role of R&D in socio-economic development. 

2.2  Methodology and overview of R&D Datasets

The R&D surveys were conducted according to the guidelines in the Frascati Manual (OECD, 2002). Definitions of both research 
and experimental development (R&D) and its subsequent components such as basic research, applied research and experimental 
development are also elaborated in this section. 

R&D is defined as the creative and systematic work undertaken in order to increase the stock of knowledge, including knowledge of 
humankind, culture and society, and to devise new applications of available knowledge (OECD, 2015: 28, para 1.32).  R&D activity 
is the sum of actions deliberately undertaken by R&D performers in order to generate new knowledge (OECD, 2015: 46, para 2.12).
Basic research is experimental or theoretical work undertaken primarily to acquire new knowledge of the underlying foundations of 
phenomena and observable facts, without any particular application or use in view (OECD, 2015: 29, para 1.35). Applied research 
is original investigation undertaken in order to acquire new knowledge. It is, however, directed primarily towards a specific, practical 
aim, or objective (OECD, 2015:  29, para 1.35). Experimental development is systematic work, drawing on knowledge gained from 

2The Gross Domestic Product (GDP) is the total market value of all final goods and services produced in a country in a given year, equal to total consumer, investment and 
government spending, plus the value of exports, minus the value of imports
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research and practical experience and producing additional knowledge, which is directed to producing new products, or processes, 
or to improving existing products or processes (OECD, 2015:  29, para 1.35).

The R&D surveys collected data on expenditures and personnel from 23 countries (Table 2.1). The data collection process focused 
on measurement in four broad sectors of which three have a counterpart in the Systems of National Accounts (SNA) institutional 
classification: Business enterprise, Government and Private non-profit. One sector is defined on the basis of meeting user needs for 
units engaged in Higher education and overlaid on the others (OECD, 2015: 97, para 3.50). There are five (5) main sources for R&D 
funding: Business enterprise, Government, Higher education, Private non-profit and the Rest of the World. Funding from the Rest of 
the World includes the category international organisations, which is defined to include supranational organisations (OECD, 2015: 
132).

Out of the 23 countries, only seven have fully covered the four sectors indicated above. Comparisons among countries should be 
done with caution as not all countries adopted the same sampling methodologies, especially as pertains to survey in the business 
sector. Some countries did not extrapolate data (e.g. Burundi, Gabon and Ghana) while others did (e.g. Eswatini, South Africa and 
Uganda). AU Member States carried out surveys based on R&D data for latest available year. Some have their financial years 
spanning two years. For the sake of analysis and interpretation, the period with the first two quarters was considered as the reference 
year (reference period for R&D data collection; Table 2.1). For instance, any country with a financial written like “Year1/Year2” will be 
given “Year1 as reference. 

The R&D data presented covers R&D expenditure and R&D Personnel. The Frascati Manual (2002 and 2015) presents GERD as 
the total intramural expenditure on R&D performed in the national territory during a specific reference period (OECD, 2015: 111, para 
4.7). Intramural R&D expenditures are all current expenditures plus gross fixed capital expenditures for R&D performed within a 
statistical unit during a specific reference period, whatever the source of funds (paragraph 4.10) (OECD, 2015:112). R&D Intensity is 
the ratio of GERD divided by GDP (OECD, 2015: 144, para 4.162).

BERD is the measure of expenditures on intramural R&D within the Business enterprise sector during a specific reference period 
(OECD, 2015: 208, para 7.35). BERD Intensity is the ratio of BERD divided by GDP as percentage.  

GOVERD is the measure of expenditures on intramural R&D within the Government sector during a specific reference period (OECD, 
2015:  243, para 8.36). GOVERD Intensity is the ratio of GOVERD divided by GDP as percentage.   

HERD is the measure of intramural R&D expenditures in the Higher education sector during a specific reference period (OECD, 2015: 
269, para 9.53). HERD Intensity is the ratio of HERD divided by GDP as percentage. 

PNPERD is the measure of intramural R&D expenditures within the Private non-profit sector during a specific reference period 
(OECD, 2015: 292, para 10.21). PNPERD Intensity is the ratio of PNPERD divided by GDP as percentage.

All data found in this report were collected by the participating African countries, except for population data and respective GDP 
taken from the World Economic Outlook 2014 (IMF, 2014).  Purchasing power parity (PPP$) has been used to convert the various 
currencies into a common currency as described in Box 2.1.
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Box 2. 1 Methodology of Purchase Power Parity (International dollar) – PPP$

Table 2. 1 Characteristics of AIO-3 datasets submitted from R&D surveys in 23 countries

The Purchasing power parities (PPPs) are the rates of currency conversion that try to equalise the purchasing 
power of different currencies, by eliminating the differences in price levels between countries. The basket of goods 
and services priced is a sample of all those that are part of final expenditures: final consumption of households and 
government, fixed capital formation, and net exports. This indicator is measured in terms of national currency per 
US dollar. (https://data.oecd.org/conversion/purchasing-power-parities-ppp.htm) 

To convert socio-economic indicators from Local Currency Unit (LCU) to PPP requires the division of the amount in 
LCU of a specific year by the Implied PPP conversion rate (also called National currency per current international 
dollar) of the same year. For instance, Angola had in 2014 (reference period of the R&D survey) a GDP in million 
LCU estimated to 12,917,422 with an implied PPP conversion rate of 73,50. Thus, GDP in PPP$ Million (current 
international dollar - millions) will be 12,917,422 divided by 73.50 or $175,540 Million in PPP.  Those figures are from 
the World Economic Outlook (IMF, 2014)3 with 2005 as base year.

3International Monetary Fund, World Economic Outlook Database, October 2014 
(http://www.imf.org/external/pubs/ft/weo/2014/02/weodata/weoselgr.aspx), 

P a g e | 10

TOTAL 8 11 20 23 19 22 13 16 

P a g e | 9

No Country 
Business Government Higher Education Private Non-Profit 

Financial 
period Reference year R&D 

Expenditure 
R&D 

Personnel 
R&D 

Expenditure 
R&D 

Personnel 
R&D 

Expenditure 
R&D 

Personnel 
R&D 

Expenditure 
R&D 

Personnel 
1 Angola 2014 2014 – –     – – 
2 Botswana 2013/2014 2013        
3 Burkina Faso 2013/2014 2013 – –      
4 Burundi 2011/2012 2011 –  –  –  – 
5 Cabo Verde 2014 2014 – – –  –  – – 
6 DRC 2015 2015 – –   – – – – 
7 Egypt 2015 2015         
8 Eswatini 2015/2016 2015        
9 Ethiopia 2013/2014 2013        

10 Gabon 2014 2014 –  –  –  – 
11 Ghana 2015 2015 – –     – –
12 Lesotho 2015 2015 – –     – –
13 Mali 2015 2015 – –      
14 Mozambique 2014/2015 2014        
15 Namibia 2013/2014 2013        
16 Niger 2013 2013 – –      
17 Rwanda 2013/2014 2013 – –      
18 Senegal 2015 2015 – –      
19 Seychelles 2015 2015 –      – 
20 South Africa 2014/2015 2014        
21 Tanzania 2013/2014 2013 – –     – –
22 Togo 2015 2015 – –     – – 
23 Uganda 2014 2014        
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2.3  R&D Expenditure 

R&D expenditure represents the total amount spent on research and development by a national statistical unit in a financial year 
within or outside its unit. R&D expenditure helps to address the following policy issues:

i. How much is allocated to R&D?
ii. In which sectors are R&D Expenditures performed?
iii. What is the share of Public Expenditure on R&D?
iv. What are the sources of funding?
v. Which types of R&D activities are performed?
vi. What is the focus area for R&D activities? and
vii. Indirectly, what are the levels of domestic and international interactions and collaborations across and among

sectors and fields of R&D?

2.3.1		 How	much	is	allocated	to	R&D?	

Of the 23 countries, 7 (30.4%) had provided data for all sectors hence GERD as percentage of GDP and GERD per capita have been 
computed (Table 2.2).  

Table 2. 2 Gross Domestic Expenditure on Research and Development (GERD)

The data provided by countries with full sectoral coverage shows that there is no AU Member State which reached the 1% target of 
the GDP required to be invested in R&D. When GERD is expressed as a ratio of GDP, three countries, South Africa, Ethiopia and 
Botswana reported an R&D intensity of more than 0.5%. On the other hand, Mozambique, Namibia, Swaziland and Uganda had R&D 
intensity of less than 0.5 (Figure 2.1). GERD per capita is showing a significant variation among these countries ranging from 2.20 
to 86.88 PPP$. 

In comparison with some selected OECD data  of 2013, ASTII Phase 3 figures show that investment in R&D remains very low in 
contrast to some European countries such as Belgium, Denmark and Finland. The R&D intensity target for the European Union (EU) 
was set to 3% by 2020 . The trend observed after the coverage of all 4 R&D performing sectors in 7 African countries looks similar to 
the performance to two Latin America countries (Argentina and Chile), and also Turkey in the Middle East. In 2013, China invested 
1.99% of its GDP into R&D but the most current information from OECD shows that in 2017 the GERD intensity had increased and 
reached 2.14%. 

4OECD Data - Gross domestic spending on R&D (https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm)
5The Europe 2020 strategy adopted in 2010 maintains a long-standing objective, namely, for the EU to devote 3.00 % of gross domestic product (GDP) to R&D activities; 
this is one of the five key targets of the Europe 2020 strategy. (https://ec.europa.eu/eurostat/statistics-explained/index.php/R_%26_D_expenditure) 

Countries

Botswana

Eswatini

Ethiopia

Mozambique

Namibia

South Africa

Uganda

GERD
(PPP$ M)
171.54

29.05

780.10

112.64

88.76

4803.55

116.76

GERD
(% of GDP)
0.54

0.32

0.62

0.38

0.40

0.70

0.18

GERD per capita 
(PPP$)
77.62

2.20

7.81

4.01

36.53

86.88

2.91

10



AFRICAN INNOVATION OUTLOOK III

Source: ASTII Phase-3 survey and OECD data (https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm) 

2.3.2	 	In	which	sectors	are	R&D	Expenditures	performed?

Table 2.3 provides GERD by sector of performance in percentage from seven countries.  Mozambique (43%), Namibia (46%) and 
Uganda (47%) invested more in R&D activities in their respective public research institutions, mainly considered as government 
sector, while only South Africa has invested 46% of its GERD in the business enterprises sector. From data published in 2010, 
Ethiopia HERD was 6.5 times higher than in 2014 (NPCA, 2014: 30). Universities still remain areas of highest concentration of 
research activities in the countries ranging from 28.0% in South Africa to as high as 74.0% in Ethiopia. 

Table 2. 3  GERD by Sector of Performance (Percentage)

Fig. 2. 1 GERD as percentage of GDP

P a g e | 11

Fig. 2. 1 GERD as percentage of GDP

Source: ASTII Phase-3 survey and OECD data (https://data.oecd.org/rd/gross-domestic-
spending-on-r-d.htm) 

2.3.2 In which sectors are R&D Expenditures performed?
Table 2.3 provides GERD by sector of performance in percentage from seven countries.
Mozambique (43%), Namibia (46%) and Uganda (47%) invested more in R&D activities in their
respective public research institutions, mainly considered as government sector, while only South
Africa has invested 46% of its GERD in the business enterprises sector. From data published in
2010, Ethiopia HERD was 6.5 times higher than in 2014 (NPCA, 2014: 30). Universities still
remain areas of highest concentration of research activities in the countries ranging from 28.0%
in South Africa to as high as 74.0% in Ethiopia.

Table 2. 3 GERD by Sector of Performance (Percentage)

Country Business
(%)

Government
(%)

Higher Education 
(%)

Private Non-Profit
(%)

Botswana 18.0 13.0 51.0 18.0
Eswatini 1.0 37.0 36.0 26.0
Ethiopia 1.3 24.5 74.0 0.2
Mozambique 0.5 43.0 37.4 19.1
Namibia 11.0 46.0 35.0 8.0
South Africa 46.0 23.0 28.0 3.0
Uganda 4.0 47.0 46.0 3.0

0,62 0,54

2,33

0,38

1,99

2,97

0,32
0,62

3,28

0,38 0,40

0,70 0,86

0,18

0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

Countries

Botswana

Eswatini

Ethiopia

Mozambique

Namibia

South Africa

Uganda

BUSINESS
(%)
18.0

1.0

1.3

0.5

11.0

46.0

4.0

GOVERNMENT
(%)
13.0

37.0

24.5

43.0

46.0

23.0

47.0

HIGHER EDUCATION
(%)
51.0

36.0

74.0

37.4

35.0

28.0

46.0

PRIVATE NON-PROFIT
(%)
18.0

26.0

0.2

19.1

8.0

3.0

3.0
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2.3.2.1 Business Expenditure on Research and Development (BERD)

Business expenditure on R&D and associated variables are provided in Table 2.4. Firms often finance their own R&D activities 
to generate new knowledge, processes, and technologies that can be used to come up with product innovations (new goods and 
services). BERD intensity ranged from as low as 0.002% for Mozambique to a high of 0.323% for South Africa. Apart from South 
Africa, where the business sector was also financed by other sectors, in other six countries no significant funding was received from 
other sources.

Table 2. 4 Business Expenditure on R&D (BERD)

The low percentage may indicate that (1) the business sector does not invest much in its own R&D activities or does not get funded 
from external sources; (2) a small population of businesses performed R&D activities; and (3) there are no effective framework 
conditions (e.g. R&D incentives, policies (innovation, education, training, industry, technology transfer), financing, regulations, etc.) to 
encourage interactions across sectors. 

2.3.2.2 Government Expenditure on R&D (GOVERD)

The results for government expenditure on R&D (GOVERD) performed in 20 countries are shown in Table 2.5. GOVERD is relatively 
high in most African countries with South Africa and Egypt spending more than $1 billion on R&D performed by public institutions. 
The proportion of GOVERD as a percentage of GDP for the 20 countries ranges from as low as 0.01% for Lesotho to a high of 0.27% 
for the Republic of Tanzania.  Large African economies such as Egypt (0.26%) and South Africa (0.16%) are in 2nd and 7th place, 
respectively. Angola had a very low GOVERD per capita in 2014 compared to Botswana. Given the major role that governments play 
in funding R&D performance and facilitating a conducive policy environment for R&D, they should set targets for GOVERD intensity 
aligned with the national research and development agenda.  

Countries

Botswana

Egypt

Eswatini

Ethiopia

Mozambique

Namibia

South Africa

Uganda

BERD
(PPP$ M)
30.33

467.17

0,31

10.02

0.53

10.14

2205.70

5.06

BERD
(% of GDP)
0.10

0.047

0.003

0.01

0.002

0.05

0.32

0.008

BERD per capita 
(PPP$)
14.4

4.98

0.28

0.11

0.02

4.17

39.9

0.13
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Table 2. 5 Government Expenditure on R&D (GOVERD)

2.3.2.3 Higher Education Expenditure on R&D (HERD)

The higher education expenditures on R&D (HERD) for 19 countries are presented in Table 2.6. The higher education systems (and 
institutions) in these countries are not similar and this affects how R&D is performed. The high HERD is an indication of the relatively 
large higher education systems for countries such as Egypt, South Africa, Ethiopia, Tanzania and Senegal when compared to the rest 
of the countries.  Although South Africa’s HERD was second to that of Egypt, its HERD intensity was only 0.2% and was placed in 
the 8th position out of the 19 countries. 

Countries

Angola

Botswana

Burkina Faso

D.R Congo

Egypt

Eswatini

Ethiopia

Ghana

Lesotho

Mali

Mozambique

Namibia

Niger

Rwanda

Senegal

Seychelles

South Africa

Tanzania

Togo

Uganda

GOVERD
(PPP$ M)
20.14

22.53

22.51

10.16

2480.00

11.71

190.84

91.35

0.44

55.66

48.46

40.76

4.62

6.36

81.69

4.69

1123.49

231.67

4.89

54.98

GOVERD
(% of GDP)
0.01

0.07

0.08

0.02

0.26

0.13

0.15

0.08

0.01

0.19

0.16

0.18

0.03

0.03

0.23

0.19

0.16

0.27

0.04

0.08

GOVERD per capita 
(PPP$)
0.27

10.19

0.56

0.13

26.44

8.87

1.91

3.31

0.20

3.19

1.73

16.77

0.23

0.55

5.45

52.11

20.32

4.30

0.66

1.37
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Table 2. 6 Higher Education Expenditure on R&D (HERD)

2.3.2.4	 Private	Non-Profit	Expenditure	on	R&D	

The results of 12 out of 23 countries are presented in Table 2.7. The private non-profit expenditure on R&D (PNPERD) as a percentage 
of GDP is the lowest compared to the other sectors. The intensity ranged from as low as 0.001% for Ethiopia to a high of 0.19% for 
Mali. 

Countries

Angola

Botswana

Burkina Faso

Egypt

Eswatini

Ethiopia

Ghana

Lesotho

Mali

Mozambique

Namibia

Niger

Rwanda

Senegal

Seychelles

South Africa

Tanzania

Togo

Uganda

HERD
(PPP$ M)
22.66

86.75

37.91

4569.27

11.36

577.42

308.77

2.96

0.99

42.17

31.07

8.57

14.72

170.97

0.49

1365.19

367.77

23.52

53.70

HERD
(% of GDP)
0.013

0.27

0.14

0.48

0.10

0.56

0.265

0.05

0.003

0.14

0.14

0.05

0.08

0.48

0.02

0.20

0.43

0.215

0.08

HERD per capita 
(PPP$)
0.81

39.25

2.09

48.72

8.61

5.78

11.19

1.36

0.06

1.51

12.78

0.43

1.27

11.41

5.44

24.69

6.83

3.17

1.34
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2.3.3 What is the share of Public Expenditure on R&D

Globally, governments invest financial resources in R&D activities performed by different sectors of the national economy to create 
societal benefits. Each investment as part of the Public Expenditure on R&D (PUBERD: calculated as proxy of GOVERD+HERD 
financed by Government) should directly or indirectly result in societal benefits. Therefore, it is important to know the levels of the 
public funding on R&D regardless of the source of funds compared to the portion that is financed by government. Based on Agenda 
2063 and STISA (2024), governments in consultation with other actors in the R&D systems and national systems of innovation should 
clearly define the results that they expect from R&D activities performed by public and higher education institutions as well as the 
pathways for achieving the results.  

Public sector spending on R&D is typically 0.64% of GDP in the OECD area. This could be compared to Africa (between 0.20% and 
0.78%), and Latin America (Argentina 0.40%, Mexico 0.23% and Chile 0.21%). In other words, public spending on R&D in Africa has 
a very similar pattern or intensity, as in most other developing countries (see Table 2.8a). 

As shown in Table 2.8b, the Public R&D Expenditure intensity for Ghana, Kenya, Senegal and Tanzania increased for 2014 (AIO-2) 
while South Africa and Uganda reported reduced levels. Uganda had a significant drop in intensity from 1.07% (AIO-1) to 0.32% 
(AIO-2) then 0.16% (AIO-3). The progressive sharp decrease was caused by a corresponding decrease in funding for GOVERD and 
HERD while the GDP increased from $32 709 million in 2007/2008 to $47 531 million in 2010 and $66 650 in 2014. For the period 
2013-2016 (AIO-3), Ethiopia, Senegal, Tanzania and Togo increased their Public R&D Expenditure intensity by investing more funds 
for GOVERD and HERD. In 2013/2014, Ethiopia significantly increased its Public R&D Expenditure intensity to 0.61% by investing 
in HERD and GOVERD from $88.3 million to $577.4 million and $88 million to $190.8 million, respectively. Although South Africa 
increased funding for GOVERD and HERD during 2014/2015, its Public R&D Expenditure dropped to 0.36% from 0.38%. This drop 
in Public R&D Expenditure may have been caused by a 2.3% increase in GDP for South Africa from $524 158 million in 2010 to $683 
147 million during the period 2014/2015. The decrease in public R&D Expenditure intensity for Mali (2015) and Angola (2014) was 
due to reduced funding for GOVERD and HERD, while for Ghana (2015) and Mozambique (2014/2015) the decrease may have been 
due to moderate increases in GDP.

Table	2.	7	 Private	Non-Profit	Expenditure	on	R&D	(PNPERD)

Countries

Botswana

Burkina Faso

Eswatini

Ethiopia

Mali

Mozambique

Namibia

Niger

Rwanda

Senegal

South Africa

Uganda

PNPERD
(PPP$ M)
31.93

2.90

8.08

1.81

57.44

21.48

6.79

0.94

8.89

11.93

109.17

3.02

PNPERD
(% of GDP)
0.10

0.01

0.09

0.001

0.19

0.07

0.03

0.006

0.05

0.03

0.016

0.01

PNPERD per capita 
(PPP$)
14.40

0.16

6.12

0.02

3.29

0.76

2.79

0.05

0.76

0.80

1.97

0.08
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Sources: AIO-1, AIO-2 and AIO-3. OECD: Main Science and Technology Indicators 2019. Vol. 1

Table 2. 8a African and International R&D Expenditure Data (2017 or latest)

Country

Rep. of Korea

Sweden

Japan

Denmark

United States

OECD 
China

United Kingdom

Russian Federation

Kenya

South Africa (2016)

Egypt

South Africa (2015)

Ethiopia

Botswana

Argentina

Senegal

Mexico

Namibia 

Ghana

Mozambique

Chile

Eswatini

Uganda

Tanzania

Togo

Burkina Faso

Seychelles

Mali

Rwanda

GERD as 
% of GDP
4.55

3.40

3.21

3.05

2.79

2.37
2.15

1.66

1.11

0.98

0.82

0.80

0.70

0.62

0.54

0.54

0.54

0.49

0.40

0.38

0.38

0.36

0.32

0.18

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

PUBERD as 
% of GDP
0.87

0.97

0.43

1.07

0.63

0.64
0.48

0.49

0.44

0.78

0.36

0.75

0.36

0.61

0.34

0.40

0.45

0.23

0.32

0.34

0.30

0.21

0.23

0.16

0.71

0.32

0.21

0.21

0.20

0.11

PUBERD per capita 
(PPP$)
339.5

497.6

183.5

580.9

378.3

284.5
79.9

218.9

112.6

12.83

48.1

75.2

45.0

7.70

49.4

84.7

17.7

58.3

29.56

14.51

3.24

50.6

17.14

2.71

11.1

38.3

3.34

57.56

3.23

21.1

BERD as 
% of GDP
3.62

2.42

2.53

1.97

2.04

1.67
1.66

1.12

0.67

0.09

0.34

0.05

0.32

0.01

0.10

0.14

0.01

0.15

0.05

0.01

0.01

0.12

0.02

0.01

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.
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2.3.4		 What	are	the	Sources	of	Funding?

Data on sources of funding of GERD for the seven countries are presented in Table 2.9. The government financed from as low as 35% 
of GERD for Eswatini to as high as 94% for Egypt and 97% for Ethiopia. While in Uganda, Eswatini and Mozambique, almost equal 
proportions of less than 50% of GERD were spent by the government and higher education sectors, respectively. 

The business sectors of all the seven countries, except for South Africa (41%), invested less than 20% of GERD for R&D activities. 
This contrasts with observations from developed countries such as South Korea, Japan, United States, Germany, and Sweden where 
the business sector funds more than 50% of GERD for R&D activities performed. 

The low investment levels from the business sector might be an indication, among other reasons, of the small size of the business 
sectors (except South Africa) which may not have surplus financial resources to invest in R&D activities or the firms are not in 
R&D intensive sectors. According to the First Ten Year Implementation Plan 2014-20236 for Agenda 2063, it is imperative that 
African countries aggressively pursue policies and strategies to grow the business sector and consequently encourage R&D within  
the sector.

Table 2. 9 GERD by Sources of Funding (Percentage)

Out of the seven countries, Uganda, Mozambique and Eswatini report levels of GERD funded by the Rest of the World to be above 
25%, ranging from 31% for Eswatini to 42.7% for Mozambique and the highest being Uganda at 53%.The rest of the countries have 
less than 25% of their R&D funds being contributed from the rest of the world. The external sources of funding for R&D may indicate 
knowledge links, collaborations and interactions with the international research community but there is need to increase domestic 
investment in R&D in Africa especially in those countries where the funds come in form of development aid. 

Evidence from elsewhere suggests that most countries can exceed the “1% of GERD to GDP” target when they have an active 
business enterprise sector. For instance, aggregated data at the European Union level reveals that since 2000 to date, BERD has 
been at around 1.05% of GDP7. In this case, businesses are expected to perform more R&D activities to bring new and improved 
goods and services to the market and new processes, marketing methods and business models into use, while the researchers are 
needed to perform R&D activities. 

Country

Botswana

Eswatini

Ethiopia

Mozambique

Namibia

South Africa

Uganda

BUSINESS
(%)
18.0

13.0

1.0

0.5

11.0

41.0

4.0

Government 
(%)
60.0

35.0

97.0

43.5

63.0

43.0

38.0

Higher Education 
(%)
1.0

19.0

0.0

13.3

6.0

1.0

2.0

Private 
Non-Profit	(%)
0.0

2.0

0.0

0.0

4.0

2.0

3.0

Rest of the 
world (%)
21

31

2

42.7

16

13

53

6https://www.nepad.org/agenda-2063/publication/agenda-2063-first-ten-year-implementation-plan-2014-2023-0
7https://ec.europa.eu/research/innovation-union/pdf/competitiveness-report/2011/chapters/part_i_chapter_5.pdf
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2.3.5  R&D Expenditure by Type of Research

R&D expenditure by type of research for the 7 countries which covered all 4 sectors is presented in Table 2.10. The concentration 
is more in Applied Research except for Ethiopia (24.4%). Eswatini, Mozambique, South Africa and Uganda have more than 20% of 
GERD spent in Basic Research. Ethiopia has close to three quarters (74.0%) of its GERD invested on experimental development 
research.

Table 2. 10 GERD by Type of R&D (Percentage)

2.3.6  GERD by Type of Costs

R&D Expenditure by type of cost data is presented in Table 2.11. Labour costs accounted for between 34-59% of the total R&D 
expenditure except for Ethiopia where labour costs constituted only 6% of GERD. In Mozambique, South Africa and Eswatini, labour 
costs were 52%, 57% and 59% of GERD, respectively. The higher labour costs may be due to several factors, among them, an 
indication of long-established R&D system that already has in place the basic R&D infrastructure. A case in point is South Africa which 
spent 57% of GERD on personnel, 34% on other current costs, 7% on instruments and software, and only 2% on land, buildings  
and vehicles.

Among the 7 countries which provided the full dataset for 4 sectors, only Ethiopia spent 87% of its GERD in capital costs. The rest 
spent more to cover their current costs, particularly South Africa (91%) with the highest percentage followed by Mozambique (85%) 
and Eswatini (84%) then Namibia (77%) and Uganda (59%).  

The share of HERD by type of costs is predominantly by current costs of more than 62% for 14 countries. This is exceptional in that 
the HERD was wholly attributed to current costs, which are most likely labour costs for R&D personnel.  However, Botswana and 
Ethiopia, respectively reported 70% and 95% of HERD allocated towards capital costs for R&D. Ethiopia allocated 95% of HERD to 
capital costs which may suggest that during this period more resources went into R&D infrastructure development. In Botswana 70% 
of HERD expenditures were capital costs. 

Countries

Eswatini

Ethiopia

Mali

Mozambique

Namibia

South Africa

Uganda

GERD

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Basic 
Research
20.4

1.3

11.9

27.1

17.1

23.8

29.2

Applied 
Research
66.1

24.4

58.4

51.0

44.8

47.3

47.1

Experimental 
Development
13.5

74.0

28.7

21.9

30.4

28.9

23.6

Not Elsewhere 
Classified
-

0.2

1.05

-

7.8

-

-
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2.4  R&D Personnel

The characteristics and number of R&D personnel are important in determining the depth, diversity, quality and quantity of research 
activities related to creating and disseminating knowledge. Indicators for R&D personnel characteristics require an exhaustive 
representation and coverage of sectors. In other words, a clear distribution of researchers, technicians and support staff performing 
R&D activities in sectors such as business enterprise, government, higher education and private non-profit.

R&D personnel includes all persons engaged directly in R&D, whether employed by the statistical unit or external contributors fully 
integrated into the statistical unit’s R&D activities, as well as those providing indirect services for the R&D activities (such as R&D 
managers, administrators, technicians and clerical staff)  (OECD, 2015: 151, para 5.6).

This section answers the following questions:

i. How many people are devoted to R&D projects and activities?
ii. How are R&D personnel distributed according to their functions?
iii. How are researchers distributed among the sectors?
iv. How many equivalent researchers are working on a full-time basis (FTE units)?
v. What is the age distribution of human resources contributing to R&D activities?
vi. How many women are participating in R&D activities?
vii. What are the formal qualifications (doctoral, master, bachelor levels and other qualifications), held by the personnel

involved in R&D projects and activities?
viii. What is the distribution of researchers by field of R&D?

Table 2. 11  GERD by Type of costs (Current Cost & Capital Expenditures) 
(million, PPP international dollar)

P a g e | 20

20

Table 2. 12 GERD by Type of costs (Current Cost & Capital Expenditures) (million, PPP international dollar)

Country 
BUSINESS GOVERNMENT HIGHER EDUCATION PRIVATE NON-PROFIT 

GERD 
BERD Current 

cost 
Capital 

Expend. GOVERD Current 
cost 

Capital 
Expend. HERD Current 

cost 
Capital 
Expend. PNP Current 

cost 
Capital 

Expend. 
Angola n/a n/a n/a 20,14 16,77 3,37 22,66 20,00 2,66 - - - - 
Botswana 30,33 5,01 25,33 22,53 15,81 6,72 86,75 26,25 60,50 31,93 29,79 2,15 171,54 
Burkina Faso - - - 22,51 22,29 0,22 37,91 34,13 3,78 2,90 2,43 0,47 - 
D.R. Congo - - - 10,51 8,70 1,81 - - - - - - - 

Egypt 2014 518,18 n/a n/a 2328,70 n/a n/a 3603,90 n/a n/a n/a n/a n/a 6450,79 
Eswatini 0,21 0,21 0,00 11,71 8,37 3,35 9,04 8,94 0,10 8,08 6,89 1,19 29,05 
Ethiopia  10,02 5,47 4,55 190,84 67,61 123,23 577,42 30,95 546,48 1,81 0,56 1,25 780,10 
Ghana* - - - 91,35 - - 308,77 - - - - - - 

Lesotho - - - 0,44 0,44 0,00 2,96 2,96 0,00 - - - - 

Mali - - - 55,66 42,95 12,71 0,99 0,72 0,27 57,44 53,77 3,67 114,09 
Mozambique 0,53 0,42 0,11 48,46 41,27 7,19 42,17 35,85 6,33 21,48 18,26 3,22 112,64 
Niger n/a n/a n/a 4,62 1,83 2,80 8,57 5,56 3,01 0,94 0,93 0,02 - 
Namibia 10,14 7,30 2,84 40,76 25,09 15,67 31,07 29,90 1,18 6,79 6,10 0,69 88,76 
Rwanda - - - 6,36 5,53 0,83 14,72 11,95 2,77 8,89 6,38 2,51 - 

Senegal - - - 81,69 52,69 29,00 170,97 170,53 0,44 11,93 10,97 0,96 - 

Seychelles - - - 4,69 4,49 0,20 0,49 0,49 0,00 - - - 5,18 
South Africa 2205,73 1993,64 212,09 1123,55 1028,27 95,28 1365,22 1233,06 132,16 109,14 101,65 7,49 4803,63 
Tanzania n/a n/a n/a 231,67 220,02 11,65 367,77 227,18 140,59 - - - - 
Uganda 5,06 2,24 2,82 54,98 25,29 29,69 53,70 39,57 14,12 3,02 1,66 1,35 116,76 

(*) Incomplete coverage with less than 4 R&D performing sectors or missing data 
(-) Sector not covered or missing breakdown  
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2.4.1		 How	many	People	are	devoted	to	R&D	Projects	and	Activities?	

Regarding the distribution within sectors, the trend where all four sectors were covered reveals a very high concentration of R&D 
personnel in Higher Education and Government sectors with the exception of Seychelles (see Table 2.12). The same applies to those 
countries where only three sectors were surveyed. There is a weak representation of R&D personnel in the business sector. Among 
the nine countries which covered all four sectors, only Seychelles and South Africa have more than 25% of R&D personnel in the 
business sector. Even though its business sector was not covered, Senegal has the highest concentration of R&D personnel in higher 
education with 95% of personnel in the three sectors (business sector not surveyed).  

Table 2. 12  Distribution of R&D Personnel by Sector of Employment (%) (Headcount)

Country

Botswana

Burundi

Ethiopia

Gabon

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Burkina Faso

Eswatini

Mali

Niger

Rwanda

Senegal

Angola

Cabo Verde

Ghana

Lesotho

Tanzania

Togo

DRC

Surveyed 
sector

BUS|GOV|

HE|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

R&D 
Personnel
1716

977

18435

972

4256

1132

442

68838

2881

231329

3396

673

1723

1586

721

16599

2153

198

7230

170

6502

1365

1967

Business 
(%)
2%

2%

1%

7%

0,4%

7%

38%

26%

9%

5%

*

3%

*

*

*

*

*

*

*

*

*

*

*

Government 
(%)
37%

48%

50%

9%

37%

30%

46%

13%

41%

18%

39%

43%

76%

42%

18%

4%

36%

37%

19%

24%

31%

29%

100%

Higher 
education (%)
40%

43%

48%

67%

61%

54%

5%

60%

41%

77%

54%

24%

18%

52%

45%

95%

64%

63%

81%

76%

69%

71%

*

Private non- 
profit	(%)
21%

7%

2%

17%

2%

8%

10%

1%

9%

*

7%

30%

6%

6%

37%

1%

*

*

*

*

*

*

*

2.4.2		 How	are	R&D	personnel	distributed	according	to	their	functions?

Table 2.13 presents R&D personnel by functions. Data from this table shows that countries which covered all four sectors had 
more researchers than technicians and support staff. It is observed that more than a third of R&D personnel is represented by 
researchers. The same applies to those which only covered three sectors.  Namibia, South Africa and Uganda have almost two-thirds 
of researchers out of total R&D personnel.
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Table 2. 13  R&D Personnel by Function (percentage) (Headcount)

Country

Botswana

Burundi

Eswatini

Ethiopia

Gabon

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Burkina Faso

Mali

Niger

Rwanda

Senegal

Lesotho

Angola

Cabo Verde

Ghana

Tanzania*

Togo*

DRC

Coverage

BUS|GOV|

HE|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

R&D 
Personnel
1716

977

673

18435

972

4256

1132

442

68838

2881

231329

3396

1723

1586

721

16599

170

1975

198

7230

6502

1365

1967

Researcher
(%)
44

47

44

45

41

57

66

34

67

67

55

46

42

52

67

86

69

71

77

77

52

52

34

Technician
(%)
19

20

11

25

35

24

23

32

16

21

28

16

25

21

17

5

18

13

16

17

21

13

28

Support	Staff	
(%)
37

33

45

30

24

18

11

34

18

12

17

39

33

27

16

9

13

16

7

6

27

34

39

The indicator researchers (HC) per million inhabitants varies between 51 and 1568 with Seychelles having the highest density 
among countries where the four sectors were covered (Table 2.14). For countries where coverage was limited to three sectors, Egypt 
and Senegal are the only two considerably higher compared to Burkina Faso, Mali, Niger and Rwanda. A different picture appears 
elsewhere, especially in Malaysia with almost 2 200 researchers per million inhabitants, while top R&D performers such as Finland, 
United States, Israel, Japan and South Korea have more than 4 000 researchers per million inhabitants.   
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Table 2. 14  R&D Personnel and Researchers (Headcount)

2.4.3  How many Equivalent Researchers are working on a full-time basis (FTE units) compared to the  
total	R&D	Personnel?

One FTE unit is equivalent to one employee working 100% of the time in R&D during a period of one year. Table 2.15 shows that when 
R&D Personnel are expressed in FTE units, researchers represent more than 50% of the total of R&D Personnel except in some 
countries where they range between 30% and 50%. Namibia, South Africa and Uganda which covered all four sectors have more than 
60% as the equivalence of researchers fully involved in R&D the whole year. It is also observed that 88% FTE units (researchers) 
as percentage of total of R&D personnel in FTE performed their duties in Senegal even though only three sectors were covered.  
Botswana, Eswatini and Ethiopia had the lowest researchers FTE despite their full sectoral coverage on personnel only.  

Country

Botswana

Burundi

Eswatini

Ethiopia

Gabon

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Burkina Faso

Mali

Niger

Rwanda

Senegal

Angola

Cabo Verde

Ghana

Lesotho

Tanzania

Togo

DRC

Coverage

BUS|GOV|

HE|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

Population 
in million*

2,1

8,8

1,1

88,9

1,6

26,5

2,2

0,1

53,7

38,0

85,4

16,9

17,9

16,6

10,8

15,0

73,6

0,5

26,9

1,9

46,3

7,2

81,7

R&D 
personnel

1716

977

673

18435

972

4256

1132

442

68838

2881

228357

3396

1723

1237

721

16599

2153

198

7230

170

6502

1365

1967

Researchers

760

461

297

8218

401

2434

749

149

45935

1942

124976

1555

719

822

482

14335

1400

153

5579

118

3400

712

658

Researchers 
as % of R&D 
personnel

44

47

44

45

41

57

66

34

67

67

55

46

42

56

67

86

65

77

77

69

52

52

33

R&D 
personnel 
per million 
inhabitants
825

111

601

207

613

161

521

4653

1282

76

2675

201

96

75

67

1109

29

391

269

89

141

190

24

Researchers 
per million 
inhabitants

366

53

265

92

253

92

345

1568

855

51

1464

92

40

50

45

958

19

302

208

62

73

99

8

(*) World Economic Outlook 2014, International Monetary Fund, World Economic Outlook Database, October 2014
(http://www.imf.org/external/pubs/ft/weo/2014/02/weodata/weoselgr.aspx)
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Table 2. 15  R&D Personnel and Researchers (FTE)

2.4.4		 What	is	the	Age	Distribution	of	Human	Resources	contributing	to	R&D	Activities?	

The demographic picture of R&D personnel for countries with a full coverage gives us a concentration in two age groups (25-34 
and 35-44) in Table 2.16. However, it is also observed that Eswatini and Seychelles have more than 50% of its R&D personnel 
represented by the youth (less than 35 years).

Country

Botswana

Eswatini

Ethiopia

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Mali

Niger

Rwanda

Senegal

Angola

Cabo Verde

Ghana

Lesotho

Tanzania

Togo

DRC

Coverage

BUS|GOV|

HE|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

Population 
in million

2,079

1,119

88,85

26,491

2,174

0,095

53,699

38,04

85,374

17,92

16,601

10,8

14,966

73,587

0,506

26,886

1,916

46,277

7,182

81,68

R&D 
personnel

1217

376,9

10502,4

2320

570,4

442

37956,48

1612,6

111601,8

1283,03

908

288,9

9405,4

827,4

90

3422,4

170

2915,7

605

1482

Researchers

384

137,7

4042,1

1161,9

351,3

149

23346,01

1027,8

61058,6

537,9

489,7

168,1

8304

542,7

64

2481,6

118

2067,3

264,6

551

Researchers 
(% of R&D 
personnel)

432%

37%

38%

50%

62%

34%

62%

64%

55%

42%

54%

58%

88%

66%

71%

73%

69%

71%

44%

37%

R&D 
personnel 
per million 
inhabitants
585

337

118

88

262

4653

707

42

1307

72

55

27

628

11

178

127

89

63

84

18

Researchers 
per million 
inhabitants

185

123

45

44

162

1568

435

27

715

30

29

16

555

7

126

92

62

45

37

7
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Table 2. 16  R&D Personnel by Age

Country

Eswatini

Ethiopia

Gabon

Namibia

Seychelles

Uganda

Burkina Faso

Rwanda

Senegal

Angola

Lesotho

DRC

Coverage

BUS|GOV|

HE|PNP

GOV|HE|PNP

GOV|HE

GOV

R&D 
Personnel
627

18435

972

1132

442

2881

3396

721

16599

2153

170

1967

Under 25 
years (%)
13

5

0

3

10

2

0

0

8

1

5

1

25-34
Years (%)
46

42

27

27

41

22

6

26

59

21

17

19

35-44
Years (%)
21

34

33

34

27

37

32

40

17

29

29

31

45-54
Years (%)
14

15

26

25

16

22

31

21

10

26

35

25

55-64
Years (%)
6

4

12

6

5

13

25

8

6

12

13

16

65 Years & 
more (%)
0

0

2

5

1

5

5

5

0

12

1

8

2.4.5  How many Women are participating in R&D Activities - Researchers by Gender

Representation of female R&D personnel and researchers and share of total headcount is presented in Table 2.17. The female 
share of R&D personnel shows that women are less represented in the sector. This result is also observed among researchers.  
This trend is also observed where less than four sectors were covered. The female share of total researchers was the lowest in 
Namibia (9%) and highest in Eswatini (47%).
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Table 2. 17  Female R&D Personnel and Researchers and Shares of Total (HC)

2.4.6		 What	are	the	Formal	Qualifications	(doctoral,	master,	bachelor	levels	and	other	qualifications),	 
held by Researchers

The distribution of qualification among researchers is not the same for countries with a full coverage of sectors. However, it is observed 
in Table 2.18 that more than half of researchers hold doctoral degrees in South Africa (59.46%) with the highest concentration of 
master’s degree holders in Eswatini (43.1%), Mozambique (40.9%) and Namibia (43.5%). The highest concentration of researchers 
with bachelor’s degrees was found in Mozambique. Seychelles (40.27%) had more researchers having other tertiary level degrees 
less than bachelors. 

Country

Botswana

Burundi

Eswatini

Ethiopia

Gabon

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Burkina Faso

Mali

Niger

Rwanda

Senegal

Lesotho

Angola 

Cabo Verde

Ghana

Tanzania

Togo

DRC

Coverage

BUS|GOV|

HE|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

Female R&D 
personnel
617

191

303

4242

360

1269

129

195

30230

918

53707

777

306

227

109

4880

59

754

92

1929

865

243

270

Female 
researchers
225

65

140

1093

113

704

67

52

20231

578

52759

237

75

122

203

4201

43

402

70

1454

429

66

68

Female share of total 
R&D personnel (%)
36

20

45

23

37

30

11

44

44

32

24

23

18

18

15

29

35

35

46

27

13

18

14

Female share of total 
researchers (%)
30

14

47

13

28

29

9

35

44

30

42

15

10

18

42

29

36

29

46

26

13

9

10

26
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Table 2. 18  Researchers by Level of Education (Total HC and Percentage)

Country

Eswatini

Mozambique

Namibia

Seychelles

South Africa

Uganda

Egypt

Burkina Faso

Rwanda

Senegal

Lesotho

Angola

Ghana

Tanzania

Togo

DRC

Coverage

BUS|GOV|

HEP|PNP

BUS|GOV|HE

GOV|HE|PNP

GOV|HE

GOV

Research-
ers HC

297

2434

749

149

45935

1942

124976

1555

482

14335

118

1400

5579

3400

712

658

ISCED
8 (%)

27,26

14,01

26,17

9,4

59,46

32,75

56,56

85,08

31,54

41,35

30,56

21,78

31,67

24,91

77,11

13,51

ISCED
7 (%)

43,1

40,87

43,53

25,5

32,59

42,38

19,95

14,92

51,45

58,65

52,78

40,29

53,08

39,38

22,89

18,81

ISCED
6 (%)

422,9

44,91

26,7

22,15

7,95

19,62

23,49

 -   

15,14

 -   

16,66

37,93

10,23

29,24

 -   

65,71

Short 
ISCED
5 (%)
6,4

0,21

1,6

40,27

 -   

2,11

 -   

 -   

1,04

 -   

 -   

 -  

2,96

4,91

 -   

1,06

≤ISCED
4 (%)

0,34

 -   

2

2,68

 -   

3,14

 -   

 -   

0,83

 -   

 -   

 -  

2,06

1,56

 -   

0,91

2.4.7		 What	is	the	Distribution	of	Researchers	by	Field	of	R&D	(FoRD)?	

The distribution of researcher based on field of R&D in Table 2.19 among countries with full coverage of sectors shows a higher 
concentration of researchers in natural sciences for Botswana and Gabon, in engineering and technology for Seychelles, in medical 
and health sciences for Egypt, in Agricultural sciences for Ethiopia, and in social sciences in Mozambique and Namibia.
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Table 2. 19  Researchers (Headcount) by Field or R&D (FoRD)

2.5  Summary

Given the major role that the government plays in funding R&D performance and facilitating a conducive policy environment for R&D, 
this sector sets targets for GOVERD intensity aligned with the national research and development agenda. The same applies with 
the business sector, there is need to increase investments in R&D by the sector. Currently only few African countries are registering 
substantive investments by the business sector. A case in point is in Europe where the business enterprise sector alone is expected to 
spend 2% of its GDP in R&D out of 3% target that member countries have agreed upon.  Using this as a model, most the AU Member 
States are revising their S&T policies to be aligned with national development plans, regional and continental STI frameworks.  It is 
therefore, important to have a breakdown of the R&D target to be achieved by each sector. 

Currently, the 1% of GDP to be dedicated to R&D investment has not been disaggregated as to how much each of the four or 
key sectors should contribute to R&D intensity (GERD/GDP). The GERD/GDP ratio encourages governments to set and re-adjust 
national, regional or continental targets as it is also the case in Europe with the Lisbon target of 3%, from which 2% shall be spent by 
business enterprises (Gault, 2010:30).

Country
Botswana

Burundi

Egypt

Ethiopia

Gabon

Mozambique

Namibia

Seychelles

Uganda

Burkina Faso

Eswatini

Mali

Niger

Rwanda

Senegal

Angola

Cabo Verde

Ghana

Lesotho

Tanzania

Togo

DRC

Coverage

BUS|GOV|

HE|PNP

GOV|HE|PNP

GOV|HE

GOV

Researcher
760

977

127770

8218

401

1161,9

749

149

1942

1555

297

719

822

482

14335

1400

153

5579

118

3400

712

659

NS (%)
40

14

13

15

49

20

25

28

11

25

7

9

39

14

21

26

12

14

49

14

19

42

ET (%)
119

12

10

9

17

8

6

38

12

6

5

7

11

9

7

7

22

17

25

7

7

3

MHS (%)
13

9

35

18

14

13

3

11

18

21

33

10

11

18

15

12

5

8

3

20

18

9

AGR (%)
22

17

15

31

16

22

12

5

17

22

21

53

12

12

1

12

16

21

19

28

12

34

SS (%)
5

7

16

17

4

36

44

17

29

18

28

16

17

37

39

38

29

23

4

17

29

8

Humanities (%)
1

11

12

7

0

0

4

1

13

8

3

6

10

9

17

5

16

11

0

12

14

2

NEC (%)
0

31

0

2

0

0

6

0

0

0

3

0

1

1

0

0

0

6

0

2

1

2
Note:
NS: Natural sciences | ET: Engineering & Technologies | MHS: Medical and Health Science | AGR: Agricultural sciences | 
SS: Social Sciences
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In Africa, the growing experience of ASTII in this report shows that seven countries managed to have a coverage of all four sectors. 
The ASTII programme advises national STI survey teams to always involve officials from several economic sectors and even more 
critical ministries responsible for industries and economies should be part of the teams. It has also been demonstrated in other 
countries that simple incentives like tax rebates have assisted in increasing participation of institutions in STI survey. We recommend 
Member States to explore incentives that would work best in their setting. This could be determined through national dialogues and 
sharing experiences at regional and continental levels. 

More shall be expected from national statistics offices, agencies or institutes to support the ongoing ASTII national data collection 
processes. ECOWAS and SADC are the first two regional economic communities (RECs) that have demonstrated a strong commitment 
among their member countries to track their respective R&D targets which are well-defined in their regional STI policies. Information 
can easily be collected in the higher education sector through a census. The private non-profit is still very limited but can play a 
significant role as more engagements on research are carried out to support communities in the current knowledge economies. 

Since the inception of the ASTII programme GERD in African countries that covered all four sectors is still below 1% despite the 
pledge made since 1980 in the Lagos Plan of Action. It has been observed in most of the new policies informed by data or evidences 
produced by the ASTII programme that some AU Member States have decided to adjust their respective national targets between 
1.4% and 2% (Botswana, Kenya, Namibia, etc.). AUDA-NEPAD is exploring with Science granting councils and other STI national 
funding institutions or agencies regarding the possibility of configuring a new approach of tracking R&D investment after the first 
decade of ASTII. 
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CHAPTER ANNEX

ANGOLA 2014

Tab. 2A-1. 1 Angola - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

2153

1400

436

317

754

402

228

124

Total

827,4

542,7

150

134,7

277,8

156,9

83

37,9

Business

-

-

-

-

-

-

-

-

Business

-

-

-

-

-

-

-

-

Government

781

327

258

196

344

124

145

75

Government

508,4

266,5

116,5

125,4

190

87,4

67,2

35,4

Higher 
education
1372

1073

178

121

410

278

83

49

Higher 
education
319

276,2

33,5

9,3

87,8

69,5

15,8

2,5

Private 
non-	profit
-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-1. 2 Angola - R&D Personnel in Full-Time Equivalents by Function and Gender
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R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

2153

311

600

666

397

179

754

58

187

234

174

101

Total

1400

361

98

167

168

536

70

0

402

117

19

85

42

119

20

1400

Business

-

-

-

-

-

-

-

-

Business

0

-

-

-

-

-

-

-

0

-

-

-

-

-

-

0

Government

781

59

106

256

266

94

344

15

43

114

118

54

Government

327

76

25

88

129

7

2

0

124

37

10

39

35

1

2

327

Higher 
education
1372

252

494

410

131

85

410

43

144

120

56

47

Higher 
education
1073

285

73

79

39

529

68

0

278

80

9

46

7

118

18

1073

Private 
non-	profit
-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-1. 4 Angola - Researcher Headcount by Field of R&D and Gender

Tab. 2A-1. 3 Angola - R&D Personnel Headcount by Level of Education and Gender
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Researchers FTEs

Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

542,7

155,5

38,6

47

154,9

119,3

27,4

0

156,9

62,8

7,5

21,5

36,6

23,5

5

0

Total

2153

16

456

614

558

260

249

754

6

151

248

199

78

72

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

266,5

66

17,6

33,2

143,8

4,2

1,7

0

87,4

31,1

6

14

34,2

0,4

1,7

0

Government

781

8

161

247

230

92

43

344

3

66

127

102

32

14

Higher 
education
276,2

89,5

21

13,8

11,1

115,1

25,7

0

69,5

31,7

1,5

7,5

2,4

23,1

3,3

0

Higher 
education
1372

8

295

367

328

168

206

410

3

85

121

97

46

58

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-1. 6  Angola - R&D Personnel Headcount by Age and Gender

Tab. 2A-1. 5  Angola - Researchers in Full-Time Equivalents by Field of R&D and Gender
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BOTSWANA 2013/2014

Tab. 2A-2. 1 Botswana - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1716

760

328

628

617

225

110

282

Total

1210

384

259

575

456

118

89

249

Business

30

27

2

1

16

16

0

0

Business

5

2

1

3

3

0

0

Government

640

198

118

324

178

62

34

82

Government

602

174

108

320

170

57

33

80

Higher 
education
686

481

165

40

198

125

49

24

Higher 
education
282

165

112

5

81

44

34

3

Private 
non-	profit
360

54

43

263

225

22

27

176

Private 
non-	profit
326

40

37

249

202

14

22

166

Tab. 2A-2. 2 Botswana - R&D Personnel in Full-Time Equivalents by Function and Gender
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R&D Personnel by level of 
Education (ISCED 1997)
Total

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Female

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Total

1716

265

690

200

561

617

59

252

103

203

Business

30

1

28

1

0

16

0

16

0

0

Government

640

17

194

67

362

178

6

62

24

86

Higher 
education
686

243

339

71

33

198

51

105

32

10

Private 
non-	profit
360

4

129

61

166

225

2

69

47

107

Tab. 2A-2. 3  Botswana - R&D Personnel Headcount by Level of Education and Gender

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

760

304

147

100

168

37

4

0

225

90

21

48

50

15

1

0

Business

27

25

0

0

2

0

0

0

16

16

0

0

0

0

0

0

Government

198

79

19

7

86

4

3

0

62

25

5

2

29

0

1

0

Higher 
education
481

150

128

92

80

30

1

0

125

30

16

45

21

13

0

0

Private 
non-	profit
54

50

0

1

0

3

0

0

22

19

0

1

0

2

0

0

Tab. 2A-2. 4  Botswana - Researcher Headcount by Field of R&D and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

118,9

401,52

6,36

0

145,67

672,45

Total

672,45

227,54

73,73

301,27

-

-

371,18

Business

118,9

0

0

0

0

118,9

Business

118,9

1,54

18,08

19,62

-

-

99,28

Government

0

67,41

0

0

20,9

88,31

Government

88,31

54,31

7,67

61,98

-

-

26,33

Higher 
education
0

325,41

6,36

0

8,29

340,06

Higher 
education
340,06

90,27

12,63

102,9

237,16

Private 
non-	profit
0

8,7

0

0

116,48

125,18

Private 
non-	profit
125,18

81,42

35,35

116,77

-

-

8,41

Tab. 2A-2. 5  Botswana: Gross Domestic Expenditures on R&D by Source of Funds in Pula (2013)

Tab. 2A-2. 5  Botswana: Gross Domestic Expenditures on R&D by Source of Funds in Pula (2013)
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BURKINA FASO 2012

Tab. 2A-3. 1 Burkina Faso - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

3396

1555

528

1313

777

237

80

460

Business

-

-

-

-

-

-

-

-

Government

1334

559

435

340

284

112

66

106

Higher 
education
1835

925

36

874

434

111

3

320

Private 
non-	profit
227

71

57

99

59

14

11

34

Tab. 2A-3. 2 Burkina Faso - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

3396

1323

232

307

462

1072

777

191

46

79

186

275

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

1334

358

201

128

241

406

284

66

46

33

68

71

Higher 
education
1835

909

16

149

184

577

434

111

0

34

97

192

Private 
non-	profit
227

56

15

30

37

89

59

14

0

12

21

12
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Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

1555

381

97

325

339

286

127

0

237

57

11

65

28

60

16

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

559

127

21

90

200

81

40

0

112

30

8

22

17

27

8

0

Higher 
education
925

254

73

228

90

193

87

0

111

27

3

41

4

28

8

0

Private 
non-	profit
71

0

3

7

49

12

0

0

14

0

0

2

7

5

0

0

Tab. 2A-3. 3  Burkina Faso - Researcher Headcount by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

3396

2

219

1101

1047

843

184

718

1

44

294

210

157

12

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

1334

0

83

472

388

345

46

284

0

22

127

68

64

3

Higher 
education
1835

2

131

578

569

420

135

434

1

22

167

142

93

9

Private 
non-	profit
227

0

5

51

90

78

3

59

0

2

12

30

15

0

Tab. 2A-3. 4 Burkina Faso - R&D Personnel Headcount by Age and Gender
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Tab. 2A-4. 2 Burundi - R&D Personnel in Full-Time Equivalents by Function and Gender

BURUNDI 2011/2012

Tab. 2A-4. 1 Burundi - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

977

461

197

319

191

65

53

73

Total

634,4

193,5

162,8

278,1

134

30

40

64

Business

19

9

7

3

1

0

0

1

Business

19

9

7,0

3,0

1

0,0

0,0

1,0

Government

465

52

146

267

112

17

33

62

Government

408,9

44,3

123,2

241,4

94

15,0

25,0

54,0

Higher 
education
423

385

21

17

62

48

10

4

Higher 
education
156,5

125,2

17,6

13,7

29

15,0

10,0

4,0

Private 
non-	profit
70

15

23

32

16

0

10

6

Private 
non-	profit
50

15,0

15,0

20,0

10

0,0

5,0

5,0

Tab. 2A-4. 3 Burundi - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

977

238

263

92

152

232

191

29

49

31

73

9

Business

20

1

9

3

2

5

1

0

0

0

0

1

Government

476

4

57

84

104

227

112

2

16

30

57

7

Higher 
education
430

227

186

0

17

0

62

27

31

0

4

0

Private 
non-	profit
51

6

11

5

29

0

16

0

2

1

12

1
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Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

977

136

114

85

169

67

104

302

191,0

16

20

13

26

15

13

88

Total

542,7

191,4

39

26,2

30

45,1

19,9

31,2

0

31,1

9,3

3,2

2,4

11,1

1,2

3,9

Business

19

7,0

0,0

0,0

0,0

0

0

12

1,0

0,0

0,0

0,0

0,0

0

0

1

Business

-

9

0

0

9

0

0

0

0

0

0

0

0

0

0

0

Government

465

26,0

55,0

8,0

117,0

11

0

248

84

5,0

11,0

4,0

19,0

7,0

0,0

38

Government

266,5

41,8

8,6

4,8

2,4

26

0

0

0

15,9

4,8

0,6

1,5

9

0

0

Higher 
education
423

103,0

58,0

77,0

37,0

44,0

104,0

0

93

11,0

9,0

9,0

7,0

6,0

13,0

38

Higher 
education
276,2

126,6

30,4

21,4

18,6

11,1

13,9

31,2

0

15,2

4,5

2,6

0,9

2,1

1,2

3,9

Private 
non-	profit
70

0,0

1,0

0,0

15,0

12,0

0,0

42

13

0,0

0,0

0,0

0,0

2,0

0,0

11

Private 
non-	profit
-

14

0

0

0

8

6

0

0

0

0

0

0

0

0

0

Tab. 2A-4. 4  Burundi - Researcher Headcount by Field of R&D and Gender

Tab. 2A-4. 5  Burundi - Researchers in Full-Time Equivalents by Field of R&D and Gender
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CABO VERDE 2014

Tab. 2A-5. 1 Cabo Verde - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

198

153

32

13

92

70

14

8

Business

-

-

-

-

-

-

-

-

Government

73

47

23

3

35

22

10

3

Higher 
education
125

106

9

10

57

48

4

5

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-5. 2 Cabo Verde - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

90

64

21

5

43

30

9

4

Business

-

-

-

-

-

-

-

-

Government

58

38

18

2

27

17

8

2

Higher 
education
32

26

3

3

16

13

1

2

Private 
non-	profit
-

-

-

-

-

-

-

-
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R&D Personnel by level of 
Education (ISCED 1997)
Total

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Female

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Total

198

41

135

22

0

92

24

56

12

0

Business

-

-

-

-

-

-

-

-

-

-

Government

73

4

47

22

0

35

3

20

12

0

Higher 
education
125

37

88

0

0

57

21

36

0

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

Tab. 2A-5. 3  Cabo Verde - R&D Personnel Headcount by Level of Education and Gender

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

153

19

34

7

24

45

24

0

70

10

7

5

9

24

15

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

47

8

6

0

21

6

6

0

22

1

6

1

0

8

4

3

Higher 
education
106

11

28

7

3

39

18

0

48

4

6

5

1

20

12

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-5. 4  Cabo Verde - Researcher Headcount by Field of R&D and Gender
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Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

64

8

7

6

19

15

9

0

30

6

2

1

7

10

4

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

38

6

5

0

17

5

5

0

17

5

1

0

6

3

2

0

Higher 
education
26

2

2

6

2

10

4

0

13

1

1

1

1

7

2

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-5. 5  Cabo Verde - Researcher in FTEs by Field of R&D and Gender
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DEMOCRATIC REPUBLIC OF CONGO 2015

Tab. 2A-6. 1 D.R. Congo - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1967

659

542

766

271

68

65

138

Business

-

-

-

-

-

-

-

-

Government

1967

659

542

766

271

68

65

138

Higher 
education
-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-6. 2 D.R. Congo - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1482,3

550,8

426,3

505,2

221,4

64,2

66,3

90,9

Business

-

-

-

-

-

-

-

-

Government

1482,3

550,8

426,3

505,2

221,4

64,2

66,3

90,9

Higher 
education
-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-
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Tab. 2A-6. 3 D.R. Congo - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

1967

108

137

569

313

840

271

1,5

14,5

76

65

114

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

1967

108

137

569

313

840

271

1,5

14,5

76

65

114

Higher 
education
-

-

-

-

-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

659

276

20

58

227

54

11

13

68

22

3

13

20

3

1

6

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

659

276

20

58

227

54

11

13

68

22

3

13

20

3

1

6

Higher 
education
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-6. 4 D.R. Congo - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

550,8

233,8

16,3

41,2

193,5

43

12,1

10,9

64,2

20,6

3,9

10,6

20,1

3,9

2,2

2,9

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

550,8

233,8

16,3

41,2

193,5

43

12,1

10,9

64,2

20,6

3,9

10,6

20,1

3,9

2,2

2,9

Higher 
education
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-6. 5  D.R. Congo - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

1967

16

381

600

491

315

164

271

6

104

88

47

16

10

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

1967

16

381

600

491

315

164

271

6

104

88

47

16

10

Higher 
education
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-6. 6 D.R. Congo - R&D Personnel Headcount by Age and Gender
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EGYPT 2014

Tab. 2A-7 1 Egypt - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

231329

127770

64998

38561

99819

55467

27504

16848

Business

11777

4653

4721

2403

1429

481

382

566

Government

40898

22505

11496

6897

17530

9254

5173

3103

Higher 
education
178255

100391

48665

29199

80648

45610

21899

13139

Private 
non-	profit
399

221

116

62

212

122

50

40

Tab. 2A-7 2 Egypt - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

112877,8

62208,4

31884,4

18785

47909,3

26476,5

13338,7

8094,1

Business

7767,1

3381,1

2947

1439

996,4

392,4

324

280

Government

39621,8

21914,5

11067,1

6640,2

16960,8

8992,5

4980,2

2988,1

Higher 
education
65168

36717,9

17781,3

10668,8

29784,3

16981,8

8001,5

4801

Private 
non-	profit
320,9

194,9

89

37

167,8

109,8

33

25
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Tab. 2A-7 3 Egypt - R&D Personnel Headcount by Level of Education and Gender

Tab. 2A-7 4 Egypt - R&D Personnel in FTEs by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

127770

70600

26154

31016

0

0

55467

27697

12894

14876

0

0

Total

62208,4

34234,3

12838,6

15135,5

0

0

26476,5

13749,4

6072,8

6654,3

0

0

Business

4653

91

179

4383

0

0

481

13

24

444

0

0

Business

3381,1

66,5

130,6

3184

0

0

392,4

10,6

19,6

362,2

0

0

Government

22505

16369

4015

2121

0

0

9254

6834

1572

848

0

0

Government

21914,5

15926

3889,5

2099

0

0

8992,5

6647,5

1514

831

0

0

Higher 
education
100391

54085

21891

24415

0

0

45610

20823

11258

13529

0

0

Higher 
education
36717,9

18195,5

8756,4

9766

0

0

16981,8

7067

4503,2

5411,6

0

0

Private 
non-	profit
221

55

69

97

0

0

122

27

40

55

0

0

Private 
non-	profit
194,9

46,3

62,1

86,5

0

0

109,8

24,3

36

49,5

0

0
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Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

127770

16127

12632

44266

19379

20140

15226

0

55467

6519

3105

20968

6627

10488

7760

0

Total

62037,4

9418,4

5898,6

18326,9

14799,1

7841,6

5752,8

0

26419,5

3803,5

1605,8

8837,8

5135,1

4077,4

2959,9

0

Business

4653

1302

194

1842

688

496

131

0

481

163

66

126

42

84

0

0

Business

3381,1

949

145,5

1332,1

497,1

363,6

93,8

0

392,4

133

53,8

102,8

34,3

68,5

0

0

Government

22505

4919

1814

3431

11879

410

52

0

9254

2136

638

1995

4248

200

37

0

Government

21743,5

4856

1814

2756

11855,5

410

52

0

8935,5

2089,5

638

1733,5

4237,5

200

37

0

Higher 
education
100391

9898

10624

38790

6812

19226

15041

0

45610

4213

2401

18732

2337

10204

7723

0

Higher 
education
36717,9

3606,2

3939,1

14056,1

2446,5

7064

5606

0

16981,8

1574,7

914

6898

863,3

3808,9

2922,9

0

Private 
non-	profit
221

8

0

203

0

8

2

0

122

7

0

115

0

0

0

0

Private 
non-	profit
194,9

7,2

0

182,7

0

4

1

0

109,8

6,3

0

103,5

0

0

0

0

Tab. 2A-7 5  Egypt - Researcher Headcount by Field of R&D and Gender

Tab. 2A-7 6  Egypt - Researchers in Full-Time Equivalents by Field of R&D and Gender

49



AFRICAN INNOVATION OUTLOOK III

ESWATINI 2015/2016

Tab. 2A-8. 1 Eswatini - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

673

297

75

301

300

140

35

128

Business

21

5

10

6

1

1

1

Government

288

90

22

176

103

39

11

53

Higher 
education
160

130

13

17

72

58

2

12

Private 
non-	profit
204

72

30

102

125

42

21

62

Tab. 2A-8. 2 Eswatini - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

376,9

137,7

34,4

209,3

177,2

67,9

18,8

91,2

Business

1,5

0,8

2,2

0,1

0,1

0,5

Government

174,8

44,4

12,5

117,9

58,7

17,9

7,5

33,3

Higher 
education
57,8

48,3

6,1

3,4

26,3

23,5

0,2

2,6

Private 
non-	profit
144,3

43,5

15

85,8

92,2

26,4

11

54,8
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Tab. 2A-8. 3 Eswatini - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

652

82

140

144

89

197

300

35

60

76

41

88

Business

21

0

1

4

11

5

3

0

0

0

0

3

Government

267

9

52

57

41

108

103

6

17

28

15

37

Higher 
education
160

62

67

11

6

14

71

25

32

3

4

7

Private 
non-	profit
204

11

20

72

31

70

123

4

11

45

22

41

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

297

22

15

99

61

82

8

10

140

2

6

62

19

39

6

6

Business

5

0

2

0

1

0

0

2

1

0

0

0

0

0

0

1

Government

90

13

0

10

16

50

0

1

39

2

0

6

6

25

0

0

Higher 
education
130

7

13

44

37

22

2

5

58

0

6

29

9

9

1

4

Private 
non-	profit
72

2

0

45

7

10

6

2

42

0

0

27

4

5

5

1

Tab. 2A-8. 4 Eswatini - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

136,3

6,4

2,8

53

25,8

39,4

7,1

3,3

67,8

0,9

1,1

34,1

7,8

17,9

5,2

0,9

Business

0

0,3

0

1

0

0

0,2

0

0

0

0

0

0

0,1

Government

44,4

3,7

0

2,1

12,8

24,8

0

1

17,9

0,9

0

1,6

4,8

10,6

0

0

Higher 
education
48,4

2,5

2,5

25,5

9,4

6,6

1,1

0,8

23,5

0

1,1

16,5

1,8

3,3

0,2

0,6

Private 
non-	profit
43,5

0,2

0

25,4

2,6

8

6

1,3

26,4

0

0

16

1,2

4

5

0,2

Tab. 2A-8. 5  Eswatini - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

627

80

288

130

89

38

2

273

37

153

44

23

14

2

Business

21

5

12

3

1

0

0

3

0

2

1

0

0

0

Government

288

54

103

79

46

5

1

103

24

44

23

10

1

1

Higher 
education
114

4

23

19

35

32

1

42

2

11

6

9

13

1

Private 
non-	profit
204

17

150

29

7

1

0

125

11

96

14

4

0

0

Tab. 2A-8. 6 Eswatini - R&D Personnel Headcount by Age and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

7,8

40,4

28,5

3,2

45,7

125,7

Business

1,0

0,0

0,0

0,0

0,0

1,0

Government

1,2

40,4

0,0

0,4

13,1

55,1

Higher 
education
0,0

0,0

28,3

2,8

0,5

31,6

Private 
non-	profit
5,7

0,0

0,2

0,0

32,1

38,0

Tab. 2A-8. 7  Eswatini - Gross Domestic Expenditures on R&D by source of funds in Swazi 
Lilangeni (2015)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

125,69

77,93

27,34

105,28

10,68

9,74

20,42

Business

1,48

1,06

0,42

1,48

-

-

-

Government

54,86

29,36

10,54

39,90

10,00

4,96

14,96

Higher 
education
31,11

30,04

1,00

31,04

-

0,08

0,08

Private 
non-	profit
38,24

17,47

15,38

32,85

0,68

4,71

5,39

Tab. 2A-8. 8  Eswatini: Gross Domestic Expenditures on R&D by Type of Costs in Swazi 
Lilangeni (2015)
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Tab. 2A-8. 9  Eswatini - Gross Domestic Expenditures on R&D by Type of Research in Swazi 
Lilangeni (2015)

Gross Expenditures on R&D (GERD)

GERD by 

type of R&D

Basic 

Research

Applied 

Research

Experimental 

Development

Not 

elsewhere 

classified

TOTAL
125,70

105,28

20,42

18,96

17,08

1,88

79,43

62,75

16,68

27,29

25,42

1,87

0

0

0

BE
1,48

1,48

0,00

0,07

0,07

0,00

0,59

0,59

0,00

0,81

0,81

0,00

0

0

0

GOV
54,86

39,90

14,96

2,48

1,54

0,94

48,96

35,45

13,51

3,43

2,91

0,52

0

0

0

HE
31,12

31,04

0,08

13,93

13,86

0,07

13,52

13,51

0,01

3,66

3,66

0,00

0

0

0

PNP
38,23

32,85

5,38

2,48

1,61

0,87

16,36

13,20

3,16

19,39

18,04

1,35

0

0

0

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures
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ETHIOPIA 2013/2014

Tab. 2A-9. 1 Ethiopia - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

18435

8218

4672

5545

4242

1093

1106

2043

Business

114

39

52

23

28

6

17

5

Government

9141

2555

2650

3936

2192

306

701

1185

Higher 
education
8804

5472

1953

1379

1906

749

382

775

Private 
non-	profit
376

152

17

207

116

32

6

78

Tab. 2A-9. 2 Ethiopia - R&D Personnel in FTEs by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

112877,8

62208,4

31884,4

18785

47909,3

26476,5

13338,7

8094,1

Business

7767,1

3381,1

2947

1439

996,4

392,4

324

280

Government

39621,8

21914,5

11067,1

6640,2

16960,8

8992,5

4980,2

2988,1

Higher 
education
65168

36717,9

17781,3

10668,8

29784,3

16981,8

8001,5

4801

Private 
non-	profit
320,9

194,9

89

37

167,8

109,8

33

25
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Tab. 2A-9. 3 Ethiopia - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 6 & 7

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 6 & 7

ISCED 5

ISCED 4 & Below

Total

18435

830

7756

6319

2735

4242

155

1600

1037

1450

Business

114

5

48

39

17

28

6

13

5

4

Government

9140

410

3855

3128

1356

2192

26

536

641

989

Higher 
education
8805

398

3695

3023

1306

1906

123

1013

355

415

Private 
non-	profit
376

17

158

129

56

116

0

38

36

42

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

8218

1244

767

1514

2545

1380

581

187

1093

170

104

204

324

186

77

28

Business

39

7

14

2

0

12

0

4

6

1

1

1

0

2

0

1

Government

2555

207

106

131

1761

210

124

16

307

25

14

16

211

23

14

4

Higher 
education
5472

1020

647

1381

680

1120

457

167

748

140

89

187

93

153

63

23

Private 
non-	profit
152

10

0

0

104

38

0

0

32

4

0

0

20

8

0

0

Tab. 2A-9. 4 Ethiopia - Researcher Headcount by Field of R&D and Gender
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R&D Personnel by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

4011,3

460,2

267,1

754,4

1826,5

428,9

259,1

15,1

552,5

58

28,2

91,5

263,2

74,8

31,2

5,6

Business

34,1

7

11,9

1,4

0

12

0

1,8

5,4

1

1

0,4

0

2

0

1

Government

2090,2

172,2

82,2

129,7

1442,4

130,4

124

9,3

290,5

20,6

8,8

14,7

211

17,7

14

3,7

Higher 
education
1761,4

276

173

623,3

281

269

135,1

4

232

35,4

18,4

76,4

32,2

51,5

17,2

0,9

Private 
non-	profit
125,6

5

0

0

103,1

17,5

0

0

24,6

1

0

0

20

3,6

0

0

Tab. 2A-9. 5  Ethiopia - Researcher in FTEs by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

18435

830

7756

6319

2735

779

16

4242

190

1789

1452

629

178

4

Business

114

5

48

39

17

5

0

28

1

12

10

4

1

0

Government

9140

410

3855

3128

1356

383

8

2192

98

924

750

326

92

2

Higher 
education
8805

398

3695

3023

1306

375

8

1906

86

804

652

282

80

2

Private 
non-	profit
376

17

158

129

56

16

0

116

5

49

40

17

5

0

Tab. 2A-9. 6 Ethiopia - R&D Personnel Headcount by Age and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

56,9

5078,8

0

0

112,8

5248,5

Business

41,4

26,0

0,0

0,0

0,0

67,4

Government

2,6

1187,8

0,0

0,0

93,6

1284,0

Higher 
education
1,1

3865,0

0,0

0,0

18,8

3884,9

Private 
non-	profit
11,8

0,0

0,0

0,0

0,4

12,2

Tab. 2A-9. 7  Ethiopia - Gross Domestic Expenditures on R&D by Source of Funds in Birr (2013)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

5248,45

323,61

380,04

703,65

4078,99

465,81

4544,8

Business

67,35

11,91

24,84

36,75

1,99

28,61

30,6

Government

1284

149,4

305,5

454,9

437

392,1

829,1

Higher 
education
3884,9

160,5

47,7

208,2

3635,7

41

3676,7

Private 
non-	profit
12,2

1,8

2

3,8

4,3

4,1

8,4

Tab. 2A-9. 8  Ethiopia - Gross Domestic Expenditures on R&D by type of Costs in Birr (2013)
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Tab. 2A-9. 9  Ethiopia - Gross Domestic Expenditures on R&D by type of research in Birr (2013)

Gross Expenditures on R&D (GERD)

GERD by 

type of R&D

Basic 

Research

Applied 

Research

Experimental 

Development

Not 

elsewhere 

classified

TOTAL
5248,1

703,7

4544,4

590,9

59,2

531,7

2390

419,7

1970,3

2217,2

208

2009,2

50

16,8

33,2

BE
67,4

36,8

30,6

8,8

4,8

4

24,9

13,6

11,3

33,7

18,4

15,3

0

0

0

GOV
1284

455

829

77

27,3

49,7

925

328,1

596,9

232

82,8

149,2

50

16,8

33,2

HE
3884,5

208,1

3676,4

505,1

27,1

478

1437

77

1360

1942,4

104

1838,4

0

0

0

PNP
12,2

3,8

8,4

0

0

0

3,1

1

2,1

9,1

2,8

6,3

0

0

0

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures
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GABON 2014

Tab. 2A-10. 1 Gabon - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

972

401

341

230

360

113

113

134

Business

65

5

26

34

16

1

5

10

Government

90

17

51

22

19

3

3

13

Higher 
education
650

338

184

128

229

93

55

81

Private 
non-	profit
167

41

80

46

96

16

50

30

Tab. 2A-10. 2  Gabon - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level of 
Education (ISCED 1997)
Total

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Female

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Total

972

109

226

126

511

360

31

85

37

207

Business

65

2

3

0

60

16

0

0

0

16

Government

90

0

17

21

52

19

0

3

3

13

Higher 
education
650

90

147

101

312

229

16

46

31

136

Private 
non-	profit
167

17

59

4

87

96

15

36

3

42
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R&D Personnel by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

401

197

67

55

64

18

0

0

113

58

7

28

14

6

0

0

Business

5

5

0

0

0

0

0

0

1

1

0

0

0

0

0

0

Government

17

4

13

0

0

0

0

0

3

0

3

0

0

0

0

0

Higher 
education
338

184

54

18

64

18

0

0

93

55

4

14

14

6

0

0

Private 
non-	profit
41

4

0

37

0

0

0

0

16

2

0

14

0

0

0

0

Tab. 2A-10. 3  Gabon - Researcher Headcount by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

972

2

258

321

256

120

15

360

0

99

142

79

40

0

Business

65

0

16

29

15

4

1

16

0

4

10

2

0

0

Government

90

0

17

26

34

12

1

19

0

3

4

10

2

0

Higher 
education
650

2

172

214

174

78

10

229

0

78

90

47

14

0

Private 
non-	profit
167

0

53

52

33

26

3

96

0

14

38

20

24

0

Tab. 2A-10. 4  Gabon - R&D Personnel Headcount by Age and Gender
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GHANA 2015

Tab. 2A-11. 1  Ghana - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

7230

5579

1227

424

1929

1454

330

145

Business

-

-

-

-

-

-

-

-

Government

1403

870

175

358

390

208

73

109

Higher 
education
5827

4709

1052

66

1539

1246

257

36

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-11. 2  Ghana - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

3422,4

2481,7

798

142,7

694,5

524,2

60,3

110

Business

-

-

-

-

-

-

-

-

Government

994,6

633,6

261,2

99,8

310,4

188,6

24,7

97,1

Higher 
education
2427,8

1848,1

536,8

42,9

384,1

335,6

35,6

12,9

Private 
non-	profit
-

-

-

-

-

-

-

-
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Tab. 2A-11. 3  Ghana - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

7230

2087

3646

907

514

76

1929

327

1218

210

101

73

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

1403

413

611

165

190

24

390

78

227

26

38

21

Higher 
education
5827

1674

3035

742

324

52

1539

249

991

184

63

52

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

5579

808

943

463

1169

1274

587

335

1454

75

64

52

289

442

318

214

Business Government

870

81

86

13

130

311

175

74

208

8

3

0

46

58

49

44

Higher 
education
4709

727

857

450

1039

963

412

261

1246

67

61

52

243

384

269

170

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-11. 4  Ghana - Researcher Headcount by Field of R&D and Gender
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LESOTHO 2015

Tab. 2A-12. 1  Lesotho - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

170

118

30

22

59

43

8

8

Business

-

-

-

-

-

-

-

-

Government

41

24

11

6

22

14

5

3

Higher 
education
129

94

19

16

37

29

3

5

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-12. 2  Lesotho - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

170

118

30

22

59

43

8

8

Business

-

-

-

-

-

-

-

-

Government

41

24

11

6

22

14

5

3

Higher 
education
129

94

19

16

37

29

3

5

Private 
non-	profit
-

-

-

-

-

-

-

-
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Tab. 2A-12. 3  Lesotho - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

170

33

63

46

27

1

59

8

23

19

9

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

41

2

6

21

12

0

22

1

3

12

6

0

Higher 
education
129

31

57

25

15

1

37

7

20

7

3

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

118

58

29

3

23

5

0

0

43

23

3

1

14

2

0

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

24

0

1

0

23

0

0

0

14

0

0

0

14

0

0

0

Higher 
education
94

58

28

3

0

5

0

0

29

23

3

1

0

2

0

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-12. 4  Lesotho - Researcher Headcount by Field of R&D and Gender
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R&D Personnel by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

118

58

29

3

23

5

0

0

43

23

3

1

14

2

0

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

24

0

1

0

23

0

0

0

14

0

0

0

14

0

0

0

Higher 
education
94

58

28

3

0

5

0

0

29

23

3

1

0

2

0

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-12. 5  Lesotho - Researcher in FTEs by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

170

8

29

50

60

22

1

59

3

10

17

23

6

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

41

0

5

15

16

5

0

22

0

3

8

9

2

0

Higher 
education
129

8

24

35

44

17

1

37

3

7

9

14

4

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-12. 6  Lesotho - R&D Personnel Headcount by Age and Gender
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MALI 2015

Tab. 2A-13. 1  Mali - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1723

719

434

570

306

75

95

136

Business Government

1316

407

372

537

258

55

76

127

Higher 
education
302

266

30

6

27

17

8

2

Private 
non-	profit
105

46

32

27

21

3

11

7

Tab. 2A-13. 2  Mali - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1283,2

537,9

319,9

425,4

228,8

55,1

71,7

102

Business Government

972,1

289,3

284,9

397,9

196,6

41,9

60,7

94

Higher 
education
225,6

213,6

9

3

13,2

10,2

2

1

Private 
non-	profit
85,5

35

26

24,5

19

3

9

7
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Tab. 2A-13. 3  Mali - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level of 
Education (ISCED 1997)
Total

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Female

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Total

1723

440

438

74

771

306

28

79

36

163

Business

-

-

-

-

-

-

-

-

-

-

Government

1316

159

345

58

754

258

16

59

25

158

Higher 
education
302

239

46

16

1

27

9

7

11

0

Private 
non-	profit
105

42

47

0

16

21

3

13

0

5

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

719

65

48

70

380

114

42

0

75

3

12

22

27

11

0

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

407

34

23

50

231

59

10

0

55

2

4

22

18

9

0

0

Higher 
education
266

29

25

14

113

53

32

0

17

0

8

0

7

2

0

0

Private 
non-	profit
46

2

0

6

36

2

0

0

3

1

0

0

2

0

0

0

Tab. 2A-13. 4  Mali - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

537,9

48,9

41,2

66,5

267,2

80,3

33,8

0

55,1

2,4

10,3

19,8

17,1

5,5

0

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

289,3

18,9

21,9

46,5

167

26,7

8,3

0

41,9

1,4

3,3

19,8

12,2

5,2

0

0

Higher 
education
213,6

28

19,3

14

75,2

51,6

25,5

0

10,2

0

7

0

2,9

0,3

0

0

Private 
non-	profit
35

2

0

6

25

2

0

0

3

1

0

0

2

0

0

0

Tab. 2A-13. 5  Mali - Researchers in Full-Time Equivalents by Field of R&D and Gender
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MOZAMBIQUE 2014/2015

Tab. 2A-14. 1  Mozambique - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

4256

2434

1042

780

1269

704

311

254

Business

17

8

8

1

10

4

5

1

Government

1557

537

618

402

494

220

169

105

Higher 
education
2596

1881

357

358

738

477

120

141

Private 
non-	profit
86

8

59

19

27

3

17

7

Tab. 2A-14. 2  Mozambique - R&D Personnel in FTEs by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

2320,1

1162

723,5

434,6

697,4

337

216,9

143,5

Business

9,8

3,5

6,2

0,1

2,8

1

1,7

0,1

Government

909,6

256,8

428,8

224

277

74,5

128,6

73,9

Higher 
education
1345,8

898,2

248

199,6

400,8

260,5

74,4

65,9

Private 
non-	profit
54,9

3,5

40,5

10,9

16,8

1

12,2

3,6
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R&D Personnel by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

2434

538

201

284

540

871

0

0

704

145

49

152

138

220

0

0

Total

1161,9

236,9

96

155

258,1

415,9

0

0

335,9

62,6

27,5

59,2

75

111,6

0

0

Business

8

3

0

1

2

2

0

0

4

0

0

1

1

2

0

0

Business

3,3

1,3

0

0,1

1

0,9

0

0

1,1

0

0

0,1

0,1

0,9

0

0

Government

537

89

11

164

234

39

0

0

220

25

2

98

82

13

0

0

Government

256,9

42,6

5,3

78,4

111,9

18,7

0

0

73,3

17,6

2

18,1

29,9

5,7

0

0

Higher 
education
1881

446

190

111

304

830

0

0

477

120

47

50

55

205

0

0

Higher 
education
898,2

193

90,7

73

145,2

396,3

0

0

260,5

45

25,5

40

45

105

0

0

Private 
non-	profit
8

0

0

8

0

0

0

0

3

0

0

3

0

0

0

0

Private 
non-	profit
3,5

0

0

3,5

0

0

0

0

1

0

0

1

0

0

0

0

Tab. 2A-14. 3  Mozambique - Researcher Headcount by Field of R&D and Gender

Tab. 2A-14. 4  Mozambique - Researcher in FTEs by Field of R&D and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

9,42

868,48

266

0.0

853,08

1996,98

Business

9,4

0,0

0,0

0,0

0,0

9,4

Government

0,0

673,2

0,0

0,0

185,9

859,2

Higher 
education
0,0

187,6

266,0

0,0

294,0

747,7

Private 
non-	profit
0,0

7,6

0,0

0,0

373,1

380,8

Tab. 2A-14. 5  Mozambique - Gross Domestic Expenditures on R&D by Source of Funds 
in Metical (2014)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

1996,96

1035,98

662,34

1698,32

0

298,64

298,64

Business

9,42

4,58

2,93

7,51

0

1,91

1,91

Government

859,14

446,32

285,35

731,67

0

127,47

127,47

Higher 
education
747,65

387,66

247,84

635,5

0

112,15

112,15

Private 
non-	profit
380,75

197,42

126,22

323,64

0

57,11

57,11

Tab. 2A-14. 6  Mozambique - Gross Domestic Expenditures on R&D by type of Costs in Metical (2014)
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Tab. 2A-14. 7  Mozambique - Gross Domestic Expenditures on R&D by type of research in 
Metical (2014)

Gross Expenditures on R&D (GERD)

GERD by 

type of R&D

Basic 

Research

Applied 

Research

Experimental 

Development

Not 

elsewhere 

classified

TOTAL
1996,96

1698,33

298,63

541,91

460,48

81,43

1017,77

865,84

151,93

437,28

372,01

65,27

0

0

0

BE
9,42

7,51

1,91

6,2

4,94

1,26

3,22

2,57

0,65

0

0

0

0

0

0

GOV
859,14

731,68

127,46

116,01

98,8

17,21

552,03

470,13

81,9

191,1

162,75

28,35

0

0

0

HE
747,65

635,5

112,15

381,65

324,4

57,25

234,04

198,93

35,11

131,96

112,17

19,79

0

0

0

PNP
380,75

323,64

57,11

38,05

32,34

5,71

228,48

194,21

34,27

114,22

97,09

17,13

0

0

0

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures
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NAMIBIA 2013/2014

Tab. 2A-15. 1  Namibia - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1132

749

255

128

464

290

95

79

Business

82

44

26

12

30

17

7

6

Government

343

174

143

26

129

67

50

12

Higher 
education
615

500

63

52

258

193

24

41

Private 
non-	profit
92

31

23

38

47

13

14

20

Tab. 2A-15. 2  Namibia - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

570,4

351,3

150,4

68,7

226,2

135,9

51,6

38,7

Business

42

24,5

11

6,5

17,9

11,4

3,6

2,9

Government

253,1

134,6

98,1

20,4

90,1

52,5

29,1

8,5

Higher 
education
211,8

167,4

23,3

21,1

87,9

63,1

8,4

16,4

Private 
non-	profit
63,5

24,8

18

20,7

30,3

8,9

10,5

10,9
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Tab. 2A-15. 3  Namibia - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

1132

212

345

311

134

130

464

56

149

143

61

55

Business

82

14

14

28

4

22

30

6

6

10

3

5

Government

343

24

71

115

78

55

129

2

30

45

28

24

Higher 
education
615

163

243

141

38

30

258

43

107

72

20

16

Private 
non-	profit
92

11

17

27

14

23

47

5

6

16

10

10

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

749

184

44

21

93

328

32

47

290

51

10

11

36

154

14

14

Business

44

10

2

8

7

6

0

11

17

1

1

5

2

4

0

4

Government

174

73

0

3

48

29

12

9

67

19

0

2

22

16

6

2

Higher 
education
500

91

41

10

35

277

20

26

193

27

9

4

12

125

8

8

Private 
non-	profit
31

10

1

0

3

16

0

1

13

4

0

0

0

9

0

0

Tab. 2A-15. 4 Namibia - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

351,6

101,7

12

10,8

64,7

136,2

6,5

19,7

135,9

30

2,9

5,5

26,5

64,5

0,6

5,9

Business

24,6

3,3

2,1

6

2,3

5

0

5,9

11,4

0,7

1

3,3

0,6

4

0

1,8

Government

134,7

58,1

0

0,8

45,5

24

0,4

5,9

52,5

14,3

0

0,5

21,1

14,5

0,1

2

Higher 
education
167,4

32,2

9,6

4

14,7

93,3

6,1

7,5

63,1

11

1,9

1,7

4,8

41,1

0,5

2,1

Private 
non-	profit
24,9

8,1

0,3

0

2,2

13,9

0

0,4

8,9

4

0

0

0

4,9

0

0

Tab. 2A-15. 5  Namibia - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

1132

39

306

380

279

71

57

464

25

151

149

93

29

17

Business

82

5

43

15

4

12

3

30

4

18

5

1

1

1

Government

343

13

97

154

68

8

3

129

8

52

51

13

5

0

Higher 
education
615

8

124

188

197

49

49

258

6

57

84

74

21

16

Private 
non-	profit
92

13

42

23

10

2

2

47

7

24

9

5

2

0

Tab. 2A-15. 6  Namibia - R&D Personnel Headcount by Age and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

268,54

82,028

28,32

18,26

74,48

471,628

Business

50,21

2,61

0

1,06

0

53,88

Government

216,19

0

0

0

0,42

216,61

Higher 
education
0,69

74,27

28,32

2,82

59,06

165,16

Private 
non-	profit
1,45

5,148

0

14,38

15

35,978

Tab. 2A-15. 7  Namibia - Gross Domestic Expenditures on R&D by Source of Funds in Namibian 
Dollar (2013)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

471,74

221,27

142,18

363,45

26,93

81,36

108,29

Business

53,89

13,78

25,02

38,8

1,92

13,17

15,09

Government

216,62

87,27

46,07

133,34

23,4

59,88

83,28

Higher 
education
165,15

100,1

58,8

158,9

0,17

6,08

6,25

Private 
non-	profit
36,08

20,12

12,29

32,41

1,44

2,23

3,67

Tab. 2A-15. 8  Namibia - Gross Domestic Expenditures on R&D by Type of Costs in Namibian 
Dollar (2013)
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Tab. 2A-15. 9  Namibia - Gross Domestic Expenditures on R&D by Type of Research in Namibian 
Dollar (2013)

Gross Expenditures on R&D (GERD)

GERD by 

type of R&D

Basic 

Research

Applied 

Research

Experimental 

Development

Not 

elsewhere 

classified

TOTAL
471,74

363,46

108,28

80,57

63,24

17,33

211,33

168,37

42,96

143,28

105,46

37,82

36,56

26,39

10,17

BE
53,89

38,81

15,08

9,16

3,88

5,28

34,15

26,39

7,76

10,58

8,54

2,04

0

0

0

GOV
216,61

133,33

83,28

27,03

16,64

10,39

84,47

51,99

32,48

82,29

50,65

31,64

22,82

14,05

8,77

HE
165,15

158,91

6,24

43,25

41,71

1,54

92,1

89,44

2,66

29,8

27,76

2,04

0

0

0

PNP
36,09

32,41

3,68

1,13

1,01

0,12

0,61

0,55

0,06

20,61

18,51

2,1

13,74

12,34

1,4

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures
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NIGER 2013

Tab. 2A-16. 1  Niger - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1586

822

330

434

278

140

69

69

Business Government

662

363

98

201

146

97

34

15

Higher 
education
302

266

30

6

27

17

8

2

Private 
non-	profit
99

79

9

11

16

10

4

2

Tab. 2A-16. 2  Niger - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

908

489,7

157,4

260,9

181,5

109,3

43,4

28,8

Business Government

662

363

98

201

146

97

34

15

Higher 
education
206,4

95,1

55,8

55,5

29,1

8,3

7,8

13

Private 
non-	profit
39,6

31,6

3,6

4,4

6,4

4

1,6

0,8
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Tab. 2A-16. 3  Niger - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level of 
Education (ISCED 1997)
Total

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Female

2nd Stage Tertiary Education: 

Doctorate Level (ISCED 6)

1st Stage Tertiary Education: 

Theoretical (ISCED 5A)

1st Stage Tertiary Education: 

Practical (ISCED 5B)

Other Qualifications (ISCED 4 

& below)

Total

1586

552

415

0

619

278

98

77

0

103

Business Government

662

96

190

0

376

146

21

54

0

71

Higher 
education
825

419

198

0

208

116

73

20

0

23

Private 
non-	profit
99

37

27

0

35

16

4

3

0

9

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

822

319

92

90

98

138

80

5

140

36

6

19

4

54

20

1

Business Government

363

136

14

51

85

51

26

0

97

23

1

15

4

41

13

0

Higher 
education
380

177

27

39

13

70

54

0

33

10

2

4

0

10

7

0

Private 
non-	profit
79

6

51

0

0

17

0

5

10

3

3

0

0

3

0

1

Tab. 2A-16. 4  Niger - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

482,8

176,3

41,6

61,5

80,5

79

40,3

3,6

12,4

3,5

2

1

0

3

2,5

1733,4

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

356

136

14

51

78

51

26

0

0

0

0

0

0

0

0

1733

Higher 
education
95,2

36,3

14,8

10,5

2,5

16,8

14,3

0

8,4

2,3

0,8

1

0

1,8

2,5

0

Private 
non-	profit
31,6

4

12,8

0

0

11,2

0

3,6

4

1,2

1,2

0

0

1,2

0

0,4

Tab. 2A-16. 5  Niger - Researchers in Full-Time Equivalents by Field of R&D and Gender
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RWANDA 2013/2014

Tab. 2A-17. 1  Rwanda - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

721

482

123

116

203

109

46

48

Business Government

132

78

35

19

43

24

12

7

Higher 
education
325

301

18

6

58

51

5

2

Private 
non-	profit
264

103

70

91

102

34

29

39

Tab. 2A-17. 2  Rwanda - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

288,9

168,1

57,8

63

101,2

41,6

28,6

31

Business Government

48,5

31,4

11,6

5,5

18,8

11,4

5,9

1,5

Higher 
education
89,9

83,6

4,3

2

16

13,6

1,5

0,9

Private 
non-	profit
150,5

53,1

41,9

55,5

66,4

16,6

21,2

28,6
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Tab. 2A-17. 3  Rwanda - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

721

157

284

183

37

60

203

29

67

69

17

21

Business Government

132

13

47

51

10

11

43

2

17

16

4

4

Higher 
education
325

124

166

26

5

4

58

21

30

7

0

0

Private 
non-	profit
264

20

71

106

22

45

102

6

20

46

13

17

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

482

66

44

89

57

177

44

5

109

8

5

37

8

45

1

5

Business Government

78

11

5

34

7

11

10

0

24

2

0

16

0

6

0

0

Higher 
education
301

50

33

32

46

102

33

5

51

5

2

11

8

20

0

5

Private 
non-	profit
103

5

6

23

4

64

1

0

34

1

3

10

0

19

1

0

Tab. 2A-17. 4  Rwanda - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

168,1

18,6

13,8

33,1

17

68,6

15,8

1,2

41,6

2,6

1

13,3

2,6

19,9

1

1,2

Business Government

31,4

3,2

2,8

14,4

0,4

5,8

4,8

0

11,4

0,3

0

7,5

0

3,6

0

0

Higher 
education
83,6

12,4

9,2

6,2

14

30,6

10

1,2

13,6

1,9

0,3

1,6

2,6

6

0

1,2

Private 
non-	profit
53,1

3

1,8

12,5

2,6

32,2

1

0

16,6

0,4

0,7

4,2

0

10,3

1

0

Tab. 2A-17. 5  Rwanda - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

721

1

187

289

149

61

34

203

0

65

77

37

15

9

Business Government

132

0

55

49

22

5

1

43

0

19

20

4

0

0

Higher 
education
325

1

65

127

80

33

19

58

0

17

23

14

2

2

Private 
non-	profit
264

0

67

113

47

23

14

102

0

29

34

19

13

7

Tab. 2A-17. 6  Rwanda - R&D Personnel Headcount by Age and Gender
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SENEGAL 2015

Tab. 2A-18. 1  Senegal - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

16599

14335

822

1442

4880

4201

258

421

Business Government

635

164

174

297

161

43

35

83

Higher 
education
15768

14123

628

1017

4656

4141

220

295

Private 
non-	profit
196

48

20

128

63

17

3

43

Tab. 2A-18. 2  Senegal - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

9405,4

8304

538

563,4

2826,6

2511,2

165,8

149,6

Business Government

432,6

183

147,2

102,4

114,6

54

32

28,6

Higher 
education
8862,4

8078,8

376,8

406,8

2692

2442

132

118

Private 
non-	profit
110,4

42,2

14

54,2

20

15,2

1,8

3
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Tab. 2A-18. 3  Senegal - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

16599

6058

9097

604

536

304

4880

1516

2975

225

118

46

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

635

93

96

168

170

108

161

18

33

67

38

5

Higher 
education
15768

5927

8931

385

335

190

4656

1484

2912

140

80

40

Private 
non-	profit
196

38

70

51

31

6

63

14

30

18

0

1

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

14335

3024

1014

2127

188

5616

2366

0

4201

700

202

781

55

1841

622

0

Business

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

-

Government

164

42

27

18

57

20

0

0

43

8

10

2

11

12

0

0

Higher 
education
14123

2951

985

2099

128

5594

2366

0

4141

682

192

775

43

1827

622

0

Private 
non-	profit
48

31

2

10

3

2

0

0

17

10

0

4

1

2

0

0

Tab. 2A-18. 4  Senegal - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

8268

1831,2

817,9

1151

155,3

2530,1

1782,5

0

2499,2

338,2

100

437

55

1172

397

0

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

147

42

23

5

57

20

0

0

43

8

10

2

11

12

0

0

Higher 
education
8078,8

1766

793,2

1137

92

2508,1

1782,5

0

2441

321

90

432

43

1158

397

0

Private 
non-	profit
42,2

23,2

1,7

9

6,3

2

0

0

15,2

9,2

0

3

1

2

0

0

Tab. 2A-18. 5  Senegal - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

16599

1252

9837

2878

1625

968

39

4880

693

2920

793

322

146

6

Business Government

635

4

118

220

178

115

0

161

2

39

54

30

36

0

Higher 
education
15768

1224

9646

2605

1424

830

39

4656

682

2856

721

283

108

6

Private 
non-	profit
196

24

73

53

23

23

0

63

9

25

18

9

2

0

Tab. 2A-18. 6  Senegal - R&D Personnel Headcount by Age and Gender

87



AFRICAN INNOVATION OUTLOOK III

SEYCHELLES 2015

Tab. 2A-19. 1  Seychelles - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

442

149

141

152

195

52

57

86

Business

169

55

48

66

41

0

4

37

Government

204

53

75

76

120

31

46

43

Higher 
education
23

18

3

2

13

11

0

2

Private 
non-	profit
46

23

15

8

21

10

7

4

 Tab. 2A-19. 2 Seychelles - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

442

149

141

152

195

52

57

86

Business

169

55

48

66

41

0

4

37

Government

204

53

75

76

120

31

46

43

Higher 
education
23

18

3

2

13

11

0

2

Private 
non-	profit
46

23

15

8

21

10

7

4
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Tab. 2A-19. 3  Seychelles - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

442

19

50

50

158

165

195

9

28

16

55

87

Business

169

0

6

16

88

59

41

0

1

0

10

30

Government

204

3

25

24

59

93

120

2

14

13

40

51

Higher 
education
23

3

8

6

4

2

13

1

6

3

1

2

Private 
non-	profit
46

13

11

4

7

11

21

6

7

0

4

4

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

149

41

56

17

7

26

2

0

52

19

0

13

4

15

1

0

Business

55

0

55

0

0

0

0

0

0

0

0

0

0

0

0

0

Government

53

16

0

17

4

16

0

0

31

8

0

13

1

9

0

0

Higher 
education
18

6

0

0

1

9

2

0

11

4

0

0

1

5

1

0

Private 
non-	profit
23

19

1

0

2

1

0

0

10

7

0

0

2

1

0

0

Tab. 2A-19. 4  Seychelles - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

149

41

56

17

7

26

2

0

52

19

0

13

4

15

1

0

Business

55

0

55

0

0

0

0

0

0

0

0

0

0

0

0

0

Government

53

16

0

17

4

16

0

0

31

8

0

13

1

9

0

0

Higher 
education
18

6

0

0

1

9

2

0

11

4

0

0

1

5

1

0

Private 
non-	profit
23

19

1

0

2

1

0

0

10

7

0

0

2

1

0

0

Tab. 2A-19. 5  Seychelles - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

442

43

181

121

71

20

6

195

26

73

51

30

11

4

Business

169

12

96

39

18

2

2

41

8

22

5

4

1

1

Government

204

25

69

58

41

10

1

120

14

41

35

22

7

1

Higher 
education
23

2

7

13

1

0

0

13

2

4

6

1

0

0

Private 
non-	profit
46

4

9

11

11

8

3

21

2

6

5

3

3

2

Tab. 2A-19. 6  Seychelles - R&D Personnel Headcount by Age and Gender

90



AFRICAN INNOVATION OUTLOOK III

SOUTH AFRICA 2014/2015

Tab. 2A-20. 1  South Africa - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

68838

45935

10800

12103

30230

20231

3900

6099

Business

17599

6182

6397

5020

6407

2287

1979

2141

Government

8758

3185

1914

3659

3922

1498

820

1604

Higher 
education
41464

36133

2284

3047

19241

16213

970

2058

Private 
non-	profit
1017

435

205

377

660

233

131

296

Tab. 2A-20. 2  South Africa - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

37956,7

23346,2

6905,5

7705

16487,8

10165,3

2565,2

3757,3

Business

11877,5

4530,2

4253,1

3094,2

4434,7

1780,8

1376,8

1277,1

Government

7410

2705

1613,6

3091,4

3343,6

1254,4

682,7

1406,5

Higher 
education
17777,7

15772,5

843,7

1161,5

8119,5

6947,2

378,6

793,7

Private 
non-	profit
891,5

338,5

195,1

357,9

590

182,9

127,1

280
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Tab. 2A-20. 3  South Africa - R&D Personnel Headcount by Level of Education and Gender

Tab. 2A-20. 4  South Africa - Researcher Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

68839

27909

22859

18071

0

0

30230

11572

10867

7791

0

0

Total

45935

27314

14972

3649

0

0

20231

11361

7057

1813

0

0

Business

17600

848

8325

8427

0

0

6407

266

3236

2905

0

0

Business

6182

775

4373

1034

0

0

2287

244

1642

401

0

0

Government

8758

1182

3977

3599

0

0

3922

456

2000

1466

0

0

Government

3185

1056

2059

70

0

0

1498

420

1046

32

0

0

Higher 
education
41464

25767

10009

5688

0

0

19241

10806

5271

3164

0

0

Higher 
education
36133

25377

8238

2518

0

0

16213

10657

4197

1359

0

0

Private 
non-	profit
1017

112

548

357

0

0

660

44

360

256

0

0

Private 
non-	profit
435

106

302

27

0

0

233

40

172

21

0

0
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

10615.95

11007.08

181.87

540.49

3315.24

25660.63

Business

9552.7

685.7

0.8

316.7

1227.0

11782.9

Government

421.2

4848.9

9.5

9.0

713.1

6001.7

Higher 
education
588.6

5369.3

169.0

123.3

1042.6

7292.9

Private 
non-	profit
53.4

103.2

2.6

91.5

332.6

583.2

Tab. 2A-20. 5  South Africa - Gross Domestic Expenditures on R&D by Source of Funds in 
Rand (2014)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

25661

14529,5

8743,5

23273

529,5

1858,5

2388

Business

11783

6768

3882

10650

159

974

1133

Government

6002

2984

2509

5493

95,5

413,5

509

Higher 
education
7293

4473,5

2113,5

6587

256

450

706

Private 
non-	profit
583

304

239

543

19

21

40

Tab. 2A-20. 6  South Africa - Gross Domestic Expenditures on R&D by Type of Costs (2014)
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TANZANIA 2013/2014

Tab. 2A-21. 1 Tanzania - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

6502

3400

1354

1748

2964

1186

725

1053

Business

-

-

-

-

-

-

-

-

Government

2013

1318

446

249

865

429

246

190

Higher 
education
4489

2082

908

1499

2099

757

479

863

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-21. 2  Tanzania - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

2915,9

2067,3

299,2

549,4

708,6

404,8

64,1

239,7

Business

-

-

-

-

-

-

-

-

Government

668,8

366,3

129,4

173,1

178,2

80,8

17

80,4

Higher 
education
2247,1

1701

169,8

376,3

530,4

324

47,1

159,3

Private 
non-	profit
-

-

-

-

-

-

-

-
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Tab. 2A-21. 3  Tanzania - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

6502

1323

2167

1880

1062

70

2964

579

1082

626

650

27

Business

-

-

-

-

-

-

-

-

-

-

-

-

Government

2013

321

448

732

442

70

865

209

418

131

80

27

Higher 
education
4489

1002

1719

1148

620

0

2099

370

664

495

570

0

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

3400

487

231

682

955

569

418

58

1186

195

101

280

134

306

160

10

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

1318

192

129

308

468

176

45

0

429

87

25

115

51

113

38

0

Higher 
education
2082

295

102

374

487

393

373

58

757

108

76

165

83

193

122

10

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-21. 4  Tanzania - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

2055,4

311,9

160,4

423

478,7

435,8

210,6

35

446,3

65,4

86,4

64,9

60,3

98,2

61,1

10

Business

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Government

366,3

62,8

58,4

49

110,7

63,6

21,8

0

80,8

18,8

10,4

10,3

10

20,6

10,7

0

Higher 
education
1689,1

249,1

102

374

368

372,2

188,8

35

365,5

46,6

76

54,6

50,3

77,6

50,4

10

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-21. 5  Tanzania - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

18-35 Years

36-45 Years

46-60 Years

61 Years and more

Female

18-35 Years

36-45 Years

46-60 Years

61 Years and more

Total

6502

2117

2511

1321

553

2964

1014

1154

586

210

Business

-

-

-

-

-

-

-

-

-

-

Government

2013

572

911

413

117

865

262

404

195

4

Higher 
education
4489

1545

1600

908

436

2099

752

750

391

206

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

Tab. 2A-21. 6  Tanzania - R&D Personnel Headcount by Age and Gender

96



AFRICAN INNOVATION OUTLOOK III

TOGO 2015

Tab. 2A-22. 1  Togo - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1365

712

184

469

243

66

55

122

Business

-

-

-

-

-

-

-

-

Government

402

63

55

284

50

3

12

35

Higher 
education
963

649

129

185

193

63

43

87

Private 
non-	profit
-

-

-

-

-

-

-

-

Tab. 2A-22. 2  Togo - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

605,1

264,6

76,3

264,2

89

23,2

20,4

45,4

Business Government

321,6

50,4

44

227,2

40

2,4

9,6

28

Higher 
education
283,5

214,2

32,3

37

49

20,8

10,8

17,4

Private 
non-	profit
-

-

-

-

-

-

-

-
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Tab. 2A-22. 3  Togo - R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

1365

549

163

181

3

469

243

52

14

55

0

122

Business Government

402

4

59

52

3

284

50

1

2

12

0

35

Higher 
education
963

545

104

129

0

185

193

51

12

43

0

87

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

712

135

47

128

87

207

103

5

66

10

5

9

3

21

16

2

Business Government

63

0

3

0

60

0

0

0

3

0

0

0

3

0

0

0

Higher 
education
649

135

44

128

27

207

103

5

63

10

5

9

0

21

16

2

Private 
non-	profit
-

-

-

-

-

-

-

-

-

-

-

-

Tab. 2A-22. 4  Togo - Researcher Headcount by Field of R&D and Gender
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UGANDA 2014

Tab. 2A-23. 1  Uganda - R&D Personnel Headcount by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

Eswatini

1942

599

340

918

578

205

135

Business

257

109

90

58

62

24

26

12

Government

1194

573

419

202

417

176

146

95

Higher 
education
1178

1099

46

33

344

320

14

10

Private 
non-	profit
252

161

44

47

95

58

19

18

Tab. 2A-23. 2  Uganda - R&D Personnel in Full-Time Equivalents by Function and Gender

R&D Personnel by 
function
Total

Researchers

Technicians

Other personnel

Female

Researchers

Technicians

Other personnel

Total

1612,6

1027,8

398,4

186,4

500,8

289,1

132,3

79,4

Business

93,5

40,7

32

20,8

20,3

8,1

8,8

3,4

Government

934,9

456,6

333,8

144,5

314,1

133,4

111,1

69,6

Higher 
education
490,5

467,8

12,6

10,1

136,7

131

3,4

2,3

Private 
non-	profit
93,7

62,7

20

11

29,7

16,6

9

4,1
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Tab. 2A-23. 3  Uganda -R&D Personnel Headcount by Level of Education and Gender

R&D Personnel by level 
of Education (ISCED)
Total

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Female

ISCED 8

ISCED 7

ISCED 6

ISCED 5

ISCED 4 & Below

Total

2881

661

929

863

199

229

918

160

294

301

60

103

Business

257

14

26

122

39

56

62

2

9

26

5

20

Government

1194

92

318

569

133

82

417

18

96

209

48

46

Higher 
education
1178

532

535

81

8

22

344

135

169

31

3

6

Private 
non-	profit
252

23

50

91

19

69

95

5

20

35

4

31

Researcher by Field 
of R&D
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

1942

212

234

358

332

558

248

0

578

53

48

110

91

201

75

0

Business

109

10

27

13

16

35

8

0

24

1

2

5

3

11

2

0

Government

573

39

41

137

176

150

30

0

176

12

14

37

51

50

12

0

Higher 
education
1099

161

150

198

132

282

176

0

320

40

30

66

34

98

52

0

Private 
non-	profit
161

2

16

10

8

91

34

0

58

0

2

2

3

42

9

0

Tab. 2A-23. 4  Uganda - Researcher Headcount by Field of R&D and Gender
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Researchers 
FTEs
Total

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Female

Natural sciences

Engineering and technology

Medical sciences

Agricultural sciences

Social sciences

Humanities

Not elsewhere classified

Total

1027,8

105,2

97,4

200,9

210,9

291,6

121,8

0

289,1

24,5

19,9

58,9

48,2

101,1

36,5

0

Business

40,7

5,6

7,8

5,5

9,1

10,4

2,3

0

8,1

0,5

0,9

2

0,8

3,7

0,2

0

Government

456,6

33,4

20,7

108,3

155,6

110

28,6

0

133,4

10

8,1

28

39,3

37,4

10,6

0

Higher 
education
467,8

65,4

58,5

84,8

45,1

136,6

77,4

0

131

14

10,2

28,8

7,7

48,5

21,8

0

Private 
non-	profit
62,7

0,8

10,4

2,3

1,1

34,6

13,5

0

16,6

0

0,7

0,1

0,4

11,5

3,9

0

Tab. 2A-23. 5  Uganda - Researchers in Full-Time Equivalents by Field of R&D and Gender

R&D Personnel 
by Age
Total

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Female

Under 25 years

25-34 Years

35-44 Years

45-54 Years

55-64 Years

65 Years and more

Total

2881

50

632

1056

633

367

143

918

19

243

334

184

104

34

Business

257

19

143

50

31

12

2

62

5

47

5

2

2

1

Government

1194

7

218

388

268

211

102

417

2

96

127

87

74

31

Higher 
education
1178

1

184

544

291

127

31

344

0

62

168

86

26

2

Private 
non-	profit
252

23

87

74

43

17

8

95

12

38

34

9

2

0

Tab. 2A-23. 6  Uganda - R&D Personnel Headcount by Age and Gender
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Gross Domestic Expenditures 
on R&D (GERD) in Million LCU
Business Enterprises

Government

Higher Education

Private Non-Profit

Rest of the world

GERD by Sector and Source 

of Funds

Total

4043.5

45145

2734

3929.3

62217.2

118069

Business

3636.5

0.0

0.0

77.3

1406.2

5120.0

Government

56.0

29815.0

0.0

992.0

24736.0

55599.0

Higher 
education
217.0

15258.0

2226.0

1575.0

35024.0

54300.0

Private 
non-	profit
134.0

72.0

508.0

1285.0

1051.0

3050.0

Tab. 2A-23. 7  Uganda - Gross Domestic Expenditures on R&D by Source of Funds in Ugandan 
Shilling (2014)

Gross Expenditures on R&D 
(GERD)
GERD by type of costs

Labour cost

Other Current Cost

Total Current Cost

Vehicles, Lands, Buildings

Instruments, Equipment, Software

Total Capital Expenditures

Total

118070

40370

29172

69542

17135

31393

48528

Business

5120

1100

1167

2267

835

2018

2853

Government

55600

13678

11898

25576

7562

22462

30024

Higher 
education
54300

24706

15313

40019

7928

6353

14281

Private 
non-	profit
3050

886

794

1680

810

560

1370

Tab. 2A-23. 8  Uganda - Gross Domestic Expenditures on R&D by Type of Costs in Ugandan 
Shilling (2014)
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Tab. 2A-23. 9  Uganda - Gross Domestic Expenditures on R&D by Type of Research in Ugandan 
Shilling (2014)

Gross Expenditures on R&D (GERD)

GERD by 

type of R&D

Basic 

Research

Applied 

Research

Experimental 

Development

Not 

elsewhere 

classified

TOTAL
118070

69542

48528

34489

20826

13663

55666

32830

22836

27915

15886

12029

0

0

0

BE
5120

2267

2853

686

304

382

2877

1274

1603

1557

689

868

0

0

0

GOV
55600

25576

30024

15000

6900

8100

25700

11822

13878

14900

6854

8046

0

0

0

HE
54300

40019

14281

17539

12926

4613

25847

19049

6798

10914

8044

2870

0

0

0

PNP
3050

1680

1370

1264

696

568

1242

685

557

544

299

245

0

0

0

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures

Current Costs & 

Capital Expenditures

Current Costs

Capital Expenditures
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CHAPTER 3: STATUS OF INNOVATION PERFORMANCE

3.1  Introduction

This chapter presents the status of innovation performance in the business sector, mainly focusing on manufacturing and services 

firms from 10 African countries during the period 2013-2015. The 10 countries, with a total of 321 million inhabitants, represent nearly 

a third of Africa’s population and a total gross domestic product (GDP) of $630 billion in 2016 prices (OECD/Eurostat, 2005). While 

10 countries do not accurately represent a continent of 55 countries, it is a reasonable number from which key lessons can be drawn.

The assessment of innovation at firm level gives a wide range of information that can be used to indirectly gauge the state of key 

aspects of innovation systems. While the previous chapter focused on the national R&D system, this chapter provides complimentary 

information on innovation activities such as capital expenditure on machinery and equipment, R&D and software, as well as expenditure 

on the acquisition and use of knowledge, product design, personnel training, pilot scale production, and market analysis from a firm-

level perspective. The survey specifically looks at firms that introduced new products and processes, organisational and marketing 

innovations and other aspects such as challenges faced by firms and sources of useful information for innovations.

The chapter begins with the introductory section. The second section covers definitions and an overview of the innovation measurement. 

The third section gives the guidelines on measuring and interpreting the results and an overview of the sample.  The remainder of 

the chapter presents the status of innovation performance in the business sector for 10 African countries, covering a three-year 

reference period between 2011 and 2016. This is achieved by addressing key policy-relevant questions. The fourth section attempts 

to answer the following question: To what extent are African firms innovative? The fifth section looks at the question: What are the 

different types of innovation? The sixth section provides highlights on the question: How do firms innovate? The section addresses 

this question through the following sub-questions: (1) How do firms implement and invest in innovation? (2) To what extent do 

innovative firms engage in R&D activity? The seventh section investigates the question: What are the impacts of innovation activities 

on firms? This is done by looking at the following sub-questions: a) How novel are product innovations by firms? (b) What are the 

outcomes of innovation? (c) To what extent are firms using intellectual property in their businesses? The eighth section examines 

the question: What factors promote innovation? This is done by addressing the questions: (i) What motivates firms to undertake 

innovation activities? (ii)  Are the qualifications of employees and revenue favourable for firms to engage in innovative activities? (iii) 

What sources of information do firms draw on in order to innovate? The ninth section provides highlights on the question: What are 

the major factors that hamper innovation from the perspective of firms with innovation activities and firms without innovation activities? 

3.2		 Definition	of	Innovation	and	Guidelines	on	its	Measurement

The innovation measurement puts firms at the centre of the innovation system in terms of building the technological and industrial 

foundation in all sectors of the economy – ranging from communication to finance; agriculture to manufacturing and education to 

health service firms. Although innovation occurs everywhere, it happens within a context and it means different things to different 

people: the farmer improving an irrigation system, breeding new varieties of crops and animals, the chef coming up with a new recipe, 

the hospital designing and using a new diagnosis or treatment procedure, and the engineer improving the landing gear for a plane. 

Due to the various perspectives on innovation a clear and shared understanding of what innovation entails will help countries, firms 

and individuals to devise means and ways of fully exploiting innovation for economic, social and environmental benefits.
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According to the fourth edition of the Oslo Manual, a business innovation is defined as “a new or improved product, or business 

process, (or combination thereof) that differs significantly from the firm’s previous products or business processes and that has been 

introduced on the market or brought into use by the firm” (OECD/Eurostat, 2018:33, Para 1.30). However, an innovation in general 

refers to a new or improved product or process (or combination thereof) that differs significantly from the unit’s previous products or 

processes and that has been made available to potential users (product) or brought into use by the unit (process)” (OECD/Eurostat, 

2018:32, Para 25). The explanation of the generic term ‘unit’ contrary to a firm means that the actor responsible for innovations can 

be any institutional unit in any sector, including households and their individual members. The definition is appropriate for measuring 

innovation developed by individuals, a key goal identified at the 2016. Blue Sky Forum (OECD/Eurostat, 2018: 32, Para 26).

With the reduction of complexity allowing to not consider both organisational and marketing innovation in the latest edition based 

on evidences from cognitive testing work (OECD/Eurostat, 2018: 131, Para 1.32), in the context of this report, the definition used is 

derived from the third edition of the Oslo Manual (OECD, 2005) where innovation is still defined as “the implementation of a new or 

significantly improved product (good or service), or process, a new marketing method, or a new organisational method in business 

practices, workplace organisation or external relations.” (OECD/Eurostat, 2005: 146-150). The hallmark of an innovation is that it 

must have been implemented. A new or improved product is implemented when it is introduced on the market or used by the firm 

(OECD/Eurostat, 2018: 68, Para 9)8. New or significantly improved processes by firms, and marketing or organisational methods are 

implemented when they are brought into actual use in the firm’s operations. The act of introduction is defined as implementation and 

is the point in time when a significantly different product or business process is first made available for use. Firms will often make 

further adjustments to an innovation after its implementation (OECD/Eurostat, 2018:69). 

Given the large number of terms used in describing innovation, it is important to note that innovation can affect business performance 

by either enhancing existing structures or improving internal operations, termed core innovations (Anthony et al., 2014), and can 

also generate new growth by reaching new customer segments or new markets, often via new business models, termed new growth 

innovations (Harrison et al., 2014). 

Innovation activities are “all scientific, technological, organisational, financial and commercial steps which actually, or are intended to 

lead to the implementation of innovations” (OECD/Eurostat, 2005).  Some of these activities are undertaken to implement different 

types of innovation. Some of the innovations may or may not, require R&D activities. For example, the acquisition of equipment and 

technologies to develop a novel platform for accelerated breeding of plant varieties. Although the platform development processes 

include aspects of novelty (i.e. the developed platform) and non-novelty (i.e. acquisition), the overall activities are non-R&D but are 

nevertheless important to realize the innovation.

The innovation survey questionnaire used by the 10 countries was inspired by EU Community Innovation Survey (CIS) Questionnaires 

for 2012 and 2014. The instrument collects data on general information about the firm such as the main business activity, age of 

firm, number of employees, total turnover, etc. This is followed by questions on whether the firm introduced a new or significantly 

improved product or process on to the market. These sections of the instrument also ask the respondent to indicate the novelty, origin 

as well as destination of their products or processes. Other parts of the instrument address questions about ongoing and abandoned 

innovation activities for new or significantly improved product or process, innovation activities and associated expenditures, sources 

of information for innovation, organizational innovation, marketing innovation, intellectual property, and reasons for innovation and 

barriers to innovation, among others.

The revised standard questionnaire for innovation survey used during ASTII Phase 3 is found on the AUDA-NEPAD website9.

8The definition of innovation in the business sector in the fourth edition of the Oslo Manual is simpler. 
9https://www.nepad.org/publication/model-questionnaire-national-innovation-surveys-astii
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3.3  Guidelines on Interpreting the Innovation results

Given the wide differences in socio-economic conditions among the countries in the sample, among and between firms of varying 

sizes in different sectors, industries and markets, the results should be interpreted with caution. Although the different teams that 

collected the data may have a shared understanding of the importance of good quality data, the realities on the ground (e.g. resources, 

firm size, national interests and institutional beliefs, legal realities and understanding of questions) will always affect the quality of data 

collected. While efforts were devoted to collecting data of comparable quality and standard, a conclusion that firms in one country are 

more innovative than those in another country cannot be drawn.

In addition, measuring innovation is costly, and identifying the best instrument to collect innovation data is difficult from a cost-benefit 

perspective. Even where large firms have codified the processes and practices that drive their innovation, the culture of a firm and 

business environment that often drives innovation is difficult to measure. However, it is these aspects that often shape the decisions 

to invest limited resources (human, finance, time, networks, etc.) into innovation activities. The same aspects also underline the 

persistence of firms and their executives to nurture promising yet uncertain ideas and untested products. These uncertainties are 

relatively easier to manage for firms with past experiences in introducing innovations on the market. Such firms learnt valuable 

lessons navigating the complex legal and regulatory barriers and/or can also tap into existing and emerging networks. The firms can 

also minimize risks by forging strategic partnerships even with competitors to ensure success.  

Most of the countries that participated in the research for the AIO-3 have limited experience in conducting innovation surveys. The 

most experienced, Egypt and Uganda, are in their third round of surveys while, for others such as Eswatini, it is their first. In this 

case, both the firms and the national teams conducting the survey have limited experience in completing and analysing responses 

to innovation survey questionnaires and data respectively. Given the circumstances, differences in survey instruments, sampling 

methodology and population of inference all undermine international comparisons and benchmarking of innovation indicators, as well 

as tracking performance across countries over time (Anthony, Duncan and Pontus, 2014). Thus, it is not possible to conclude that: (a) 

one country is more innovative than the other or (b) that firms in the same economy are becoming more innovative or not since there 

is limited longitudinal data to enable comparison over-time. 

The above issue notwithstanding, significant insights can be drawn from the emerging data to inform policymakers, businesses, and 

heads of R&D institutions to design appropriate responses and strategies. More importantly, some of the team members that conducted 

surveys have also participated in targeted regional and national training on the analytical, theoretical and practical simulations of the 

real-world innovation surveys, methodologies and analysis to impart a minimum level of confidence in the findings. In addition, the 

national data presented was also discussed at regional level and the feedback helped country teams to validate the data or review 

and verify their data before submission. In some cases, country teams made requests for technical support from other national teams 

to collect and analyse the data (e.g. South African team supported Eswatini and Namibian teams). In future, it would be desirable to 

strengthen the capacity of more country teams who are directly involved in conducting national surveys.

The innovation survey results will among many other factors, present the rate of innovation in the countries that submitted full datasets, 

sources of relevant ideas and information for innovation, objectives for innovation, reveal the fundamental drivers of innovation at firm 

level, highlight the importance of support measures on innovation activities, reveal cooperation arrangements or strategic alliances 

for innovation, and identify key obstacles that discourage innovation in firms, among others. Some of these factors may be more 

pronounced in one country than the other due to differences in the innovation policy environment. Aspects such as partnerships, 

cooperation, networking, and innovation support activities may reveal insights that can be addressed at the national as well as 

regional level. 
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Such insights may be critical in increasing “knowledge about innovation in firms with a view to developing effective innovation 

policies” (OECD, 2010:11-17). To achieve this purpose, the data collected must be sufficiently disaggregated to bring out the reasons 

firms of different sizes and industry sectors choose to innovate, build relationships and interactions with key players in the innovation 

system, perform R&D, and offer education and training to their employees. These key tangible and intangible factors have an impact 

on the process of innovation and the performance of the firm.

3.3.1  Snap Overview of the Sample and Innovation Surveys for AIO-3

The innovation survey results presented from here-upon refer to the implementation of any new or significantly improved goods, 

services, processes, and organizational or marketing methods by firms in different sectors of the economy. All the countries surveyed 

firms with a minimum of 10 employees per firm. 

About 6 343 sample firms were surveyed for a business sector target population of 74 902, in the 10 countries that submitted data. 

The highest number of sampled firms was from Egypt (3 000) while the smallest number was from Lesotho (56). For the realised 

sample firms, Seychelles had the least number of firms (15) and the highest was Egypt (2985) (see Table 3.1). Except for Cabo 

Verde, Ethiopia, Seychelles and Uganda, the results of the other 6 countries are not extrapolated to the targeted business sector  

population size.
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The survey captured all the four types of innovation; product, process, organisational and marketing innovation. All four types of 

innovation are important in bringing a single successful innovation to fruition or in supporting a single innovative business operation. 

For instance, the successes of the Ethiopian Commodity Exchange and Kenyan MPESA are largely attributable more to organizational 

and marketing innovations than to the novelty of the technology employed. The same can be said of firms such as Amazon, Google 

and Uber which are defying sectoral boundaries because of their non-technological innovations that are as critical as the technological 

innovations to their business performance.

3.4		 To	what	extent	are	African	firms	innovative

3.4.1		 Are	firms	in	Africa	Innovative?

The innovation process varies by organization and within organizations, and also varies by product, sector and segment. Firms 

and entrepreneurs in general, continuously seek new ways to drive allocative efficiency and productivity growth. Empirical literature 

mainly based on data from OECD countries, documents a robust positive relationship between firm-level innovation and productivity  

(EU, 2017; Statistics New Zealand, 2005); innovation and employment; R&D and productivity; and innovation and profitability. In Latin 

America, linkages between innovation and productivity were previously reported (Crespi and Zuniga, 2012; Zuniga and Crespi, 2013; 

Crespi, Tacsir and Vargas, 2014) but outside Latin America there is limited evidence of the impact of innovation. 

The impact of innovation on productivity was reported from the analysis of a large sample of countries from Sub-Saharan Africa, South 

Asia, Eastern and Central Europe and the Middle East (Xavier and Silvia, 2016). Of the total 6 343 firms surveyed in the 10 countries, 

58.6% were innovative (see Figure 3.1). In brief, the innovation rate is the proportion of innovative firms (OECD/Eurostat, 2005: 47) 

expressed as a percentage of the total number of firms in the sample10. This refers to the total number of firms that introduced new or 

significantly improved product or a new or significantly improved process, organisation, or marketing method. 

It is important to emphasize that innovation surveys treat several projects implemented by a firm (subject approach) and not as 

individual projects (object approach) (OECD/Eurostat, 2005: 20-21). Ongoing or abandoned refers to innovation activities that are 

in progress or were terminated for various reasons. As such, firms with ongoing or abandoned innovation activities could also have 

either product or process innovations or both during the reference period as shown in the case of Ethiopia (see Figure 3.1, Tables 

3.2 and 3.3). To be more competitive, it is useful for firms to have an innovation strategy regardless of the number of successful  

innovation activities.  

10This is a statistical sample that is suitably weighted to provide population estimates
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The average innovation rate varies widely at the national level (see Figure 3.1 and Table 3.1 and Table 3.2 for details). As shown in 

Figure 3.1, the innovation rates for all the countries range from a low level of 3.9% for Cabo Verde to a high level of 91.7% for Uganda. 

Firms in Uganda reported more than 50%, except for Cabo Verde and Namibia. The innovation rates ranged from a low to the highest 

rate for ongoing innovation activities (44.0%), while Cabo Verde reported the lowest rate of 0.9%. In Lesotho, firms reported a 25% 

rate for abandoned innovation activities and in Cabo Verde the rate was 0.2%. Although the overall innovation rates are higher, 

the wide variations are not unique to African countries. The OECD (OECD, 2009) and EU11 have observed similar wide variations 

among their countries. For instance, about 49% of the firms in EU-2018 were innovative but varied from 67% for Germany down to  

12.8% for Romania.

Cabo Verde conducted purposeful sampling, whereby only 201 firms that had previously conducted innovation activities from a  

target population of 3 067 were surveyed (see Table 3.2). Of the 201 firms, 120 reported introducing new or significantly improved 

products on the market. 26 and 6 firms had ongoing and abandoned innovation activities respectively, with 49 non-responses. This 

explains why Cabo Verde had the lowest rate of ongoing and abandoned innovation activities. The rates for abandoned and/or 

ongoing innovation activities are high compared to those for the developed countries (Statistics New Zealand, 2005).
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Table 3. 3 Disaggregated Data on Innovation Rate, Ongoing and Abandoned Innovation 
Activities by Product and Process Innovations for Ethiopia (see Table I in the 
Annexure for details)

In general, innovative firms had higher turnover than non-innovative firms. The share of total turnover for innovative firms ranged 

from 59.5% for Namibia to 100% for Eswatini. The innovative firms in Uganda, Ethiopia and Kenya had high turnovers of 6.3, 4.3 and 

1.7 billion PPPs, respectively. The high turnover was as a result of the size of firms, size of the economies and the industry sectors. 

3.4.2  Innovation Rates by Firm Size and Industry Sector

3.4.2.1  Innovation Rates by Firm Size: Eswatini, Ethiopia and Uganda

This section presents the effect of firm size on the innovation rates for Eswatini, Ethiopia and Uganda. The size of the firm often 

represents the depth of resources available, its ability to compete globally, relationships with public institutions and agility or robustness. 

The larger the firm in a specific industry sector, the more likely it is to have highly skilled workers, large production networks and deep 

financial and technical resources. Smaller firms may be more agile, but they usually have limited internal resources. As such, size 

is often a determinant for economic performance of industries measured as employment growth, R&D intensity, and export diversity 

(Greve, 2008). Internally, large firms have more complex products and professional structures that may require a great number of 

resources, for example resources to perform R&D and to innovate. Externally, large firms have strong market power and have much 

influence on the diffusion of innovations.

Large and small firms differ not only in R&D productivity and investments but also in how they manage innovation. Large firms have 

been thought of as the main contributors to technological change processes. However, small firms are viewed as agents of change, 

creating technological diversity which stimulates productivity and innovation12. 

Innovation Rates, Ongoing and Abandoned Innovation Activities

All Firms

Firms with Product Innovations

Firms with Process Innovations

Firms with ONLY Product Innovations

Firms with ONLY Process Innovations

Firms with BOTH Product and Process Innovations

Non-Innovative Firms

(n)

10740

2545

3208

108

149

1824

4359

(%) with respect to targeted 
business sector size
100.00

23.70

29.87

1.01

1.39

16.98

40.59

12McAdam, Rodney, et al. “Developing a model of innovation implementation for UK SMEs: A path analysis and explanatory case analysis.”  
   International Small Business Journal 28.3 (2010): 195-214
STYLE: The footnote has a citation pointing at the reference. You do not put references in a footnote.
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Table 3. 4  Innovation Rates for Eswatini, Ethiopia and Uganda by Main Firm Size Groups  
  and Sub-Groups

Small firms consisting of 10-49 employees dominate the business sectors in Africa. 

Data from the innovation surveys for Eswatini, Ethiopia and Uganda used in this Third Edition of the Outlook had an average of 60% 

small firms out of the total business sector target population. Specifically, small firms accounted for 54% of firms surveyed in Eswatini, 

72% in Ethiopia, and 54% for Uganda.  

Innovation Rate by Firm Size for Eswatini

The innovation rate for Eswatini by firm size is presented in Table 3.4.  A total of 149 firms reported results on innovation for Eswatini 

of which 59.7% were innovative, and 7.4% reported ongoing and abandoned innovation activities (see Table 3.2). 

The distribution of firms by size was 54% small-size, 40% medium-sized, and 6% large-size. The medium size firms reported the 

highest innovation rate of about 72%, followed by large firms at 67% and small firms at 50%. Similar to the case of Ethiopia an 

increase in firm size resulted in an increase in the share of ongoing and abandoned innovation activities. Specifically, only 4% of 

small firms and 10% of medium sized firms reported abandoned innovation activities compared to 22% for large firms. The ratio of 

successful innovations to abandoned and ongoing innovation activities is highest for large firms (67% to 22%), followed by medium-

sized firms (72% to 10%) and small firms (50% to 4%). This observation may point to small firms having more efficient innovation 

processes than their larger counterparts or are strategic in selecting quick to market and less risky innovations. 

Innovation Rate by Firm Size for Ethiopia

In Ethiopia the findings show that innovation rate improved with an increase in the size of the firm: 57% for small firms, 63% for 

medium and 79% for large ones.  The innovation rate for large and medium firms was higher than the overall rate of 59%. Similar 

patterns were observed for the rate of ongoing innovation activities. Over half of the large firms had ongoing innovation activities at the 
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and innovation12. Small firms, that is, firms with 10-49 employees, dominate the 
business sectors in Africa.  
 

Table 3. 4 Innovation Rates for Eswatini, Ethiopia and Uganda by Main Firm Size Groups 
and Sub-Groups 

Country Number of 
Firms Innovative Firms Firms with Ongoing and/or Abandoned 

Innovation Activities 
Firm Size N n % n % 
ESWATINI      
Small (10-49)  80 40 50.0 3 3.8 
Medium (50-249)  60 43 71.7 6 10.0 
Large (≥ 250)  9 6 66.7 2 22.2 
UGANDA      
Small (10-49)  5356 4884 91.2 3164 59.1 
Medium (50-249)  926 896 96.8 623 67.4 
Large (≥ 250)  193 193 100.0 193 100.0 

Firm Size N n % 
Firms with Ongoing 
Activities 

Abandoned Innovation 
Activities 

n % n % 
ETHIOPIA        
Small (10-49)  7714 4418 57.3 1336 17.3 397 5.1 
Medium (50-249)  2607 1633 62.6 548 21.0 106 4.1 
Large (≥ 250)  419 330 78.8 230 54.9 58 13.8 
 
Data from the innovation surveys for Eswatini, Ethiopia and Uganda used in this 
Outlook had an average of 60% small firms out of the total business sector target 
population. Specifically, small firms accounted for 54% of firms surveyed in Eswatini, 
72% in Ethiopia, and 54% for Uganda.   
 
Innovation Rate by Firm Size for Eswatini 
 
The innovation rate for Eswatini by firm size is presented in Table 3.4. A total of 149 
firms reported results on innovation for Eswatini of which 59.7% were innovative, 
and 7.4% reported ongoing and abandoned innovation activities (see Table 3.2).  
The distribution of firms by size was 54% small, 40% medium-sized, and 6% firms 
large. The medium size firms reported the highest innovation rate of about 72%, 
followed by large firms at 67% and small firms with 50%. Similar to the case of 

                                                 
12 McAdam, Rodney, et al. "Developing a model of innovation implementation for UK SMEs: A path analysis 
and explanatory case analysis." International Small Business Journal 28.3 (2010): 195-214 
STYLE: The footnote has a citation pointing at the reference. You do not put references in a footnote. 
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time of the survey. About a fifth of the medium-sized firms and less for the small firms pursued ongoing innovation activities. There is 

a 40% gap between firms that were innovative and those with ongoing innovation activities, mainly for small and medium-sized firms. 

In contrast, for large firms, the gap is only 24%. This observation may indicate differences in approach to the innovation process by 

firms of different sizes. Once again, it is observed that size plays an important role in determining the success of innovations. 

Large firms may have a long-term strategy for investments in the innovation process (explaining the high levels of overlaps) while 

the smaller firms may opt for a short-term strategy due to limited resources, or age. This may also explain why, compared to 145 for 

large firms, small and medium-sized firms reported lower levels of abandoned innovation activities (4-5%). The smaller firms may be 

pursuing innovations that take a shorter run to the market and are less risky than large firms. More research is needed to get a full 

understanding of the observed differences. 

Innovation Rate by Firm Size for Uganda

Uganda’s innovation rate of 92% was the highest among the 10 countries that submitted data. Out of the 6 475 firms surveyed, 5 

973 introduced a new or significantly improved product on the market or processed a new business or marketing model into use. The 

rates for ongoing and abandoned innovation activities were 44% (or 2 872 firms) and 17% (or 1 108 firms) respectively. However, 3 

980 had ongoing and/or abandoned innovation activities representing a rate of 62%. 

The rates for innovative firms and firms with ongoing and/or abandoned innovation activities were further disaggregated by firm size 

into small (10-49 employees), medium (50-249 employees), and large (≥ 250 employees). Specifically, there were 5 356 small firms, 

926 medium-sized firms, and 193 large firms representing a share of 83% small, 14% medium and 3% large. The innovation rate 

increased with an increase in the size of firms ranging from 91% for small, 97% for medium and 100% for large firms. A similar pattern 

was evident for ongoing and/or abandoned innovation activities that ranged from small (59%), medium (67%) to large (100%) firms. 

The share of abandoned and/or ongoing innovation activities is very high in large firms in Uganda probably because of a wider product 

range and associated processes for larger firms than in smaller firms. Given that large firms are likely to have more resources than 

smaller firms, they may be involved in risky and more complex innovation activities than smaller firms. 

3.4.2.2  Innovation Rates by Industry Sector: Eswatini, Ethiopia and Uganda

This section discusses the patterns of innovation rates by industry sectors in Eswatini, Ethiopia and Uganda. It is also possible 

that differences in the diversity of industry sectors (and firms per sector), levels of competition, government regulations, customer 

demands and resources, may influence the rate of innovation reported. Sectors that are dominated by fewer firms (e.g. monopolies 

in energy, health and water sectors), rigid regulatory systems (e.g. transport), high competition (e.g. ICT and pharmaceuticals) and 

government subsidies (e.g. agriculture, education and health), among others, are likely to adopt different approaches to how they 

invest their limited resources in innovation activities.

The main aim here is to show the potential of industry sector innovations to African economies in order to deepen understanding of 

the nature, determinants and dynamics of sectoral performance. Such analysis would provide a clear picture of economic measures 

impacted on by sectoral innovations. 
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Despite the limitations in innovation measurement instruments and systems in place to capture high coverage data for detailed 

characterization of firms, the current data could provide useful insights into innovation rates for the main industry sectors13 of the  

three countries. 

Although the firm distribution by economic sector varied widely, the service sector constitutes the biggest share (47%) of the total 

business sector target population reported by the three countries. For instance, the service sector is about 68% of the firms surveyed 

in Eswatini, 31% in Ethiopia and 73% in Uganda. The manufacturing sector had the second largest share of 39% but also varied 

widely among the three countries. About 15% of the firms surveyed in Eswatini were in the manufacturing sector, 51% Ethiopia and 

39% for Uganda.

 

The service sector in AU Member State economies is dominated by service industries which can potentially play a central and 

integral role in strengthening the innovation systems elsewhere (other economic sectors). Services are becoming an integral part 

of any manufacturing, agricultural and other industrial processes from production to distribution of products. This section deals with 

innovation rates of the main industry sectors and at the division level (manufacturing and services) for Eswatini, Ethiopia and Uganda.

Innovation Rate by Industry Sector for Eswatini

The main industry sectors for Eswatini were agriculture, representing 8% (11 firms) of the total targeted business sector population 

size, manufacturing, representing 15% (23 firms), construction representing 9% (13 firms), and the service sector representing 

68% (102 firms) (see Table 3.5). The contribution to the total innovation rate for Eswatini (59.7%) by the type of industry sector was 

examined for innovative firms, as well as firms with ongoing and abandoned innovation activities (Table 3.5). The innovation rates for 

firms in agriculture (48%) and construction (38%) sectors were below the overall innovation rate of 59.7% for Eswatini. As observed 

earlier for Ethiopia, the highest contributor to the overall innovation rate for Eswatini was the manufacturing sector with an innovation 

rate of 78%. The innovation rate of 60% for the service sector was above the overall innovation rate for the country but was a greater 

influence on the national innovation rate given the large size of the sector. 

In all four sectors, the rates for firms with ongoing and abandoned innovation activities were less than half the innovation rates. All 13 

firms in the construction sector had no ongoing and abandoned innovation activities. Further analyses of the division level innovation 

rates for firms in the manufacturing and the service sector are presented since the two sectors together constitute 84% of the total 

targeted business sector. The divisions in the two sectors were classified using ISIC Revision 4.

The manufacturing sector is the second largest sector (i.e. 23 firms representing a share of 15%) out of the four sectors covered. 

The contribution of each of the ten divisions within the broad manufacturing sector of Eswatini to the total innovation rate of 78% of 

the sector were examined (Table 3.5 and the end of the chapter). Out of the ten divisions that made up the manufacturing sector for 

Eswatini, seven divisions reported 100% innovation rates for the sector. 

13The analysis is at the division level within each sector of the firms (Division Level Classification in either ISIC Rev 3 or Rev 4) and not at principal activity level of the firms        
   (Class Level Classification in either ISIC Rev 3 or Rev 4).
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Although the number of firms in each division is small (in most cases 1 firm), it is important to note that most of the divisions that had 

100% innovation rates also reported 100% rates for ongoing and abandoned innovation activities. These divisions are the manufacture 

of textiles, manufacture of paper and paper products, manufacture of coke and refined petroleum products, and manufacture of other 

non-metallic mineral products. Firms involved in the manufacture of beverages, rubber and plastics products, repair and installation 

of machinery and equipment and other activities in the manufacturing sector such as the manufacture of jewelry, sport goods, etc., 

did not report having ongoing and abandoned innovation activities.

The service sector constitutes 68% of the total targeted business sector population size for Eswatini. This is not unexpected given 

that the service sector accounts for about 50% of the GDP of Eswatini. The service sector reported 31 division levels out which 11 

had innovation rates of 100%. The financial service sector reported the least innovation rate of 13%. 

Only firms in the activities of membership organizations and firms in the travel and related activities sectors reported having ongoing 

and abandoned innovation activities with rates of 100% and 33%, respectively.

Innovation Rate by Industry Sector for Ethiopia

The 2012-2014 innovation survey for Ethiopia covered four main sectors, namely (1) Mining, consisting of 118 firms and representing 

1% of the business sector; (2) Manufacturing, consisting of 5438 firms and representing 51% of the business sector; (3) Construction 

consisting of 1866 firms and representing 17% of the sector; and (4) Service consisting of 3318 firms and representing 31% of the 

Table 3. 5  Innovation Rate for Firms in the Mining, Agriculture, Manufacturing and 
  Construction Sectors for Eswatini, Ethiopia and Uganda (see Tables II-IV in the 
  Annexure for details)

ESWATINI
Agriculture

Manufacturing

Construction

Service

ETHIOPIA
Mining

Manufacturing

Construction

Service

UGANDA
Mining

Manufacturing

Construction

Service

11

23

13

102

118

5438

1866

3318

53

1285

411

4726

5

18

5

61

61

3680

955

1685

53

1218

411

4291

27

1444

250

393

9

520

16

16

2

7

0

2

18

997

260

2705

45.5

78.3

38.5

59.8

51.7

67.7

51.2

50.8

100.0

94.8

100.0

90.8

22.9

26.6

13.4

11.8

7.6

9.6

0.9

0.5

18.2

30.4

0.0

2.0

34.0

77.6

63.3

57.2

Number 
of Firms

Innovative 
Firms

Innovative 
Firms

Innovative 
Firms

Innovative 
Firms

Industry
Sector

n n n nn % % % %
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sector (see Table 3.5). The individual innovation rates for the sectors - mining (52%), construction (51%) and service (51%) were 

below the overall innovation rate of 59.4% for Ethiopia while that for the manufacturing sector (68%) was above the national average. 

The manufacturing sector was the main driver of the higher innovation rate of Ethiopia while the construction sector contributed  

the least.

In all the four sectors, the percentage of firms with ongoing and abandoned innovation activities was less than half the innovation 

rates. The mining sector reported 23% and 8% share of ongoing and abandoned innovation activities while the manufacturing sector 

reported 27% and 10%, respectively. The construction sector reported a share of 13% and 1% for ongoing and abandoned innovation 

activities. The service sector had the lowest share of 0.5% for abandoned innovation activities. Further analyses of division level 

innovation rates for firms in the manufacturing and the service sectors are presented since the two sectors together constitute 82% 

of the total targeted business population size. The divisions in the two sectors were classified using ISIC Revision 3.1 instead of the 

current ISIC Revision 4.

The manufacturing sector accounted for the highest number of firms in the survey, that is 5 438 firms, representing a share of 51%, 

and the highest innovation rate of all the sectors. To get a clear picture, the contribution of each of the seventeen divisions within the 

manufacturing sector in Ethiopia was analysed and is shown in Table 3.5. Out of the 17 divisions making up the manufacturing sector 

in Ethiopia, nine reported an innovation rate that was more than the manufacturing sector’s average of 68%. The more technologically 

complex manufacturers reported higher innovation rates. For instance, the two firms in the manufacture of motor vehicles and trailers 

and the 10 firms in the manufacture of paper and paper products reported innovation rates of 100%, while 991 manufacturers of wood 

and wood products had an innovation rate of 90%.

 

The largest division in the manufacturing sector was the manufacture of furniture which reported an innovation rate of 61% (or 864 

out of 1429 firms were innovative). The firms in the manufacture of coke, refined petroleum products, and the recycling industry, were 

non-innovative. Although the six firms in the recycling industry had no ongoing innovation activities, it is important to understand why 

all the six firms abandoned their innovation activities. Some highlights of probable reasons are provided in Section 3.9. The firm in the 

manufacture of coke and refined petroleum products had no ongoing or abandoned innovation activities.

The innovation rates for firms (including firms with ongoing and abandoned innovation activities) in the tanning and dressing of 

leather and manufacture of luggage industry were the second highest. The share of ongoing and abandoned innovation activities for 

firms in this division were 60% and 21%, respectively. Generally, the proportion of firms with abandoned innovation activities in the 

manufacturing sector was low. The main contributors to the overall 10% share of firms with abandoned innovation activities are; (a) 

firms in the manufacture of motor vehicles and trailers (100%), (b) firms in the manufacture of wearing apparel, dressing and dyeing 

of fur (29%), (c) firms in the manufacture of basic metals (27%), (d) firms in the tanning and dressing of leather and manufacture of 

luggage industry (21%) and (e) firms in the manufacture of chemicals and chemical products (14%). Section 3.9 highlights some of 

the likely reasons why firms in these sectors abandoned their innovation activities.

Firms in the manufacture of coke and refined petroleum products had 0% rates for innovation, ongoing and abandoned innovation 

activities. All 6 firms engaged in the recycling had abandoned activities.

The service sector is a major contributor to the GDP of countries worldwide. In the 2012-2014 innovation survey for Ethiopia, 3 318 

out of 10 740 firms were in the service sector (Table 3.5). The largest number of firms are in (a) Hotels and restaurants (983 firms); 

(b) Retail trade and repair of personal and household goods (605); and (c) Sale, maintenance and repair of motor vehicles (416 firms) 

collectively accounting for 60% of firms in this sector. 
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The average innovation rate of firms in the service sector was reported at 50.8%. A detailed analysis revealed low innovation rates in 

(i) Firms in the supporting and auxiliary transport activities (0% for the 114 firms) and (ii) Activities of auxiliary to financial intermediation 

(3% or one out of the 34 firms).  All firms in the computer and related activities (149); wholesale trade and commission trade (209); 

and undifferentiated service-producing activities (344); reported introducing a new or significantly improved product or used a new 

process during the referenced period. Firms in undifferentiated service-producing activities provide private households services such 

as cooking, teaching, and caring for household members and other services. The reported new or significantly improved products, 

processes or methods could include ways of managing internal operations to marketing and processes for managing external 

clients. Ethiopia is one of the African countries experiencing high economic growth and an in-depth understanding of the financial 

services is critical. Firms in the financial services and intermediation reported 94% innovation rate (30 out of the 34 firms surveyed  

were innovative). 

The service sector had relatively low rates for firms with ongoing and abandoned innovation activities. Firms in the computer and related 

activities, and public administration and defence reported 100% rates for ongoing innovation activities. Firms in the financial service 

and intermediation sector reported a rate of 63% for ongoing innovation activities. Only four divisions, namely hotels and restaurants, 

post and telecommunications, financial intermediation and other business activities, reported having abandoned innovation activities.

Innovation Rate by Industry Sector for Uganda

The main industry sectors for Uganda surveyed are mining, consisting of 53 firms representing 1% of the total targeted business sector; 

manufacturing consisting of 1 285 firms and representing 20% of the sector; construction consisting of 411 firms and representing 

6% of the sector; and the service sector consisting of 4 726 firms representing 73% of the sector. For details see Table 3.5. The 

contribution of the different industrial sectors to the overall innovation rate of Uganda (92.2%) was examined and the results are 

presented in Table 3.5. All the firms in the mining and construction sectors reported innovation rates of 100%. The innovation rates for 

the manufacturing and service sectors were 95% and 91% respectively. Compared to innovation rates in other developing countries, 

an innovation rate of 91% for 4 726 firms in the service sector is relatively high but lower than the national average.

The rates for ongoing and/or abandoned innovation activities are relatively higher for Uganda than Ethiopia and Eswatini. Apart from 

the mining sector which had a rate of 34% for ongoing and/or abandoned innovation activities, all the other 3 sectors had rates greater 

than half their innovation rates. Further analyses of division level innovation rates for firms in the manufacturing and the service 

sectors are presented since the two sectors together constitute 93% out of the total targeted business sector. 

The manufacturing sector is the second biggest sector with 1 285 firms representing 20% of surveyed firms from the four sectors 

covered. The contribution of each of the sixteen divisions within the broad manufacturing sector in Uganda to the total innovation rate 

of 95% of the sector were examined (Table 3.5). Apart from firms in the manufacture of wood and wood products, manufacture of food 

products and manufacture of wearing apparel sectors, all other 13 divisions in the manufacturing sector had an innovation rate of 

100%. All 144 firms in the manufacture of fabricated metal products and in the manufacture of furniture sectors reported introducing 

an innovation during the referenced period.
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All firms in the manufacture of pharmaceuticals, paper and paper products, and in the printing and reproduction of recorded media 

sectors, reported having ongoing and/or abandoned innovation activities. On the other hand, firms in the repair and installation of 

machinery, the manufacture of transport equipment and machinery and equipment reported to having no ongoing and/or abandoned 

innovation activities.  It is interesting that firms in the manufacture of wearing apparel had higher rate of 53% for ongoing and/or 

abandoned innovation activities than the industry’s overall innovation rate of 47%.

The service sector constitutes 73% of the total targeted business sector for Uganda. The sector had 19 division levels out of which 11 

had 100% innovation rates (Table 3.5). The division level innovation rates for the service sector are higher (with the least innovation 

rate of 80% for firms in computer programming, consultancy and related activities) than that of manufacturing, although the cumulative 

rate for the manufacturing sector is higher than the service sector. One of the key characteristics of firms in the service sector is the 

pervasiveness of ongoing and/or abandoned innovation activities. All firms reported having ongoing and/or abandoned innovation 

activities, except for firms in the electricity, gas, steam and air conditioning supply sector.

3.4.3  The innovation pipeline

Firms have an obligation to innovate and to remain competitive, and as a result healthy innovation outlook should have several 

firms whose process pipeline is characterized by a continuum of profitable projects and learning from some discontinued projects. 

A healthy innovation portfolio should therefore, have both ongoing and abandoned innovations to meet the ever-changing business 

environment (strategy, costs, regulatory hurdles, and competition).

 

The results show that most firms had more ongoing than abandoned innovation activities. The sample average had 17.9% of firms 

with ongoing innovations while 5.0% had abandoned innovations. At the national level, Seychelles recorded the highest share of 

firms with ongoing innovations (73.3%), followed by Uganda (44.1%), Lesotho (38.9%) and Namibia (38.2%), while Cabo Verde 

and Eswatini had the lowest of 0.8% and 7%, respectively (see Figure 3.2). The innovation pipeline results presented are for both 

innovative and non-innovative firms. Given that our results are not presented as innovation rate by the size of firm and industry 

sector for all the ten countries, a discussion of the specifics for each country cannot be presented. However, the disaggregated data 

and discussions on firm size and industry sector for Ethiopia, Eswatini and Uganda have been presented in Section 3.4. In highly 

regulated sectors such as mining, information technology, food and drinks, and the pharmaceuticals, innovations that are technically 

ready may take long to be deployed into the market.

It is important to note from figure 3.2 that 26.7% of firms in Seychelles have not been successful in securing effective innovation 

activities throughout the reference period   followed by Lesotho with 25%, Ethiopia (5%) and Cabo Verde (0.2%) based on their 

target sample. Abandoned innovation activities may not fit in with the business strategy or be too radical to apply or too expensive 

to implement. However, those unsuccessful innovation activities may at a later point in time find suitable niches to thrive, or even be 

sold to other firms. Ultimately, finding the right context in which to apply and manage innovations towards the best outcomes is pivotal 

for business survival (Burnett, 2011).
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3.5		 What	are	the	different	types	of	innovation?

Africa has a stated ambition to become the next hub for manufacturing and value-addition in the world as their commitment to 

fulfilling Agenda 2063. The innovation survey results are presented as rate of the types of innovation undertaken by firms from the 10 

countries. In order to provide a clear picture, we also present the innovation rate by type of innovation and size of firm for the countries 

that submitted full datasets. On average, more firms introduced product and process innovations than organizational and marketing 

innovations. However, out of all target firms involved in the innovation survey, Egypt reported more process innovations while Ethiopia 

recorded more marketing innovation activities. Overall, most countries largely reported on product innovations (Table 3.6 and 3.7).
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Fig. 3. 2  Innovation pipeline for Firms. NOTE: Egypt combined ongoing and abandoned 
innovations 

 
3.5 What are the different types of innovation? 
 
Africa has a stated ambition to become the next hub for manufacturing and value-
addition in the world as part of Agenda 2063. The innovation survey results are 
presented as innovation rate of the types of innovation undertaken by firms from the 
ten different countries. In order to provide a clear picture, we also present the 
innovation rate by type of innovation and size of firm for the countries that submitted 
full datasets. On average, more firms introduced product and process innovations 
than organizational and marketing innovations. However, out of all target firms 
involved in the innovation survey, Egypt reported more process innovations while 
Ethiopia recorded more marketing innovation activities. Overall, most countries 
largely reported on product innovations (Table 3.6 and 3.7). 
 
 
 

Fig. 3. 2   Innovation pipeline for Firms. 
  NOTE: Egypt combined ongoing and abandoned innovations
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3.5.1  Product and process innovations

A closer look at product (goods and services) and process innovations suggests that process innovations were higher at 33.4% 

followed by product innovations separately presented as goods (21.6%) and as services (17.0%). However, wider differences were 

observed among countries (Tables 3.8 and 3.9). For instance, in Seychelles firms reported 66.7% of process innovations and 66.7% 

of service innovations and goods innovations were at 26.7%. On the other hand, Egypt and Ethiopia reported much lower innovation 

rates for services as compared to goods and processes. Similarly, firms in Lesotho pursued more innovations in goods (44.4%) and 

processes (44.4%) than in services (30.6%).

3.5.2  Organizational Innovation

In today’s business world, firms secure their survival in a fiercely competitive environment by changing the way they do business at 

the right point in time. Like other institutions, firms continuously seek new or better ways of conducting their business activities (e.g. 

internal and external practices, interactions and relationships) to enhance their competitiveness. Most, if not all innovation activities 

in a firm are linked to the behaviour of employees and their employers. These new or improved ways of doing business enable the 

development of knowledge and continuous learning which positively impact on the firm’s competitive advantage. The effects may 

include improved workflows, new ways of managing and implementing activities, improved transparency, improved customer service, 

and new offerings, among many others.

The results suggest that most of the organizational innovations were targeted at improving workplace responsibilities (e.g. new 

methods that enable workers to take on new work responsibilities, control functions) followed by new and improved business practices. 

Organizational innovations include workplace improvements. In today’s business environment workplace improvements are critical to 

good performance and survival of business operations. Therefore, organizational innovations at firms encourage employees and their 

employers to see, think, learn and act in new ways, regardless of the challenges or opportunities they face. As shown in Table 3.8, 

Kenya and Uganda recorded the highest proportion of firms that undertook innovations related to workplace responsibilities (64%), 

while Uganda recorded the highest in terms of external relations (44%). Except for Cabo Verde, firms in all eight countries focused on 

introducing new work responsibilities.

Table	3.	8		 Types	of	organisational	Innovation	reported	in	number	of	firms	and	percentage
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Table 3. 8 Types of organisational Innovation reported in number of firms and percentage 

Countries Business practices Work responsibilities External relations 
 n % n % n % 
Angola 17 41,46 21 51,22 13 31,71 
Cabo Verde 53 1,73 39 1,27 17 0,55 
Ethiopia 2 466 22,96 2 975 27,70 1 963 18,28 
Kenya 161 42,82 239 63,56 143 38,03 
Lesotho 12 33,33 20 55,56 15 41,67 
Namibia 0 0,00 30 44,12 21 30,88 
Seychelles 7 46,67 8 53,33 5 33,33 
Eswatini 45 30,20 65 43,62 34 22,82 
Uganda 3 417 52,45 4 112 63,12 2 835 43,51 

 
 
3.5.3 Marketing innovations 
 
Peter Drucker14 stated that, “Because the purpose of business is to create a 
customer, the business enterprise has two-and only two-basic functions: Marketing 
and innovation”. Therefore, marketing innovations are intended to come up with 
smarter ways of solving problems for customers, meeting market needs, and making 
profit for the business. Marketing is key to ensuring that new methods of 
commercialisation are implemented to either meet the needs of customers or 
generate a new market. The innovations, depending on the industry type, may 
include new and significantly improved packaging, presentation, promotion, pricing 
and channels to reach or attract new customers. The availability of self-service tools 
such as social media for designing novel and captivating marketing campaigns can 
reduce both the required technical skills and costs. In this section, the extent to 
which firms invested resources to come up with new, or improved, marketing 
methods is presented. 
 
Focusing on new or significantly improved designs, product placements, and 
techniques and methods for pricing goods, it was observed that firms in the surveyed 
countries paid special attention to different marketing approaches. This may reflect 
the wide differences in the nature of businesses and sectors of the countries 
surveyed. In general, new methods of product placement were lower than design 
methods and pricing. 
  
At the national level, Kenya reported the highest proportion of firms using new 
techniques and media for marketing (47.3%), while Namibia scored the highest firms 
that introduced design changes (42.4%) (for details see Table 3.9). Similarly, 50.4% 
of Ugandan firms introduced new innovations for pricing and Angola had the highest 
firms (39.0%) that implemented innovations for product placement. 
                                                 
14 https://www.readytalk.com/blog/dan-king/growth-through-marketing-and-innovation-how-peter-
drucker-shaped-readytalk 
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3.5.3  Marketing innovations

According to Peter Drucker14 “because the purpose of business is to create a customer, the business enterprise has two-and only two-

basic functions: marketing and innovation”. Therefore, marketing innovations are intended to come up with smarter ways of solving 

problems for customers, meeting market needs, and making profit for the business. Marketing is key to ensuring that new methods of 

commercialisation are implemented to either meet the needs of customers or generate a new market. Thus innovations, depending 

on the industry type, may include new and significantly improved packaging, presentation, promotion, pricing and channels to reach 

or attract new customers. The availability of self-service tools such as social media for designing novel and captivating marketing 

campaigns can reduce both the required technical skills and costs. In this section, the extent to which firms invested resources to 

come up with new or improved marketing methods is presented.

Focusing on new or significantly improved designs, product placements, and techniques and methods for pricing goods, it was 

observed that firms in the surveyed countries paid special attention to different marketing approaches. This may reflect the wide 

differences in the nature of businesses and sectors of the countries surveyed. In general, new methods of product placement were 

lower than design methods and pricing.

 

At the national level, Kenya reported the highest proportion of firms using new techniques and media for marketing (47.3%), while 

Namibia scored the highest firms that introduced design changes (42.4%) (Table 3.9). Similarly, 50.4% of Ugandan firms introduced 

new innovations for pricing and Angola had the highest firms (39.0%) that implemented innovations for product placement.

Table	3.	9		 Types	of	marketing	Innovation	reported	in	number	of	firms	and	percentage

14https://www.readytalk.com/blog/dan-king/growth-through-marketing-and-innovation-how-peter-drucker-shaped-readytalk
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Table 3. 9 Types of marketing Innovation reported in number of firms and percentage 

Countries 

Significant 
changes to the 

design 

New media or 
Techniques 

New methods 
for product 
placement 

 

New methods of 
pricing goods 

n % n % n % n % 
Angola 13 31,71 13 39,02 13 39,02 13 39,02 
Cabo Verde 32 1,04 0 - 41 1,34 58 1,89 
Eswatini 44 29,53 46 30,87 36 24,16 36 24,16 
Ethiopia 3 511 32,69 2 890 26,91 1 011 9,41 2 698 25,12 
Kenya 156 41,49 178 47,34 0 - 0 - 
Lesotho 12 33,33 10 27,78 11 30,56 14 38,89 
Namibia 22 32,35 16 23,53 16 23,53 16 23,53 
Seychelles 6 40,00 6 40,00 5 33,33 0 - 
Uganda 2 370 36,38 2 635 40,45 2 502 38,40 3 261 50,05 

 
3.6 How do firms innovate? 
 
3.6.1 How do firms implement and invest in innovation? 
 
In order to bring new ideas and concepts to market, firms may have to invest in a 
variety of areas. One of the key innovation-supporting activities is R&D that is aimed 
at generating new knowledge and insights to competitively bring an innovation to 
market. To successfully bring new products and processes to market may entail 
investment in equipment and facilities, training of workers, new marketing 
campaigns, staff and licensing of intellectual property owned by others. Most firms 
surveyed in the countries spent money on the acquisition of equipment and 
machinery to support innovation (Table 3.10). Namibia was the only country where 
more than 50% of the firms engaged in R&D activities in support of innovation. It is 
interesting to note that at least there were firms in all countries, except Cabo Verde, 
that engaged in R&D activities to support innovation. All these supporting activities 
are important to introduce an innovation on a market. For instance, there is a 
plethora of mobile applications for money transfer, hailing a taxi and making calls 
and yet newcomers such a MPESA, Uber and WhatsApp, respectively, have 
succeeded and overshadowed some technologically advanced incumbents to 
become the standard bearers. 
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3.6		 How	do	firms	innovate?

3.6.1		 How	do	firms	implement	and	invest	in	innovation?

In order to bring new ideas and concepts to market, firms may have to invest in a variety of areas. One of the key innovation-

supporting activities is R&D that is aimed at generating new knowledge and insights to competitively bring an innovation to market. To 

successfully bring new products and processes to market may entail investment in equipment and facilities, training of workers, new 

marketing campaigns, staff and licensing of intellectual property owned by others. Most firms surveyed in the countries spent money 

on the acquisition of equipment and machinery to support innovation (Table 3.10). 

Namibia was the only country where more than 50% of the firms engaged in R&D activities in support of innovation. It is interesting to 

note that at least there were firms in all countries, except Cabo Verde, that engaged in R&D activities to support innovation. All these 

supporting activities are important to introduce an innovation on a market. For instance, there is a plethora of mobile applications 

for money transfer, hailing a taxi and making calls and yet newcomers such a MPESA, Uber and WhatsApp, respectively, have 

succeeded and overshadowed some technologically advanced incumbents to become the standard bearers.

Table 3. 10 :   Expenditures on Innovation Activities in percentage
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Table 3. 10 :  Expenditures on Innovation Activities in percentage 

 Egypt 

Esw
atini 

Ethiopia 

Kenya 

Lesotho 

N
am

ibia 

U
ganda 

Intramural R&D 8,04 14,77 18,50 26,21 14,02 26,11 8,66 

Extramural R&D 1,51 6,66 3,68 15,43 0,25 26,84 19,33 

Acquisition of 
equipment, 
machinery 

58,00 41,85 66,69 39,89 80,30 37,49 64,25 

Acquisition of 
software 0,00 10,11 0,00 0,00 0,00 0,00 0,00 

Acquisition of 
other external 
knowledge 

7,18 1,69 11,13 18,47 5,42 9,55 2,11 

Training 14,48 24,92 0,00 0,00 0,00 0,00 0,00 

Market 
Introduction 10,80 0,00 0,00 0,00 0,00 0,00 0,00 

Design 0,00 0,00 0,00 0,00 0,00 0,00 0,00 

Other activities 0,00 0,00 0,00 0,00 0,00 0,00 5,64 

Total 100,00 100,00 100,00 100,00 100,00 100,00 100,00 

 
Therefore, an improved understanding of where the firms are allocating most of their 
resources in bringing innovation to the market could be helpful for investors, policy 
makers and decision makers. In general, acquisition of machinery is the most cited 
expense in the process of innovation, followed by R&D expenditures and acquisition 
of external knowledge from others. Governments wishing to encourage firms to 
undertake innovation activities may opt to support the acquisition of capital goods 
and knowledge assets by funding R&D or providing incentives (e.g. R&D tax 
rebates). 
 
 
3.6.2 To what extent do innovative firms engage in R&D activity? 
 
In this section we present the results on the share of innovative firms that were 
engaged in R&D activities to support innovation. On average, an estimated 80% of 
the innovative firms in Cabo Verde, Ethiopia and Kenya did not engage in any R&D 
activities (for details see Table 3.11). Most innovative firms in Namibia (52%) and 
Seychelles (55%) engaged in R&D activities to support innovation. Overall, the firms 
in the eight countries presented in this section were innovative without engaging in 
R&D activities to support the innovation. 
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An improved understanding of where the firms are allocating most of their resources in bringing innovation to the market could be 

helpful for investors, policy makers and decision makers. In general, acquisition of machinery is the most cited expense in the process 

of innovation, followed by R&D expenditures and acquisition of external knowledge from others. Governments wishing to encourage 

firms to undertake innovation activities may opt to support the acquisition of capital goods and knowledge assets by funding R&D or 

providing incentives (e.g. R&D tax rebates).

3.6.2		 To	what	extent	do	innovative	firms	engage	in	R&D	activity?

In this section we present the results on the share of innovative firms that were engaged in R&D activities to support innovation. On 

average, an estimated 80% of the innovative firms in Cabo Verde, Ethiopia and Kenya did not engage in any R&D activities (for details 

see Table 3.11). Most innovative firms in Namibia (52%) and Seychelles (55%) engaged in R&D activities to support innovation. 

Overall, the firms in the eight countries presented in this section were innovative without engaging in R&D activities to support  

the innovation.

Table 3. 11  Proportions of Innovative Firms that Engaged in R&D Activities
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Table 3. 11 Proportions of Innovative Firms that Engaged in R&D Activities 

Countries Intramural (in-
house) R&D 

Innovative 
Firms WITH 

R&D Activities 

Innovative Firms 
WITHOUT R&D 

Activities 
n % n % n % 

Cabo Verde 7 5.8 7 5.8 113 94.2 
Ethiopia 586 8.9 586 8.9 5795 91.1 
Eswatini 23 25.8 23 25.8 66 74.2 
Kenya 59 22.3 59 22.3 206 77.7 
Lesotho 7 26 13 48.2 14 51.9 
Namibia 19 52.8 19 52.8 17 47.2 
Seychelles 6 54.6 6 54.6 5 45.5 
Uganda 2364 39.6 2364 39.6 3609 60.4 

 

3.7 What are the impacts of innovation activities on firms? 

3.7.1 How novel are the product innovations by firms? 

The new Oslo Manual (OECD, 2018) defines novelty as follows: 

The novelty of an idea, model, method or prototype is linked to its potential uses, as 
determined by the characteristics of a product or process compared to alternatives, 
and by the previous experiences of its provider and intended users (OECD/Eurostat, 
2018:,46, Para 17). 
 
The more novel a type of innovation (Table 3.12 for details of innovation novelty 
assessment of firms that introduced product innovations) is, the more it will run 
counter to systems and processes designed to strengthen and support the current 
business performance. Firms need to have processes in place that link their different 
types of innovation to their short and long-term goals. Therefore, some of the key 
questions that need to be addressed are: ‘How novel or unique are the innovations 
that were reported by firms and how the innovations were distributed by size of firm 
and industry type?’  
 

Novelty is hard to determine, let alone compare among firms. For the purposes of 
this report, novelty is understood in terms of whether the innovation is new to the 
firm or new to the market. The newness of the innovation to the world is not 
considered in this report. The results of novelty on product innovations in parts of 
Table 3.12 showed that most firms from Kenya (64%), Lesotho (56%) and Ethiopia 
(30%) introduced products that were new to the firms. However, a substantial 
proportion of the firms from Kenya (35%), Lesotho (33%) and Ethiopia (11%) also 
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3.7		 What	are	the	impacts	of	innovation	activities	on	firms?

3.7.1		 How	novel	are	the	product	innovations	by	firms?

The new Oslo Manual (OECD, 2018) defines novelty as follows:

“The novelty of an idea, model, method or prototype is linked to its potential uses, as determined by the characteristics of a 

product or process compared to alternatives, and by the previous experiences of its provider and intended users” (OECD/

Eurostat, 2018:46, Para 17).

The more novel a type of innovation is, the more it will run counter to systems and processes designed to strengthen and support 

the current business performance (Table 3.12). Firms need to have processes in place that link their different types of innovation to 

their short and long-term goals. Therefore, some of the key questions that need to be addressed are: ‘How novel or unique are the 

innovations that were reported by firms and how the innovations were distributed by size of firm and industry type?’ 

Novelty is hard to determine, let alone compare among firms. For the purposes of this report, novelty is understood in terms of 

whether the innovation is new to the firm or new to the market. The newness of the innovation to the world is not considered in this 

report. The results of novelty on product innovations in parts of Table 3.12 showed that most firms from Kenya (64%), Lesotho (56%) 

and Ethiopia (30%) introduced products that were new to the firms. However, a substantial proportion of the firms from Kenya (35%), 

Lesotho (33%) and Ethiopia (11%) also had new or significantly improved products introduced to their markets. Ethiopia reported a 

high percentage of 59% of firms with unchanged products, while Kenya and Lesotho registered 1% and 11% respectively.

Table 3. 12  Innovation Novelty Assessment of Firms that Introduced New Goods/Services

3.7.2		 What	are	the	outcomes	of	innovation?

Did the innovations that the firms brought to market meet the expected outcomes and impact on firm performance and standing in the 

marketplace? As noted earlier, firms pursued innovations for a range of objectives and motivations. This section will reveal the major 

impacts reported by firms. In addition, what were the major challenges that firms faced in bringing new innovations to market? These 

factors may be discouraging firms to innovate.

In terms of product innovation, the main impact of innovation is an increased range of goods and services and improved quality (Table 

3.13). Some national differences were observed. For instance, more firms in Eswatini reported that product innovation helped them to 

expand their market share than those who reported improved quality.  Innovative firms in Lesotho generally reported a higher impact 

of product innovation than innovative firms in the other countries.
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had new or significantly improved products introduced to their markets. Ethiopia 
reported a high percentage of 59% of firms with unchanged products, while Kenya 
and Lesotho registered 1% and 11% respectively. 
 
Table 3. 12 Innovation Novelty Assessment of Firms that Introduced New Goods/Services 

Countries New to Firm New to Market Unchanged or Only 
Marginally Modified  

Total Firms that 
Introduced New Goods 
or Service 

Ethiopia 768 282 1 495 2 545 
Kenya 169 93 3 265 
Lesotho 15 9 3 27 

 
3.7.2 What are the outcomes of innovation? 
 
Did the innovations that the firms brought to market meet the expected outcomes 
and impact on firm performance and standing in the marketplace? As noted earlier, 
firms pursued innovations for a range of objectives and motivations. This section will 
reveal the major impacts reported by firms. In addition, what were the major 
challenges that firms faced in bringing new innovations to market? These factors 
may be discouraging firms to innovate. 
 
In terms of product innovation, the main impact of innovation is increased range of 
goods and services and improved quality (Table 3.13). Some national differences 
were observed. For instance, more firms in Eswatini reported that product innovation 
helped them to expand their market share than those who reported improved quality 
while innovative firms in Lesotho generally reported a higher impact of product 
innovation than innovative firms in the other countries. 
 
 
Table 3. 13 Effects of product innovation implemented by Innovative firms 

Countries 
 Increased 

range of 
goods 

Entered 
new 

market* 
Increased 

market share 

improved 
quality 

goods or 
services† 

Angola n 17 7 11 18 
(%) (48,57) (20,00) (31,43) (51,43) 

Cabo Verde n 4 2   5 
(%) (3,33) (1,67) - (4,17) 

Egypt n 770 515   696 
(%) (68,57) (45,86) - (61,98) 

Eswatini n 32 29 36 22 
(%) (35,96) (32,58) (40,45) (24,72) 

Ethiopia n 1 876 1 705 1 580 2 276 
(%) (28,57) (25,96) (24,06) (34,66) 

Kenya n 139 72 93 163 
(%) (52,45) (27,17) (35,09) (61,51) 

Lesotho n 23 19 18 18 
(%) (85,19) (70,37) (66,67) (66,67) 
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Process innovations however, had a greater impact on improving production capacity and flexibility in almost all the countries. 

Although there are national differences in terms of the proportion of innovative firms in the countries that reported innovation having 

an impact, more firms reported a high impact of product innovation on firm performance as measured here than process innovation.  

Eswatini stands out in this case as more of its firms reported a high impact of process innovation of firm performance as measured 

than that of product innovation.

3.7.3		 To	what	extent	are	firms	using	intellectual	property	in	their	business?

The process of innovation may include the use of intellectual assets owned by others but is also likely to generate new knowledge, 

processes and products that can be protected using a variety of intellectual property rights. Firms will generally guard such intellectual 

assets, against free use by others, to enable them to recoup their investment in innovation support activities such as R&D, new 

business models and applications. In this section, intellectual property is seen as one of the outcomes, impacts or by-product of the 

process of innovation (Table 3.14).

The trademarks were the most sought-after form of intellectual property rights for the firms in all the countries whether they were 

innovative or not, followed by industrial designs and copy rights. Patents were sought after mostly by firms in Lesotho (19.4%); Angola 

(14.6%); Kenya (12.0%); and Eswatini (11.4%) and least in Cabo Verde (0.2%). Lesotho stands out in terms of copy rights claimed 

(30.6%) – which is about three times higher than the second country (Eswatini at 10.1%). In general, innovative firms sought after 

most of the intellectual property rights reported than non-innovative firms (e.g. Kenya).

Table	3.	13		 Effects	of	product	innovation	implemented	by	Innovative	firms
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had new or significantly improved products introduced to their markets. Ethiopia 
reported a high percentage of 59% of firms with unchanged products, while Kenya 
and Lesotho registered 1% and 11% respectively. 
 
Table 3. 12 Innovation Novelty Assessment of Firms that Introduced New Goods/Services 

Countries New to Firm New to Market Unchanged or Only 
Marginally Modified  

Total Firms that 
Introduced New Goods 
or Service 

Ethiopia 768 282 1 495 2 545 
Kenya 169 93 3 265 
Lesotho 15 9 3 27 

 
3.7.2 What are the outcomes of innovation? 
 
Did the innovations that the firms brought to market meet the expected outcomes 
and impact on firm performance and standing in the marketplace? As noted earlier, 
firms pursued innovations for a range of objectives and motivations. This section will 
reveal the major impacts reported by firms. In addition, what were the major 
challenges that firms faced in bringing new innovations to market? These factors 
may be discouraging firms to innovate. 
 
In terms of product innovation, the main impact of innovation is increased range of 
goods and services and improved quality (Table 3.13). Some national differences 
were observed. For instance, more firms in Eswatini reported that product innovation 
helped them to expand their market share than those who reported improved quality 
while innovative firms in Lesotho generally reported a higher impact of product 
innovation than innovative firms in the other countries. 
 
 
Table 3. 13 Effects of product innovation implemented by Innovative firms 

Countries 
 Increased 

range of 
goods 

Entered 
new 

market* 
Increased 

market share 

improved 
quality 

goods or 
services† 

Angola n 17 7 11 18 
(%) (48,57) (20,00) (31,43) (51,43) 

Cabo Verde n 4 2   5 
(%) (3,33) (1,67) - (4,17) 

Egypt n 770 515   696 
(%) (68,57) (45,86) - (61,98) 

Eswatini n 32 29 36 22 
(%) (35,96) (32,58) (40,45) (24,72) 

Ethiopia n 1 876 1 705 1 580 2 276 
(%) (28,57) (25,96) (24,06) (34,66) 

Kenya n 139 72 93 163 
(%) (52,45) (27,17) (35,09) (61,51) 

Lesotho n 23 19 18 18 
(%) (85,19) (70,37) (66,67) (66,67) 
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Namibia n 14 5 7 18 
(%) (38,89) (13,89) (19,44) (50,00) 

Seychelles n 6 3 3 8 
(%) (54,55) (27,27) (27,27) (72,73) 

Uganda n 2 228 1 557 1 674 2 500 
(%) (37,30) (26,07) (28,03) (41,86) 

(*) including market share for Egypt 
(†) including Flexibility of product provision for Egypt 
 
However, process innovations had a greater impact on improving production 
capacity and flexibility in almost all the countries. Although there are national 
differences in terms of the proportion of innovative firms in the countries that 
reported innovation having an impact, more firms reported a high impact of product 
innovation on firm performance as measured here than process innovation. Eswatini 
stands out in this case as more of its firms reported a high impact of process 
innovation of firm performance as measured here than that of product innovation. 
 
 
3.7.3 To what extent are firms using intellectual property in their business? 
 
The process of innovation may include the use of intellectual assets owned by others 
but is also likely to generate new knowledge, processes and products that can be 
protected using a variety of intellectual property rights. Firms will generally guard 
such intellectual assets, against free use by others, to enable them to recoup their 
investment in innovation support activities such as R&D, new business models and 
applications. In this section, intellectual property is seen as one of the outcomes, 
impacts or by-product of the process of innovation (Table 3.14). 
 
The trademarks were the most sought-after form of intellectual property rights for 
the firms in all the countries whether they were innovative or not, followed by 
industrial designs and copy rights. Patents were sought most by firms in Lesotho 
(19.4%), Angola (14.6%), Kenyan firms (12.0%) and Eswatini (11.4%) and sought 
the least in Cabo Verde (0.2%). Lesotho stands out in terms of copy rights claimed 
(30.6%) - about three times higher than the second country (Eswatini at 10.1%). In 
general, innovative firms sought most of the intellectual property rights reported than 
non-innovative firms (e.g. Kenya). 
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3.8		 What	factors	promote	innovation?

3.8.1		 What	motivates	firms	to	undertake	innovation	activities?

There are several reasons why firms invest their limited resources in innovation. Simply defined as creating value from ideas, profit is 

perhaps the most obvious but not the only reason. Such value may be in meeting legal and regulatory requirements (e.g. improved 

packaging that limits use of chemicals in preserving food), enhanced safety (e.g. of workers in a factory), environmental credential 

(e.g. car emissions and fuel efficiency), compassion (e.g. wheelchairs, automatic cars and touch screens) and health issues (e.g. 

cheaper sanitary pads and mosquito nets for the poor), among many others reasons. It is therefore important to understand what 

drives African firms to invest their resources in innovation. 

Table	3.	15		 Objectives	motivating	Innovations	in	Firms:	number	of	firms	and	their	percentage
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3.8 What factors promote innovation? 
 
3.8.1 What motivates firms to undertake innovation activities? 
 
There are several reasons why firms invest their limited resources in innovation. 
Simply defined as creating value from ideas, profit is perhaps the most obvious but 
not the only reason. Such value may be in meeting legal and regulatory 
requirements (e.g. improved packaging that limits use of chemicals in preserving 
food), enhanced safety (e.g. of workers in a factory), environmental credential (e.g. 
car emissions and fuel efficiency), compassion (e.g. wheelchairs, automatic cars 
and touch screens) and health issues (e.g. cheaper sanitary pads and mosquito 
nets for the poor), among many others reasons. It is therefore important to 
understand what drives African firms to invest their resources in innovation.  
 
 
Table 3. 15 Objectives motivating Innovations in Firms: number of firms and their 
percentage 

Objectives Ethiopia Kenya Lesotho Namibia Seychelles Eswatini Uganda 

Increased range of 
products 

n 2 139 158 23 19 7 32 2 370 
(%) (32,57) (59,62) (85,19) (52,78) (63,64) (35,96) (39,68) 

Replaced outdated 
products 

n 1 992 105 0 13 7 22 1 579 
(%) (30,33) (39,62) (0,00) (36,11) (63,64) (24,72) (26,44) 

Entered new market n 2 157 118 19 16 6 29 1 509 
(%) (32,85) (44,53) (70,37) (44,44) (54,55) (32,58) (25,26) 

Increase market 
share 

n 1 868 128 20 14 4 36 1 784 
(%) (28,45) (48,30) N/A (38,89) (36,36) (40,45) (29,87) 

Improve quality n 2 260 181 23 24 10 22 2 704 
(%) (34,41) (68,30) (74,07) (66,67) (90,91) (24,72) (45,27) 

Improve flexibility n 1 406 134 23 22 7 29 1 882 
(%) (21,41) (50,57) (85,19) (61,11) (63,64) (32,58) (31,51) 

Increase capacity n 1 671 147 21 19 8 29 1 753 
(%) (25,45) (55,47) (85,19) (52,78) (72,73) (32,58) (29,35) 

Reduce production n 1 283 101 21 14 7 22 1 212 
(%) (19,54) (38,11) (77,78) (38,89) (63,64) (24,72) (20,29) 

Improve working 
conditions 

n 1 242 123 16 17 9 21 1 546 
(%) (18,91) (46,42 (77,78) (47,22) (81,82) (23,60) (25,88) 

 
 
As shown in Table 3.15, improving the quality of the product seems to be a major 
target for firms that innovate across all countries except for Eswatini where 

As shown in Table 3.15, improving the quality of the product seems to be a major target for firms that innovate across all countries 

except for Eswatini where increasing the range of products is a major driver. These are closely followed by increased capacity 

and range of goods and entry into new markets. The differences between countries may be related to differences in the industries 

that were sampled (e.g. over half of the firms sampled in Eswatini were from the textile industry). Differences in domestic market 

conditions for example increased market share is important for Ethiopia) and meeting domestic regulations (e.g. improving working 

conditions is important for Seychelles – a high income country. Understanding the factors that encourage innovation at firm level is 

particularly key to designing measures that may spur further innovation in areas of interest such as opening new markets, improving 

working conditions, enhancing environmental sustainability and diversifying the economy.
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3.8.2		 Are	the	qualifications	of	employees	and	revenue	favorable	for	firms	to	engage	in	innovation	activities?

The workforce is one of the main assets that is critical for a firm to develop and implement new or significantly improved products or 

use new processes. In a way, the knowledge base of the firm is strongly related to its workforce experience, education and skills. The 

workforce participates in the sourcing of new ideas from within and outside the firm, and ways to implement the ideas. The innovation 

survey results on the composition of the workforce by headcount and qualifications for innovating and non-innovating firms is stated 

in Table 3.16.

Table	3.	16		 Ratio	of	employees	with	degrees/diploma	per	firm

In general, innovative firms had more employees with higher education qualifications per firm than non-innovative firms, except 

for Ethiopia and Lesotho where the numbers are even. The widest gap in employees per firm with diplomas and degrees between 

innovative and non-innovative firms was observed in Egypt (about five times) followed by Kenya and Uganda (about 3 times) (Table 

3.17). The innovative firms had a higher concentration of highly educated staff per firm. In terms of size, Eswatini had the highest 

number of employees with degrees, or diplomas, followed by Namibia, Kenya and Egypt. 

While one cannot conclude that firms that had more employees with diplomas, or degrees, are more innovative than those with less, 

innovative firms collectively employed more educated workers per firm. The number of workers with diplomas and degrees as a 

proportion of the total employees does not give any clear pattern, except for Ethiopia (Table 3.18).  

Table 3.17 Employees with degrees/diploma per total employees
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increasing the range of products is a major driver. These are closely followed by 
increased capacity and range of goods and entry into new markets. The differences 
between countries may be related to differences in the industries that were sampled 
(e.g. over half of the firms sampled in Eswatini were from the textile industry); 
differences in domestic market conditions (e.g. increased market share is important 
for Ethiopia) and meeting domestic regulations (e.g. improving working conditions 
is important for Seychelles – a high income country). Understanding the factors that 
encourage innovation at firm level is particularly key to designing measures that may 
spur further innovation in areas of interest such as opening new markets, improving 
working conditions, enhancing environmental sustainability and diversifying the 
economy. 
 
 
3.8.2 Are the qualifications of employees and revenue favorable for firms to 
engage in innovation activities? 
 
The workforce is one of the main assets that is critical for a firm to develop and 
implement new or significantly improved products or use new processes. In a way, 
the knowledge base of the firm is strongly related to its workforce experience, 
education and skills. The workforce participates in the sourcing of new ideas from 
within and outside the firm, and ways to implement the ideas. The innovation survey 
results on the composition of the workforce by headcount and qualifications for 
innovating and non-innovating firms with Table 3.16. 
 
Table 3. 16 Ratio of employees with degrees/diploma per firm 

     Egypt Ethiopia Kenya Lesotho Namibia   Eswatini Uganda 
With 
innovation 24.6 0.7 38.9 0.7 41.1 135.2 1.0 
Without 
innovation 4.5 0.7 12.6 0.8 24.1 112.6 0.4 

 
 
Table 3.17: Employees with degrees/diploma per total employees 

 Egypt Ethiopia Kenya Lesotho Namibia Eswatini Uganda 
With 
innovation 4.2 112.1 5.5 26.9 7.6 1.0 56.6 
Without 
innovation 7.1 79.3 4.7 25.6 9.1 0.6 48.8 
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increased capacity and range of goods and entry into new markets. The differences 
between countries may be related to differences in the industries that were sampled 
(e.g. over half of the firms sampled in Eswatini were from the textile industry); 
differences in domestic market conditions (e.g. increased market share is important 
for Ethiopia) and meeting domestic regulations (e.g. improving working conditions 
is important for Seychelles – a high income country). Understanding the factors that 
encourage innovation at firm level is particularly key to designing measures that may 
spur further innovation in areas of interest such as opening new markets, improving 
working conditions, enhancing environmental sustainability and diversifying the 
economy. 
 
 
3.8.2 Are the qualifications of employees and revenue favorable for firms to 
engage in innovation activities? 
 
The workforce is one of the main assets that is critical for a firm to develop and 
implement new or significantly improved products or use new processes. In a way, 
the knowledge base of the firm is strongly related to its workforce experience, 
education and skills. The workforce participates in the sourcing of new ideas from 
within and outside the firm, and ways to implement the ideas. The innovation survey 
results on the composition of the workforce by headcount and qualifications for 
innovating and non-innovating firms with Table 3.16. 
 
Table 3. 16 Ratio of employees with degrees/diploma per firm 

     Egypt Ethiopia Kenya Lesotho Namibia   Eswatini Uganda 
With 
innovation 24.6 0.7 38.9 0.7 41.1 135.2 1.0 
Without 
innovation 4.5 0.7 12.6 0.8 24.1 112.6 0.4 

 
 
Table 3.17: Employees with degrees/diploma per total employees 

 Egypt Ethiopia Kenya Lesotho Namibia Eswatini Uganda 
With 
innovation 4.2 112.1 5.5 26.9 7.6 1.0 56.6 
Without 
innovation 7.1 79.3 4.7 25.6 9.1 0.6 48.8 
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3.8.3		 What	sources	of	information	do	firms	draw	in	order	to	innovate?

The innovation activities of a firm depend in part on the variety and structure of the firm’s links with sources of information, knowledge 

base, technologies, practices and human and financial resources (OECD/Eurostat, 2005: 76). Firms are in different market 

environments and they need to respond to this context, in a way to shape the firm’s innovation performance. Therefore, identifying 

the firm’s sources of information that are important for innovation is key. For a firm, being present within a given location is not enough 

for the firm to absorb and use the information from other actors in the same environment: some form of learning must occur, either 

deliberately or unintended. There are different types of innovations namely product (good or service), process, organizational and 

marketing. Depending on the firm’s strategic orientation it may require different types of information and its use to come up with 

different types of innovation (Ritala et. Al, 2013). Therefore, an innovation may be based on information from several sources selected 

based on the nature of the firm such as high-tech firms which are mostly linked with R&D institutions (Todtling, Lehner and Trippl, 

2006), firm’s innovation ambition (Schmidt, 2010) and complexity of innovation activities among many other factors (Oerlemans, 

Meeus and Boekema, 2001). 

In general, the sources of information may be individuals (internal or external to the firm), teams, research findings, media, 

suppliers, customers, universities and competitors. While the source of information that instigated the innovation is important, it also 

reveals relationships, interactions and linkages between the innovative firms and the sources, and the relevance of the source. In 

which case, sources that are rated as important may be excelling in their quality of work and outreach, especially for the publicly  

funded organizations.  

Table	3.18		 Percentage	Distribution	of	Firms’	Turnover	and	Staff	Qualifications
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In general, innovative firms had more employees with higher education 
qualifications per firm than non-innovative firms, except for Ethiopia and Lesotho 
where the numbers are even. The widest gap in employees per firm with diplomas 
and degrees between innovative and non-innovative firms was observed in Egypt 
(about five times) followed by Kenya and Uganda (about 3 times) (Table 3.17). The 
innovative firms had a higher concentration of highly educated staff per firm. In terms 
of size, Eswatini had the highest number of employees with degrees, or diplomas, 
followed by Namibia, Kenya and Egypt.  
 
While one cannot conclude that firms that had more employees with diplomas, or 
degrees, are more innovative than those with less, innovative firms collectively 
employed more educated workers per firm. The number of workers with diplomas 
and degrees as a proportion of the total employees does not give any clear pattern, 
except for Ethiopia (Table 3.18).   
 

 
Table 3.18 Percentage Distribution of Firms' Turnover and Staff Qualifications 

Country Turnover 
for 

Innovative 
Firms as % 

Total 
Turnover 

Turnover 
for Non-

Innovative 
Firms as % 

Total 
Turnover 

Innovative Firms: Number 
Staff with Degree/Diploma 

Non-Innovative Firms: 
Staff with Degree/Diploma 

Number 
(n)  

Percentage 
(%) 

Number 
(n)  

Percentage 
(%) 

Ethiopia 84.1 15.9 4642  57.6 3419  42.4 
Kenya 96.3 3.7 10298  88.0 1403  12.0 
Lesotho 75.0 25.0 20  74.1 7  25.9 
Namibia 59.5 40.5 1481  65.7 772  34.3 
Eswatini 99.9 0.1 12031  64.0 6757  36.0 
Uganda 97.1 2.9 6144  97.0 190  3.0 

 
 
3.8.3 What sources of information do firms draw in order to innovate? 
 
The innovation activities of a firm depend in part on the variety and structure of the 
firm’s links with sources of information, knowledge base, technologies, practices and 
human and financial resources (OECD/Eurostat, 2005: 76). Firms are in different 
market environments and they need to respond to this context, in a way, to shape 
the firm’s innovation performance. Therefore, identifying the firm’s sources of 
information that are important for innovation is key. For a firm, being present within 
a given location is not enough for the firm to absorb and use the information from 
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Sources of information are important for the innovation processes implemented and managed by business enterprises. For the 10 

countries that submitted data on innovation, data provided by firms reveal that most innovative firms relied on their own internal 

sources of information to innovate (Table 3.19). Findings show that Lesotho (63%), Uganda (45%), Kenya (44%), Angola (41.5%) 

and Eswatini (34.2%) stand out in using sources of information that are internal to the firms as per the indicated percentages. This 

is probably easy because the information is freely accessible and some of it may be part of tacit knowledge among employees. 

Under the external sources of information, a significant number of firms in Lesotho (55.6%) and Seychelles (40%) reported utilizing 

information they get from suppliers of equipment. This is sometimes part of bulk purchasing of equipment for diagnostic laboratories 

or some equivalent setup that comes with training as a procurement package. Firms in Lesotho (69.4%), Seychelles (53.3%) and 

Kenya (35%) find the information that they obtain from their customers important for innovation. It is important to note that Lesotho 

scored highly across all sources of information. This may mean that the firms regard the sources of information equally important 

or may reflect differences in the relationships and interactions (e.g. contract manufacturer may be more open to all sources of 

information to inform the innovation). 

No country surveyed for this indicator had 50% or more of the firms rating consultants, universities or technical colleges, and 

government public research institutions as important sources of information for their innovation. Universities and government public 

research institutions are particularly rated low by firms from all the ten countries. This is an important result for the much talked about 

university-industry linkages and the increased investment in R&D. This is a policy information that shall allow respective governments 

to request universities to provide solutions to various challenges that firms are experiencing in willing to improve existing products, 

process and both organisational and commercialisation methods.  
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It is equally important to know if the source of information that inspired the innovation was domestic, regional or global. The location 

of the source often reveals the trade, investment and industrial relationships between domestic firms and other players. For export-

oriented or countries that wish to encourage exports, sources of information about overseas markets may be key in informing domestic 

firms of new policies and regulatory developments, as well as the changing consumer preferences. The geographical location of the 

sources of information may also be useful to policy makers and business service providers in developing support mechanisms.

3.9		 What	are	the	major	factors	that	hamper	innovation?

The data on factors impeding innovation is presented as sorted frequency distribution of respondents. When a few factors obstructing 

innovation are presented disaggregated by firm size, the results are shown in Figure 3.3. The lack of funds within an enterprise 

is more prominent within the small to medium firms than in large firms. But these results ignore the contribution of firms who felt 

otherwise (only considered the respondents who highly rated the factor). 

When all the 16 factors hampering innovation are presented regardless of the size of the firms; the high costs for innovation, lack

of funds within the enterprise, and the lack of finance from sources outside the enterprises are prominent within the cost category. 

Within the knowledge category, the lack of technology, followed by lack of qualified personnel and lack of information on market are 

most important barriers to innovation. Another important category that stands out is the domination of the market by established 

enterprises, followed by the uncertainty of the demand of product innovations. 

Fig. 3. 3 Proportion of Firms (out of total business sector target population) that Highly Rated the selected  
Barriers to Innovation Disaggregated by Innovative Firm Size for Ethiopia
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The factors hampering innovation were disaggregated by size of firm starting with the small firms that employed 10-49 people. The 

results showed that more than 50% of the small firms identified cost factors as important barriers to innovation. Of importance, were 

the high costs of innovation and lack of funds within enterprises, followed by the lack of finance from sources outside the enterprise. 

This pattern was similar to that observed for all firms. Under the knowledge category, the lack of information on technology was 

preferentially considered the most important barrier to innovation, followed by the equally rated lack of qualified personnel and lack 

of information on the market. The next category, in order of importance, was market factors particularly the dominance of established 

enterprises and to a lesser extent the uncertain demand for innovative goods and services. All these factors typically have more 

influence on the innovation within small enterprises since these firms do not have a strong capital base.

In comparison to the medium sized firms (50-249), the knowledge and market factors were more pronounced as barriers to innovation. 

For example, the high innovation costs are more prominent than the equally rated lack of finance from sources outside the enterprise 

and the lack of funds within the enterprise. In the knowledge factors category, lack of information on technology is more prominent 

than it was in the small firms. The other three factors namely lack of qualified personnel, lack of information about the market, and 

difficulties in finding cooperation partners were rated equally important. In the market category, the issue of markets dominated by 

established enterprises were rated most important barriers to innovation.

The picture on barriers to innovation for large firms is different from that of small and medium firms. Although the cost factors 

remained important for large firms, they are not seen as barriers to the same extent as in small and medium firms. All businesses 

require financing from internal and external sources. It is important to note that less than 50% of large firms identified high innovation 

costs, lack of funds from within the firm and sources of finance from outside as important barriers to innovation. The knowledge 

factors emerged as the most important barriers to innovation for large firms, particularly the lack of qualified personnel. In most cases, 

more firms innovate than do R&D, and that finding is size dependent. The other factors, such as lack of information on technology and 

information on the market, were still important barriers but to a lesser extent when compared small and medium enterprises. Large 

companies are expected to dominate the market and have financial resources to invest in most of the innovation supporting activities 

than the small and medium firms.

In all size ranges, the limitations of science and technology public policies was not identified as a barrier to innovation by most firms. It 

may mean that the existing STI policies are not impeding innovation at firm level or the STI policy measures are not clearly understood 

by firms. May be the STI policies should include coming up with programmes that encourage more experimental development 

research aimed at producing goods and services for the market.
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Annex

Table 3A 1 Disaggregated Data on Innovation Rate, Ongoing and Abandoned Innovation 
Activities by Product and Process Innovations for Ethiopia

Innovation Rates, Ongoing and Abandoned Innovation Activities (n) 
(%) with respect 

to targeted 
business sector 

size 
All Firms 10740 100.00 

Innovative Firms  6381 59.41 
Firms with Ongoing Innovation Activities 2114 19.68 
Firms with Abandoned Innovation Activities 561 5.22 
Firms with ONLY Ongoing Innovation Activities 1738 16.18 
Firms with ONLY Abandoned Innovation Activities 185 1.72 
Firms with BOTH Ongoing and Abandoned Innovation Activities 376 3.50 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 8441 78.59 

Firms with Product Innovations 2545 23.70 
Firms with Ongoing Innovation Activities 1166 10.86 
Firms with Abandoned Innovation Activities 370 3.45 
Firms with ONLY Ongoing Innovation Activities 903 8.41 
Firms with ONLY Abandoned Innovation Activities 107 1.00 
Firms with BOTH Ongoing and Abandoned Innovation Activities 263 2.45 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 1272 11.84 

Firms with Process Innovations 3208 29.87 
Firms with Ongoing Innovation Activities 1432 13.33 
Firms with Abandoned Innovation Activities 387 3.60 
Firms with ONLY Ongoing Innovation Activities 1137 10.59 
Firms with ONLY Abandoned Innovation Activities 92 0.86 
Firms with BOTH Ongoing and Abandoned Innovation Activities 295 2.75 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 1684 15.68 

Firms with ONLY Product Innovations 108 1.01 
Firms with Ongoing Innovation Activities 30 0.28 
Firms with Abandoned Innovation Activities 2 0.02 
Firms with ONLY Ongoing Innovation Activities 30 0.28 
Firms with ONLY Abandoned Innovation Activities 2 0.02 
Firms with BOTH Ongoing and Abandoned Innovation Activities 0 0.00 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 76 0.71 

Firms with ONLY Process Innovations 149 1.39 
Firms with Ongoing Innovation Activities 21 0.20 
Firms with Abandoned Innovation Activities 20 0.19 
Firms with ONLY Ongoing Innovation Activities 9 0.08 
Firms with ONLY Abandoned Innovation Activities 8 0.07 
Firms with BOTH Ongoing and Abandoned Innovation Activities 12 0.11 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 120 1.12 

Firms with BOTH Product and Process Innovations 1824 16.98 
Firms with Ongoing Innovation Activities 968 9.01 
Firms with Abandoned Innovation Activities 287 2.67 
Firms with ONLY Ongoing Innovation Activities 751 6.99 
Firms with ONLY Abandoned Innovation Activities 70 0.65 
Firms with BOTH Ongoing and Abandoned Innovation Activities 217 2.02 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 786 7.32 

Non-Innovative Firms 4359 40.59 
Firms with Ongoing Innovation Activities 170 1.58 
Firms with Abandoned Innovation Activities 19 0.18 
Firms with ONLY Ongoing Innovation Activities 167 1.55 
Firms with ONLY Abandoned Innovation Activities 16 0.15 
Firms with BOTH Ongoing and Abandoned Innovation Activities 3 0.03 
Firms with NEITHER Ongoing nor Abandoned Innovation Activities 4173 38.85 
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Table 3A 2  Innovation Rate for Firms in the Agriculture, Manufacturing and Construction Sectors (Eswatini)
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Table 3A 2 Innovation Rate for Firms in the Agriculture, Manufacturing and Construction 
Sectors (Eswatini)

Industry Sector 
Number 
of Firms 

Innovative 
Firms 

Firms with Ongoing 
and Abandoned 

Innovation Activities 
n n % n % 

Agriculture 11 5 45.5 2 18.2 
1Crop and animal production 8 3 37.5 1 12.5 
Forestry and logging 3 2 66.7 1 33.3 

Manufacturing 23 18 78.3 7 30.4 
Manufacture of food products 5 4 80.0 1 20.0 
Manufacture of beverages 1 1 100.0 0 0.0 
Manufacture of textiles 2 2 100.0 2 100.0 
Manufacture of paper and paper products 1 1 100.0 1 100.0 
Manufacture of coke and refined petroleum products 1 1 100.0 1 100.0 
Manufacture of rubber and plastics products 1 1 100.0 0 0.0 
Manufacture of other non-metallic mineral products 1 1 100.0 1 100.0 
Manufacture of furniture 2 2 100.0 1 50.0 
2Other manufacturing 5 3 60.0 0 0.0 
Repair and installation of machinery and equipment 4 2 50.0 0 0.0 

Construction 13 5 38.5 0 0.0 
Construction of buildings 9 3 33.3 0 0.0 
Specialized construction activities 4 2 50.0 0 0.0 

Service 102 61 59.8 2 2.0 
Electricity, gas, steam and air conditioning supply 5 3 60.0 0 0.0 
Water collection, treatment and supply 1 1 100.0 0 0.0 
Sewerage 1 1 100.0 0 0.0 
Remediation activities and other waste management services 1 1 100.0 0 0.0 
3Wholesale and retail trade and repair of motor vehicles  3 2 66.7 0 0.0 
Wholesale trade, except of motor vehicles and motorcycles 3 2 66.7 0 0.0 
Retail trade, except of motor vehicles and motorcycles 4 4 100.0 0 0.0 
Warehousing and support activities for transportation 3 3 100.0 0 0.0 
Accommodation 8 6 75.0 0 0.0 
Food and beverage service activities 2 2 100.0 0 0.0 
Programming and broadcasting activities 6 3 50.0 0 0.0 
Telecommunications 5 3 60.0 0 0.0 
Computer programming, consultancy activities 5 2 40.0 0 0.0 
4Information service activities 4 2 50.0 0 0.0 
5Financial service activities 8 1 12.5 0 0.0 
6Insurance, reinsurance and pension funding 2 1 50.0 0 0.0 
Activities auxiliary to financial and insurance services 4 1 25.0 0 0.0 
Real estate activities 3 1 33.3 0 0.0 
Legal and accounting activities 5 2 40.0 0 0.0 
Activities of head offices and management of consultancy 

activities 1 1 100.0 0 0.0 
Architectural and engineering activities, technical testing & 

analysis 1 1 100.0 0 0.0 
Other professional, scientific & technical activities 4 3 75.0 0 0.0 
Veterinary activities 1 1 100.0 0 0.0 
Travel agency, tour operator, reservations and related activities 3 2 66.7 1 33.3 
Security and investigation activities 2 1 50.0 0 0.0 
Human health activities 2 2 100.0 0 0.0 
Creative, arts and entertainment activities 5 4 80.0 0 0.0 
Activities of membership organizations 1 1 100.0 1 100.0 
Repair of computers and personal and household goods 3 2 66.7 0 0.0 
Other personal service activities 4 1 25.0 0 0.0 
Activities of households as employers of domestic personnel 2 1 50.0 0 0.0 
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Table 3A 3  Innovation Rate by industry sector (Mining, Manufacturing & Construction) in Ethiopia
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Table 3A 3 Innovation Rate by industry sector (Mining, Manufacturing & Construction) in 
Ethiopia

Innovation Rate by Industry Sector for Ethiopia 

Industry Sector 
Number of 
Firms (n) 

Innovative 
Firms 

Firms with 
Ongoing 
Innovation 
Activities 

Firms with 
Abandoned 
Innovation 
Activities 

n % n % n % 
Mining 118 61 51.7 27 22.9 9 7.6 

Mining of coal and lignite; extraction of peat 45 27 60.0 18 40.0 9 20.0 
Other mining and quarrying 73 34 46.6 9 12.3 0 0.0 

Manufacturing 5438 3680 67.7 1444 26.6 520 9.6 
Manufacture of food products and beverages 565 332 58.8 92 16.3 24 4.2 
Manufacture of textiles  183 145 79.2 32 17.5 17 9.3 
Manufacture of wearing apparel; dressing and dyeing of fur 101 61 60.4 30 29.7 29 28.7 
1Tanning and dressing of leather; manufacture of luggage 330 239 72.4 199 60.3 69 20.9 
2Manufacture of wood and of products of wood and cork 991 889 89.7 326 32.9 78 7.9 
Manufacture of paper and paper products  10 10 100.0 2 20.0 0 0.0 
Publishing, printing and reproduction of recorded media  247 176 71.3 47 19.0 25 10.1 
3Manufacture of coke, refined petroleum products 1 0 0.0 0 0.0 0 0.0 
Manufacture of chemicals and chemical products  133 113 85.0 57 42.9 18 13.5 
Manufacture of rubber and plastics products  192 114 59.4 46 24.0 12 6.3 
Manufacture of other non-metallic mineral products  607 312 51.4 92 15.2 44 7.2 
Manufacture of basic metals  198 156 78.8 76 38.4 54 27.3 
4Manufacture of fabricated metal products 153 117 76.5 78 51.0 8 5.2 
Manufacture of machinery and equipment n.e.c.  290 150 51.7 64 22.1 0 0.0 

Manufacture of motor vehicles, trailers and semi-trailers 2 2 100.0 2 100.0 2 
100.

0 
Manufacture of furniture; manufacturing n.e.c.  1429 864 60.5 301 21.1 134 9.4 

Recycling 6 0 0.0 0 0.0 6 
100.

0 
Construction 1866 955 51.2 250 13.4 16 0.9 
Service 3318 1685 50.8 393 11.8 16 0.5 

Collection, purification and distribution of water  6 6 100.0 0 0.0 0 0.0 
5Sale, maintenance and repair of motor vehicles 416 104 25.0 0 0.0 0 0.0 
6Wholesale trade and commission trade  209 209 100.0 0 0.0 0 0.0 
6Retail trade; repair of personal and household goods 605 0 0.0 0 0.0 0 0.0 
Hotels and restaurants  983 643 65.4 213 21.7 7 0.7 
Land transport; transport via pipelines  1 1 100.0 0 0.0 0 0.0 
7Supporting and auxiliary transport activities 114 0 0.0 0 0.0 0 0.0 
Post and telecommunications  4 2 50.0 1 25.0 1 25.0 
8Financial intermediation 32 30 93.8 20 62.5 6 18.8 
9Insurance and pension funding 25 5 20.0 4 16.0 0 0.0 
Activities auxiliary to financial intermediation  34 1 2.9 0 0.0 0 0.0 
Real estate activities  1 0 0.0 0 0.0 0 0.0 
Computer and related activities  148 148 100.0 148 100.0 0 0.0 
10Other business activities  28 12 42.9 6 21.4 2 7.1 
Public administration and defence; compulsory social 

security 1 1 100.0 1 100.0 0 0.0 
Health and social work  11 11 100.0 0 0.0 0 0.0 
11Sewage and refuse disposal, sanitation  33 0 0.0 0 0.0 0 0.0 
Activities of membership organizations n.e.c.  28 0 0.0 0 0.0 0 0.0 
Other service activities  295 168 56.9 0 0.0 0 0.0 
12Undifferentiated service-producing activities 344 344 100.0 0 0.0 0 0.0 

1This includes manufacture of handbags, saddlery, harness and footwear 
2Also include manufacture of articles of straw and plaiting materials but excludes 
furniture 
3This includes nuclear fuel 
4This excludes machinery and equipment 
5This includes sales of motorcycles and retail sale of automotive fuel 
6This excludes sale of motor vehicles and motorcycles 

7This includes activities of travel agencies 
8This excludes insurance and pension funding 
9This excludes compulsory social security 
10This includes legal, architectural, advertising etc., 
services 
11This includes other similar sanitation activities 
12These are activities of private households for own 
use 
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Table 3A 4  Innovation Rate by Industry Sector for Uganda
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Table 3A 4 Innovation Rate by Industry Sector for Uganda

Industry Sector 
Number 
of Firms 

Innovative 
Firms 

Firms with Ongoing 
and Abandoned 

Innovation Activities 
n n % n % 

Mining 53 53 100.0 18 34.0 
Mining of metal ores 18 18 100.0 18 100.0 
Other mining and quarrying 35 35 100.0 0 0.0 

Manufacturing 1285 1218 94.8 997 77.6 
Manufacture of food products 556 508 91.4 441 79.3 
Manufacture of beverages  57 57 100.0 38 66.7 
Manufacture of wearing apparel  19 9 47.4 10 52.6 
1Manufacture of wood and of products of wood and cork 38 29 76.3 29 76.3 
Manufacture of paper and paper products 28 28 100.0 28 100.0 
Printing and reproduction of recorded media  77 77 100.0 77 100.0 
Manufacture of chemicals and chemical products  38 38 100.0 19 50.0 
2Manufacture of pharmaceuticals  29 29 100.0 29 100.0 
Manufacture of other non-metallic mineral products 29 29 100.0 19 65.5 
Manufacture of basic metals 67 67 100.0 38 56.7 
3Manufacture of fabricated metal products 144 144 100.0 125 86.8 
Manufacture of machinery and equipment 10 10 100.0 0 0.0 
Manufacture of other transport equipment  10 10 100.0 0 0.0 
Manufacture of furniture  144 144 100.0 125 86.8 
Other manufacturing 29 29 100.0 19 65.5 
Repair and installation of machinery and equipment 10 10 100.0 0 0.0 

Construction 411 411 100.0 260 63.3 
Construction of buildings 151 151 100.0 87 57.6 
Civil engineering 173 173 100.0 130 75.1 
Specialized construction activities 87 87 100.0 43 49.4 

Service 4726 4291 90.8 2705 57.2 
Electricity, gas, steam and air conditioning supply 25 25 100.0 25 100.0 
4Wholesale and retail trade and repair of motor vehicles 731 646 88.4 488 66.8 
Wholesale trade, except of motor vehicles and motorcycles 1220 1061 87.0 500 41.0 
Retail trade, except of motor vehicles and motorcycles 439 426 97.0 182 41.5 
Land transport and transport via pipelines 99 99 100.0 74 74.7 

Warehousing and support activities for transportation 209 197 94.3 123 58.9 
Accommodation 649 576 88.8 392 60.4 
Food and beverage service activities 355 343 96.6 245 69.0 
Publishing activities 14 14 100.0 0 0.0 
Telecommunications 41 41 100.0 27 65.9 
Computer programming, consultancy and related activities 27 27 100.0 27 100.0 
Financial service activities, except insurance and pension 
 funding 624 579 92.8 501 80.3 
Real estate activities 182 146 80.2 36 19.8 
Legal and accounting activities 17 17 100.0 6 35.3 
Activities of head offices; Management consultancy 
 activities 22 22 100.0 17 77.3 

5Architectural and engineering activities 22 22 100.0 22 100.0 
Scientific research and development 11 11 100.0 6 54.5 
Advertising and marketing research 17 17 100.0 17 100.0 
Other professional, scientific and technical activities 22 22 100.0 17 77.3 

1 This excludes furniture; manufacture of articles of straw and plaiting materials | 2This includes medicinal chemical and 
botanical products | 3This excludes manufacture of machinery and equipment | 4 This includes wholesale and retail of 
motorcycles | 5This includes technical testing and analysis excludes machinery and equipment
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Table 3A 5 Total of Innovation-active firms performing R&D or not performing R&D

Country 

Innovation-active firms (1) 
Firms with No 
innovation 
activities (2) 

Total firms 
(3= 1+ 2) 

B1: Innovative 
firms or 
innovators 

B2: Firms with 
ongoing and/or 
abandoned 
activities ONLY 

A: Non-
innovation-active 
firms  

(1)+(2)+(3) = 
(B1+B2+A) = 
(C) 

R&D 
performed 

Number of 
Firms Number of Firms Number of Firms 

R&D not 
performed 

Number of 
Firms           Number of Firms * No data required

Total firms Number of 
Firms Number of Firms Number of Firms Number of 

Firms 
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15A standard size classification of firms is micro (1-9 employees), small (10-49 employees) and medium (50-99 employees). See KNBS (2016). One of the reasons why 
countries could not be ranked by innovation performance was that the survey employment cut off for the sample ranged from 2 to 20, for countries that used employment 
to determine their sample. Most used a cut off of 10 employees which meant that they could analyse innovation in small and medium firms, but not micro firms. See 
NPCA (2014).

CHAPTER 4: NEW MEASUREMENT IN THE HORIZONS

4.1  Introduction

A number of African countries are taking part in building the human and institutional capacities needed to produce internationally 

comparable indicators and conducting surveys of research and innovation at national levels to measure their innovation activities 

through ASTII (AU-NEPAD, 2010).  In all three phases of the ASTII Project, innovation was measured in the business sector only.  

This aligned with policy interest in the creation of jobs and economic growth and the survey questionnaire used was adapted from the 

one used in South Africa which in turn, was modelled on the EU Community Innovation Survey.  

While methodological differences ruled out country comparisons, there were common features identified in participating African 

countries, as innovation was pervasive, even in smaller firms, and more firms looked more innovated than did R&D. Both findings 

raised policy questions. How was innovation in smaller15 firms to be promoted and what policy interventions were appropriate for firms 

that did not perform R&D?

In future surveys of innovation in the business sector, the challenge is to bring greater uniformity to the survey methodology. This will 

allow closer comparisons among countries in Africa and with the rest of the world. Another question to be addressed is whether the 

employment cut-off should be standardized at 10 employees, or a lower number. There are other questions which can be found in 

the African Innovation Outlook.

A major characteristic of most African economies is that their Gross Domestic Product is dominated by the public sector with a relatively 

weak business sector. This has given rise to interest in the public sector innovation. Another area of interest is the Household sector 

which can have business activities which may be in the formal or informal economy and which can include innovation (Charmes et 

al., 2016).

4.2 Measuring Innovation in all Sectors of the Economy

While there have been international standard definitions of innovation in the business sector for statistical purposes since 1992  

and the first Oslo Manual (OECD 1992), these definitions have evolved through three revisions of the Manual (OECD/Eurostat, 1997; 

2005, 2018).  As a result, there are now comparable international definitions of innovation in the public and household sectors. 

There is a substantial body of empirical work on innovation in both sectors reviewed Gault (Gault, 2013, 2015). The public sector is 

discussed in Arundel et al. (2016), Arundel and Huber (2013) and Bloch (2013), while the household sector is examined by de Jong 

(2016a, 2016b) and de Jong and von Hippel (2013). For statistical purposes definitions of innovation in the business sector are used 

as defined in the 1980s before they were codified in the first Oslo Manual (OECD, 1992). To bring some coherence to the subject of 

definitions of innovation that are applicable in all economic sectors of the SNA, there have been proposals made by authors (Gault 

2015, 2016) to encourage debate, leading to manuals for innovation in sectors not covered by the Oslo Manual.
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A key difference between the concept of innovation in the business sector and in other sectors is the place of the market. For a product 

to be an innovation in the business sector, it must be “introduced on the market” (OECD/Eurostat 2005, para. 150). As the market and 

selling at ‘economically significant prices’ are not characteristics of innovation in sectors other than the business sector the suggestion 

has been made that “introduced on the market” be replaced by and “made available to potential users” (Gault 2012). In the business 

sector, the means of making a product available to potential users is the market in most cases so there would be little change to 

current practice. The only difference would apply to firms that made products available at lower than economically significant prices, 

such as Linux products, email addresses, or cloud storage.  These issues could be resolved. For other sectors, “made available to 

potential users” makes it possible to infer the activity of innovation from survey questions about the behavior of the institutions.

As definitions for measurement purposes are statistical issues, the economic sectors are taken directly from the System of National 

Accounts Manual, 2008 (EC et al. 2009) with a minor difference in terminology. The Business sector, the term of choice in this 

chapter, represents the SNA Non-financial corporations’ sector and the financial corporations’ sector. The Public sector is the General 

government sector and public corporations (EC et al., 2009: para 22.41). The point has already been made that the Frascati Manual 

includes a Higher education sector for reasons of policy relevance and past practice. These are not issues in the measurement of 

innovation.

A generalized definition of innovation in SNA sectors has been introduced in the fourth edition of the Oslo manual (OECD/Eurostat, 

2018: 20-21) and could be applied for the measurement of innovation in the public sector and the household sector in Africa. That 

would be a task for any group with a mandate to share knowledge of measuring innovation in Africa.

4.3  Innovation in the informal economy

The preceding section made it clear that innovation can occur in any economic sector but most of the statistical measurement deals 

with institutions in the formal economy. In developed economies, the argument is that most of the economic activity takes place in 

the formal economy, but this argument does not apply to most countries in Africa where there are firms and households, including 

individuals, trading in the informal economy. These activities, including innovation, are sources of job creation and are areas where 

policy intervention could make a difference (African Development Bank, 2013).

Kramer-Mbula and Wunsch-Vincent (2016) have reviewed the informal economy in developing nations, including the role of innovation, 

and their book provides case studies with examples of innovation. Of relevance here is the description of the informal economy and 

the history of its definition provided by Charmes (2016) and the discussion of the measurement of innovation in the informal economy 

in Charmes et al. (2016) where combinations of household surveys and business surveys are discussed as a means of measuring 

the activity of innovation in the informal economy.

A recent example of measuring innovation in the informal economy using a household and a business survey is provided by the 

Kenya Micro, Small and Medium Enterprise (MSME) Survey (KNBS 2016)16. The survey covers the micro, small and medium sectors 

of Kenyan establishments (MSME sectors). Micro firms are those establishments17 that have 1-9 employees; small firms, with 10-49 

employees; and medium firms, with 50-99 employees. 

The Kenyan survey reveals many interesting characteristics of the informal sector in Kenya which for the purposes of the survey, is 

considered to be all micro businesses (whether licensed or not). This can be regarded as an upper bound on the size of the informal 

16https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/647/study-description
17The survey uses firms, establishments, businesses and enterprises interchangeably. 

144



AFRICAN INNOVATION OUTLOOK III

sector as there will be some micro firms that operate in the formal sector.  First there are some basic characteristics of the informal 

sector in Kenya (see also Box 4.1).

This comprehensive survey of MSMEs in Kenya is actually two surveys, one covering the small and medium firms (10-99 employees), 

based on a household-based master sampling drawn for the business register, and the other covering micro firms based on samples 

drawn from the 2009 Kenya Population and Housing Census. The small and medium firm survey is based on a sample of 50,043 

licensed establishments, while the micro firm survey is based on a sample of 14,400 households to cover unlicensed establishments. 

The response rates were high, with the following percentages: 92.6% and 91.7% for small and medium firms respectively.

According to the survey, in 2015, Kenyan MSMEs employed an estimated 3,465,100 persons in licensed micro establishments 

(less than 10 employees) plus 8,617,800 unlicensed micro establishments, amounting to 12,082,900 people. The Kenyan labour 

force in the same year was estimated as 17.5 million people. The informal sector (micro firms) thus accounts for about 69% of total 

employment in the country. This is very much in line with an estimate that “informal employment accounts for 72% of non-agricultural 

employment in sub-Saharan Africa, and for 78% when South Africa is excluded” (Kraemer-Mbula and Watu Wamae, 2010 ). 

Innovation in the informal economy in Kenya

The Kenya Survey has questions about innovation (KNBS, 2016: 157), including the micro sector which is a proxy for the informal 

sector. The questions are as follows:

a. During the period 2013 to 2015, did you introduce new, or significantly improved, goods or services? Yes/No;

b. During the period 2013 to 2015, did you introduce new, or significantly improved, methods of manufacturing

or producing goods or services?

c. During the period 2013 to 2015, did you implement a new marketing method involving significant changes in realms

such as product design or packaging, product placement, promotion, or pricing?

d. Please estimate the total turnover of goods and services which innovations introduced in 2013 (Kenya shillings).

The results are shown in Tables 4.3, 4.4 and 4.5 (Box 4.2).  The sample data results in Table 4.3 show that an activity of innovation 

is highest in medium sized firms, followed by small and micro firms. Furthermore, the data reveal that product innovation is quite 

frequent in the MSME sector, irrespective of size, followed by considerably less innovation activities when it comes to process and 

marketing. 

With respect to the informal economy, the micro firms, the findings show that about 10% of micro firms innovate, compared to about 

20% for the small firms, and 26% for the medium firms. However, if these data are adjusted for by a number of establishments in each 

size group, the result is that an overwhelming number of innovation activities in the MSME sector occur in the informal sector (Tables 

4.4 and 4.5). The survey outcome shows that over 82% of all types of innovation in the MSME sector occur in the informal sector, a 

finding with implications for innovation policies in Kenya. 

18The informal economy is thus of great significance in Sub-Saharan Africa. Other estimates report figures as high as 93% in Benin and 83% in Zambia. It is estimated 
that the contribution of the informal economy to GDP is over 42% in the case of Sub-Saharan Africa (Kraemer-Mbula and Watu Wamae 2010).
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Box 4. 1 Kenya 2016 MSME Survey: Basic Characteristics

The Kenyan Survey is based on two sizeable samples: one amounting to 50,043 for the 
licensed establishments, and the other amounting to 14,400 households to cover the 
unlicensed establishments. The response rates were high.  

The size of the informal sector in terms of establishments: 
According to the MSME Survey, there were 7.41 million Micro, Small and Medium firms in 
Kenya (2015), of which 1.56 million (21.1%) were licensed, and 5.85 million (78.9%) were 
unlicensed. For purposes of the Survey, the micro sector (with both licensed and unlicensed 
establishments) is used as a proxy for the informal economy. The Survey covers all ISIC 
sectors of the economy. It is estimated that the licensed MSME firms make up about 99% of 
all licensed firms in Kenya in 2016. The majority (65.9%) of the licensed MSMEs are in the 
service sector (defined as wholesale and retail trade, vehicle reparation, and accommodation 
& food). Of the unlicensed firms, the equivalent share is 72%. It should be stressed that 
“licensed” is not the same as “registered”. Thus only 21.8% of the licensed micro establishment 
were also registered.  

Tab. 4. 1 The MSME sector in terms of number of establishments by size (000) 

Size Total % Licensed % Unlicensed % 
Micro 7,288.4 98.3 1,438.1 92.2 5,850.3 100.0 
Small 110.9 1.5 110.9 7.1 - - 
Medium 11.5 0.2 11.5 0.7 - - 
Total 7,410.8 100.0 1,560.5 100.0 5,850.3 100.0 

Source: KNBS 2016: Based on Tables 4.2 and 4.5 of the Kenyan Survey – Basic report 

These figures give an idea of the importance of the informal sector in Kenya. In terms of 
employment (Table 4.2 below), it is estimated that the informal sector (12.08 million) 
accounts for over three thirds (68.4%) of the total labour force (17.52 million).  

Tab. 4. 2 The MSME sector in terms of employment by size of establishments (000) 

Size Total % Licensed % Unlicensed % 
Micro 12,082.9 81.1 3,465.1 55.2 8,617.8 100.0 
Small 2,027.8 13.6 2,027.8 32.3 - - 
Medium 787.6 5.3 787.6 12.5 - - 
Total 14,898.3 100.0 6,280.5 100.0 8,617.8 100.0 

Source: KNBS 2016: Based on Table 5.1 of the Kenya survey – Basic report 
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Box 4. 2 Kenya 2016 MSME Survey: Innovation Active Establishments

Tab. 4. 3 Licensed Establishments that are Innovation-Active by Size Group (%) 

Size Product Process Marketing 
Micro 10.0 3.9 5.7 
Small 19.9 10.1 13.3 
Medium 26.3 10.4 19.1 
Total 10.8 4.4 6.3 

Source: KNBS 2016: Calculated from Table 6.10 of the Kenyan Survey – Basic report 

Table 4.3 shows that, taken without distinction from all licensed-establishments, only 10.8 
were innovative-active with product innovations, 4.4% with process and 6.3 with marketing 
innovations. Among those which were Micro, only 10.0% implemented product innovations. 
Therefore, there is no need to make a simple calculation for each column as each line from 
Micro to Total has its own interpretation.   

The sample data results in Table 4.1 show- not surprisingly – that innovation activity is the 
highest medium sized firms, followed by small and micro firms. However, if these data are 
adjusted by the total estimated number of establishments in each size group, the result is that 
an overwhelming of innovation activities occur in the informal sector (Tables 4.2 and 4.3). 

Tab. 4. 4 Total Number of Innovation-Active Licensed Establishments by Size Group (000) 

Size Total Product Process Marketing 
Micro 1,438.1 144.1 56.8 81.7 
Small 110.9 22.1 11.2 14.7 
Medium 11.5 2.9 1.2 2.2 
Total 1,560.5 169.1 69.2 98.6 

Source: KNBS 2016: Calculated from table 6.10 of the Kenyan Survey – Basic Report and 
Table 4.3 above 

Tab. 4. 5 Innovation-Active Licensed Establishments by Size Group (%) 

Size Product Process Marketing 
Micro 85.2 82.1 82.9 
Small 13.1 16.2 14.9 
Medium 1.7 1.7 2.2 
Total 100.0 100.0 100.0 

Source: KNBS 2016: Table 4.3 above 

Almost 85% of all product innovations are done in the micro sector; so are 82% of all process 
innovations; and 83% of all marketing innovations.  
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4.4  Social Innovation   

In contrast to household and public sector innovation, social innovation is not restricted to one sector. It can occur in many sectors, 

viz: the non-profit sector, the public sector, the informal economy, and even the business sector, even if social innovation is, as a 

rule, linked to non-profits and carried out by social entrepreneurs, or in social enterprises. Interest in social innovations and social 

entrepreneurship has increased during the last decade, and after the economic and financial crisis that began in 2008. One reason of 

concern in the civil society is that there are increasing problems that are not solved, nor attended to, by either the public, or the private 

sector. The last decade has seen increasing income gaps in both the developed and the developing worlds. Social innovations could 

be part of the solution to many problems facing people today, not least in the developing world (Brundenius 2016). 

Social innovation as a concept emerged in the 1960s, used by management theorists such as Peter Drucker and Michael Young, the 

latter was father of social entrepreneurship and later on the founder of the Open University.  Social innovation was originally a concept 

used to distinguish such innovations from innovations in general, meaning technological solutions to resolve economic problems, 

or technological innovations. Another distinction is that a social innovation does not necessarily have to be implemented by being 

introduced in a market, as specified by the Oslo Manual (OECD/Eurostat 2005) as it was discussed earlier.

There	are	many	definitions	of	social	innovation	(Mouaert	et	al.	2013).	Some	examples	are	as	follows:

• “A social innovation is a novel solution to a social problem that is more effective, efficient, sustainable, or just than

present solutions, and for which the value created accrues primarily to society as a whole rather than private

individuals” (Stanford Centre for Social Innovation).

• “Social innovations are new ideas (products, services and models) that simultaneously meet social needs (more

effectively than alternatives) and create new social relationships or collaborations” (Murray et al. 2010).

• “Social innovation is an innovation that is explicitly used for the social and public good. It is an innovation inspired by

the desire to meet social needs that can be neglected by forms of private market provision and which have often

been poorly served or unresolved by services organized by the state” (NESTA quoted in Murray et al. 2010).

OECD’s LEED Program states that “social innovation seeks new answers to social problems by (a) identifying and delivering new 

services to improve the quality of life of individuals and communities; (b) identifying and implementing new labor market integration 

processes; (c) new competencies, new jobs, and new forms of participation, as diverse elements that each one contributes to 

improving the position of individuals in the workforce” (OECD, 2007)

Social innovation also differentiates itself from business innovations that are as a rule driven and diffused by profit maximization. 

Social innovation is however, not a sector. It is a restricted innovation since it must be related to social needs. The performer is, as 

a rule, a social entrepreneur or a social enterprise. Social innovation can occur and be applied in all sectors: the public sector, the 

household sector, the nonprofit sector, and the informal sector. It can also occur in the traditional business sector, as a division, or 

affiliate, of a large – usually a multinational - company. 

Mulgan et al, (2007) noted that “no country has a serious strategy for social innovation comparable to strategies for innovation in 

business and technology”. But, since then, there has been a tendency for a growing commitment by governments and international 

organizations as to the role of social innovation and the importance of involving civil society in this work.  In August 2009, for example, 

President Obama created a White House Office of Social Innovation and Civic Participation19. 

19http://www.npr.org/templates/story/story.php?storyId=104648050
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In March 2011, José Manuel Barroso stated that “social innovation is about meeting unmet social needs and improving social 

outcomes”, and social innovation is tapping creativity “to find new ways of meeting pressing needs, which are not adequately met by 

the market, or the public sector, and are directed to vulnerable groups in society” (Barroso 2011, quoted in Godin 2012).  Barroso was 

at the time the EU Commission President and was launching the Social Innovation Europe Initiative.

The Nordic Council of Ministers (NCM) appointed a working group in 2013 to “survey initiatives that support social entrepreneurship 

and social innovation” (NCM 2015). The report sees social innovation closely connected with the social entrepreneur. Social 

entrepreneurship is characterized by the following characteristics: (1) targeted at a social objective where there is an unmet welfare 

need; (2) contributes as innovative solutions to these challenges; (3) driven by the social results, but also by a business model 

that can make the enterprise viable and sustainable.  Another important aspect is the “involvement of the target group for the 

social entrepreneurial work, the employees and other key stakeholders (and) cooperation across disciplines and business models”  

(NCM 2015). 

Social Innovation and Community Surveys in Sub-Saharan Africa

In post-apartheid South Africa, for example, the importance of social innovation was already recognized in the 1996 White paper on 

Science and Technology. However, despite the good intention, the concept of social innovation has not been actively implemented nor 

has it been much diffused in South Africa. Lately the Human Sciences Research Council (HSRC) has initiated a series of research 

projects and surveys oriented towards the assessment of the impact of rural and community innovation activities (Hart et al. 2012).

One challenge is that there is not much awareness of the concept of social innovation. Only 22% of the respondent rural enterprises 

are aware of the idea of social innovation. The awareness was highest (37%) among the public enterprises. Among private and 

nonprofit enterprises, only 22% were aware of social innovation. These figures may seem disappointing and reinforce the impression 

that social innovation has not been actively promoted in rural areas since its initial inclusion into South African innovation policy.  

However, on the positive side, it is perhaps not so important that respondents are familiar with the concept, and more important that 

they actually carry on innovation activities oriented towards ‘social and human welfare’ – as seems to be the case in the rural areas. 

The survey was carried out in four rural low-income communities (district municipalities) in South Africa (Jacobs et al. 2014). Of the 

473 rural enterprises interviewed, 43% reported that they were active in innovation directed at improving social and human welfare, 

while 57% of the interviewed answered that they innovated foremost for commercial purposes. 

African universities are also becoming increasingly engaged with innovation in marginalized communities. Examples are listed 

in Kruss & Gastrow (2015), Kruss (2016) for South Africa, and Diyamett & Thomas (2016), for universities and social innovation  

in Tanzania.
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4.5  Innovation and Policy: Restricted Innovation

The chapter has discussed the measurement of innovation in all SNA sectors as part of an agenda for future work, and it has 

introduced the measurement of innovation, at least in the business sector, the household sector, the informal economy.  It further 

discussed the importance of understanding the concept of social innovation broadly and the economic and social implications for 

policy intervention. 

The measurement so far discussed shows that in the business sector, a firm could have a product, process, organizational, or 

marketing innovation. However, governments and policy makers are interested in policy questions such as the extent to which 

innovation is sustainable, inclusive, green, or promotes (or impedes) equity. There are also questions of whether innovation generates 

jobs and economic growth while retaining the characteristics just mentioned (Gault 2008). Answering these questions adds to the 

measurement challenge, but the results increase the value addition to the policy relevance of the activity.

These policy relevant topics can be declared as intentions by survey respondents, but the measurement question is to what extent 

were the intentions realized. A product innovation needs only be introduced on the market. It needs not make money. That is a 

separate question and it is answered in some surveys which ask about the percentage of turnover in the last three years that can 

be attributed to new ways of significantly improving products introduced on the market. Questions can also be put about change in 

operating costs due to a new, or significantly improved, process or organizational change, providing an efficiency measure as an 

outcome. 

The creation of value, if value can be defined, greater inclusiveness, or reduced income inequality, can only be confirmed after the 

innovation has been analyzed from answers provided by participants to survey questions. This requires additional surveys which could 

be business or social surveys. For those surveys to happen, government policy makers must be willing to invest in measurement to 

monitor and evaluate their policies in order to learn from what has been done. This is discussed in STISA 2024 (AUC 2014) and in 

AOSTI (2013).

4.6  Sharing Knowledge: Governance and Platform

Over the last decade, experts from countries involved in the three phases of ASTII project have participated in training sessions on 

survey methods and analysis, as well as the use of standards that govern the measuring and interpretation of data on R&D and 

on innovation. Experts have met to present their data and reviewed data quality before the production of the African Innovation 

Outlook reports. In the course of these meetings, knowledge has been shared and a community has grown that has the capacity to 

help other countries to conduct surveys, interpret and analyze data, produce country reports, and contribute towards a Pan-African 

publication like the African Innovation Outlook.

The question is the extent of this knowledge sharing, and its contribution to policy. This is an important question as the ASTII 

Project completes its first decade and when governments are considering how to align their S&T and their innovation policies and 

measurement activities with STISA 2024.  There are possibilities for consideration.

Within the Africa Union, the then African Ministerial Conference on Science and Technology (AMCOST), and Conference of Ministers 

of Education of the African Union (COMEDAF), have been merged and replaced by the Specialised Technical Committee on 
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Education, Science and Technology (STC-EST) who support the implementation of both STISA, 2024 and CESA16-25. Ministers 

from AU member States involved in STC-EST are under the coordination of the Committee of Ten Heads of State and Government 

Champions of Education, Science and Technology (C10). The C10 came into being by the Assembly  Decision of June 2015 to allow 

human resources development, and science and technoiogy to remain the primary instruments and tools of  enhancing Africa’s long 

term effective implementation of Agenda 2063. 

The Ministerial Committee (STC-EST) oversees the work of experts who handle data and statistics for Education and Training and  

Science and Technology under the Specialised Technical Group on Education, Science and Technology Statistics (STG-EST) which 

aligns indicators not only  with exisiting continental strategies but also with regard to the African Charter on Statistics20 and the 

Strategy for the Strategy for the Harminisation of Statistics in Africa (ShaSA)21.

The importance of monitoring and evaluation aligns with the African Charter on Statistics and SHaSA (AUC, 2012; African Union 

Commission et al., 2010) as the Charter encourages African policy makers to use statistics as a base for policy formulation, monitoring, 

evaluation, and decision making’ (AUC 2012:41).

Since STG-EST provides a forum for the sharing of knowledge on statistical measurement and the interpretation and analysis of the 

resulting data, its mandate is similar to the OECD counterpart of National Experts on Science and Technology Indicators (OECD/

NESTI).  As this is mainly a statistical undertaking, discussion could be initiated with the International Statistical Institute (ISI) on 

capacity building22 which would fit well with the needs of the SNA, particularly now that R&D has been capitalized (EC et al., 2009).

Representatives of the ASTII Project and of the African Observatory for Science, Technology and Innovation (AOSTI) have, since 

2007, observer status at the OECD Working Party of National Experts on Science and Technology Indicators (NESTI) which provides 

a forum for knowledge sharing among OECD Member Countries, observer countries and institutions. Greater use could be made of 

the NESTI forum, and that could link to work of the STG-STE. There remains only a question of how the sharing would be coordinated 

and how the data gathered by countries could be archived for use by researchers.

4.7  Future work

The principal activity for the future is the continuation of the R&D and innovation surveys in order to provide the information needed 

to monitor and evaluate science and technology and innovation activities as part of STISA -2024 (AUC, 2014: 48).

To support the principal activity which have been forums are required to share knowledge gained by countries that have participated 

in the ASTII Project. An institutional home found that can archive data and produce pan-African reports such as the AIO.

Going beyond what has been achieved since 2007, thought should be given to measuring innovation in economic sectors other than 

the business sector. This is an ongoing global discussion and it would be opportune for experts from African countries to participate 

in it. 

Finally, social innovation is being discussed globally and there are opportunities to participate in that discussion so as to work with 

policy makers to arrive at definitions which make possible statistical measurement in Africa to support relevant social policy.   

20https://au.int/en/treaties/african-charter-statistics
21https://au.int/en/ea/statistics/shasa
22https://www.isi-web.org/index.php/news-from-isi/5245-statistical-capacity-building-2
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS

R&D data submitted as part of the third phase of the ASTII programme reveal that there is no country which has spent the 1% target 

of its GDP in R&D activities. With the exception of South Africa, the high spending in research has been made through public research 

institutions, mainly the government sector. This sector alone represents in minimum 35% of GERD in terms of source of R&D funding. 

The combination of both government and higher education sectors goes beyond 50% for most countries. Compared to R&D capital 

expenditures, except Ethiopia, most countries spent more on labour costs, and the figures vary between 34% and 59% of GERD out 

of all costs either current or capital expenditures.

The trend on personnel involved in R&D shows a weak representation in the business sectors. Researchers represent more than half 

of the total R&D personnel in full-time equivalent (FTE). The concentration of age groups involved in R&D shows people in the range 

of 24-34 and 35-44 years old. Among researchers, women are still below 50% in all countries. More than half of researchers in each 

country are doctoral degree holders (ISCED8) with a very high concentration in the following field of R&D (FoRD):  natural sciences 

in Botswana and Gabon, engineering and technology in Seychelles, medical and health sciences in Egypt, agricultural sciences in 

Ethiopia and social sciences in Mozambique and Namibia.

The key findings stated in AIO-3 which were also previously reported in AIO-1 and 2, are as follows: more firms do not have the 

capacity to do R&D in order to support innovation; universities and government research institutions are particularly low-rated as 

sources of information for innovation; and innovative firms invest more in machinery and equipment than in R&D activities. The first 

two findings are common to almost all countries in the world, while the third one is unique to African countries with policy implications.   

5.1 Enhanced Data Quality and Coverage of Sectors by Member States 

The production of this AIO-3 indicates that there is a great deal of work that needs to be undertaken to put in place data management 

and analysis systems in place so that Member States have comparable statistics of good quality and coverage across the continent.

Recommendations: 
a. A comprehensive training and capacity development programme should continue to be offered targeting more officials from

different government entities such as the Ministries of Finance, Trade, Industry and the National Statistics Offices.

b. The training programme should cover relevant topics and offer an in-depth understanding of national development plans and

different policies that provide the framework and enabling conditions for R&D and innovation in different sectors.

c. The training programme should include in the team of trainers some countries which are already conducting surveys and

other relevant stakeholders within the national STI system.

d. Develop national Data Infrastructure Systems to enhance data quality.

e. Create a culture of collecting and analysing R&D and innovation survey data and continuously improving the questionnaires

used to collect data.

f. Set up Communities of Practice to encourage dialogue among countries on good practices as a strategic learning process.
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5.2 Analysis and Use of Data from the R&D and Innovation Surveys

One of the objectives of ASTII is to support African Union Member States to produce and use reliable and accurate information in 

policy making processes. 

Recommendations for African Union Member States with lead support from the African Union Development Agency (AUDA-
NEPAD) should: 

a) Address aspects which are relevant to the African economic context, STI indicators that help with analysis of the framework

conditions for R&D and Innovation as part of future work for the ASTII initiative;

b) Produce credible STI data and information from the R&D and Innovation surveys to inform policy and decision-making

processes in all sectors of the economy;

c) Routinely disseminate data through information briefs on topical issues and the African Innovation Outlook series;

d) Make use of the policy options discussed during the AIO-3 validation meeting recommending Table 5.1 which categorises

firms according to their innovation activities. [Firms can have none (A), they can have some innovation activities but they are

not innovative (B) and (C) or they can innovate without R&D (D), which is the majority position, or they can perform R&D and

innovate (E). Policy options start with “How”].

e) Utilise data to understand the allocation of the limited resources which are available for R&D in the Government and Higher

Education sectors by:

• Identifying and assessing which areas of science, technology and innovation contribute to strategic national

development goals/agenda;

• Ensuring that Member States together with other actors within the R&D and innovation systems have a deep

understanding of development priority areas that require R&D and innovation for improved business growth

and competitiveness;

• Making sure that Agencies within the R&D and innovation system need to understand the financing landscape for

both R&D and innovation activities to establish the gaps and design national programmes;

• Encouraging Advocacy for increased R&D funding should be at different levels within a national STI system;

• Ensuring that Member States need to familiarise themselves with the indicators for STISA 2024 that relate to

Agenda 2063 and the SGCs; and

• Ensuring that Member States need to coordinate and link STI data with other sources of data (macro and micro

economic data) that are not usually covered by the national R&D and Innovation surveys.
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5.3  Ownership of Data and Data Processes by all AU Member States

The success of the ASTII initiative is dependent on the active participation of countries through ownership of the programme, as well 

as understanding the importance of the R&D and innovation data to the development processes of the Member States. Member 

States need to include indicators that monitor the contribution of STI in different sectors of the national economy using STISA 2024 

indicators as the starting point.

Recommendations: 
a) Firstly, a data infrastructure system should be developed as part of ASTII to encourage African Union Member States to join

and consistently participate in the initiative; and

b) Secondly, African Union Members States should continue to mobilise domestic resources and stakeholders to ensure

ownership and sustainability of the ASTII programme at both national and regional levels.
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Annex 1
COORDINATION: ASTII Coordinators & Focal points (ASTII Phase 3)

During the third phase of ASTII, the following countries benefited from technical support through training, 23 of them provided data 
that has been published in the Outlook.

COUNTRY

01   ALGERIA

02   ANGOLA

03   BENIN

04   BOTSWANA

05   BURKINA FASO

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Prof. Mokhtar Sellami : Directeur Développement Technologique et Innovation, Direction 
du Développement Technologique et de l’Innovation, MESRS, Tel : +21321270748/ 
+213661580024;  m.sellami@dgrsdt.dz; mok.sellami@gmail.com

Prof.	Aourag	Hafid	:	Directeur Général, Direction Général de la Recherche Scientifique et 
Développement Technologique, Ministère de l’Enseignement Supérieur et 
Recherche Scientifique
Tél & Fax: +213 (0)21 27 86 20, email:  h.aourag@dgrsdt.dz
CC : n.sefrani@dgrsdt.dz;  f.bergheul@dgrsdt.dz

Dr. Domingos da Silva Neto : Secretário de Estado para a Ciência, Tecnologia e Inovação, 
Ministry of Science and Technology, Mobile: +244 924 780 207, 
e-mail: dgosneto@gmail.com

Mr. Samuel Francisco : Director do Gabinete de Tecnologias de Informação
MESCTI
Tel. (+244) 923369081| samuc.asta1@hotmail.com

Mr. Sebastião Tingão : Director do Desenvolvimento Tecnológico e Inovação
MESCTI
Tel. +244 923 838 387 | tingao1999@gmail.com

Mr. Joslyn Kouton : Chef de Service, de Coordination et de Suivi-Evaluation des Activités 
de Recherche, Direction Nationale de la Recherche Scientifique et Technique, Ministère de 
l’Enseignement Supérieur et Recherche Scientifique (DNRST/MESRS),  
koutongeni@yahoo.fr

Mr. Banon Symphorien : Chef de Service, Statistiques et Etudes de l’Industrie,  
INSAE / MDAEP | Mob. +22996 12 54 38 | sbanon@insae-bj.org

Mr. Achikpa Yabi A. Olivier: Statisticien: INSAE | Mob. +229 97 17 49 62 & 94 50 02 04E, 
email : yabiachikpa07@gmail.com

Mrs. Lesego Thamea: Director, Department of Research, S&T, Ministry of Infrastructure, 
Science and Technology, 4th Floor, Tshomarelo House, Letswai Rd, P.Bag BR 279, Gaborone, 
Botswana, Tel: +2673613115, lmotoma@gov.bw

Mr. Abraham Mathodi: Chief RST Officer (C&D), Department of Research Science and 
Technology, Private Bag BR 279, Gaborone, Botswana
Tel: (+267) 361 3125 | Cell: (+267) 72449035 | Fax: (+267) 318 8487
amathodi@gov..bw

Prof. Issa Tapsoba : Directeur Général de la Recherche Scientifique et de l’Innovation, 
Ouagadougou | e-mail:  issa.tapsoba@gmail.com 

Dr. Siébou Pale : Chargé de Recherche en Agronomie & Chef de Service Biométrie de 
l’INERA, Département GRN/SP, 01 B.P. 476 Ouagadougou 01, Phone:(+226) 78 84 85 15 ; 
70 33 11 64
Email : siebout.pale@yahoo.fr
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COUNTRY

06   BURUNDI

07   CAMEROON

08   CABO VERDE

09   CHAD

10   CONGO

11   CONGO, DEM. REP.

12   COTE D’IVOIRE

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Prof. Bangirinama Frédéric : Directeur de la Recherche Scientifique
Membre de la Commission Nationale de l’Enseignement Supérieur au Burundi, Boulevard du 
28 Novembre | BP 6983  Bujumbura
Tel : 00257 79669843/69 691925 | e-mail: bangifre2003@yahoo.fr

Dr. Roger Iroume : Inspecteur Général, Ministère de la Recherche Scientifique et de 
l’Innovation, email: iroumerog@hotmail.fr

Mr. Séverin Tchomthe : Chef de Cellule,  Recherche Appliquée
Institut National de la Statistique, Tél. (+237)  77 67 09 69 | 22 03 18 48
email: stchomthe@yahoo.fr

Mrs. Alicia Maria da Cruz Mota : Instituto Nacional De Estatistica (INECV)
e-mail: Alicia.Mota@ine.gov.cv

Mr. Emanuel Borges : Head: Data Collection and Processing, Ministry of Higher 
Education, Science and Innovation,  Praia, Cape Verde, Emanuel.Borges@me.gov.cv and 
emanuelborgescv@hotmail.com

Prof. Mbaiguinam Mbailao : Directeur de la recherche Scientifique
et de l’Innovation, MESRI Tchad | Tel : +235 99 63 27 01/+235 66 29 60 87
email: mbailaoj@yahoo.fr, CC : Dr. Moussa Isseini, imoussa2010@gmail.com, Dr Arassoul:   
hassab235@yahoo.com; hassabarassoul@gmail.com

Prof. Clobite Biona Bouka : Conseiller du Ministre, Ministère de la Recherche Scientifique 
et   Innovation Technologique, Tel: +242 06 666 4266, Fax: +242 22 281 4101  | 
Clobiteboukabiona@gmail.com (actuellement: Directeur Général de l’Institut National de 
Recherche en Sciences Exactes et Naturelles (IRSEN)
Cc : taliane_tchibamba@yahoo.fr; jptathy@yahoo.fr

Mr. Ndambu Mwalanga Odon,
Secrétaire Général à la Recherche Scientifique et Technologie,
Ministère dela Recherche Scientifique et Technologie/RDC
Email: odonndambu64@yahoo.fr   
Téléphone: +24381310469/+243 852286164

Mr. Ndumba Ebapani Léon : Directeur, Cellule Etude et Analyse Sectorielles, Direction 
d’Etudes et Planification | SG/ Ministère de la Recherche Scientifique, Rép Démocratique du 
Congo | leon_ndumba@yahoo.fr

Dr. Coulibaly Mamadou : Économiste, Sociologue du Développement
Consultant-Formateur en Planification, Budgétisation  et Évaluation
Secrétaire Permanent du Réseau Ivoirien de Suivi et d’Évaluation (RISE)
Skype: madculy12 | Tél : (+225) 58 43 43 40 | e-mail: madculy@outlook.fr

Prof. Biaka Zasseli : Conseiller de Madame le Ministre
Ministère de l’Enseignement Supérieur et de la Recherche Scientifique
email: zasselibiaka@gmail.com

Dr. Sangare Yaya : Secrétaire Exécutif
Programme d’Appui Stratégique à la Recherche Scientifique en Côte-d’Ivoire (PASRES) | 
Centre Suisse de Recherches Scientifiques
Ministère de l’Enseignement Supérieur et de la Recherche Scientifique
01 BP 1303 Abidjan 01 | Côte-d’Ivoire
Tel : 225 23 47 28 29 | Cel : 225 40377116  | Fax : 225 45 12 11
e-mail : yayasangci@yahoo.fr
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COUNTRY

13   EGYPT

14   EQUATORIAL   
       GUINEA

15   ETHIOPIA

16   ESWATINI

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Dr. Mohamed Ramadan A. Rezk : Director of Egyptian Science, Technology
and Innovation Oservatory (ESTIO), Academy of scientific research and technology | Cairo - 
Tel: +2027921293, Fax : +2027921270, Mob. +201004456575, E-mail: mramadan79@gmail.
com | mramadan@sti.sci.eg
Skype: mramadan791  | website: www.asrt.sci.eg/estio

Dr. ELA BILÉ DIOSDADO Ebang : Ministerio de Educación y Ciencia
malabo s/n.   | 555 Malabo  | Tel: +24 (0)222249444
E-mail:diosda_ebang@yahoo.es ; Diosda.ebang@gob.gq

Dr. Santiago BIVINI MANGUE : Secretario General
Comisión Nacional de Guinea Ecuatorial para la UNESCO
Ministerio de Educación y Ciencia  | Calle / Via Ministerial Malabo II
MALABO-BIOKO NORTE, Tel. (+240) 2222.48114  | Mob. (SG) (+240) 333 095932, Fax  
(+240) 333 095932, e-mail: nculu2015@gmail.com ( Mr Robustiano NCULU OBAMA, 
Responsable de comunicaciones)

Dr. Ondo Mba Teodoro : Dicteur Général, Ministère de  l’Education & Recherche 
Scientifique, Rue Zone Malabo-II, Guinée Equatoriale, Tel: +240222272513, Fax: +240 333 
093 313,  teoma.ondo@gmail.com

Mr. Sandokan Debebe : Director General, Science and Technology Information Center, 
Addis-Ababa | e-mail: yesandoc@gmail.com
Tel:    +251911210541, +251115586393 | www.stic.gov.et  & www.most.gov.et

Mr. Kalkidan Teshome Lire : Deputy Director-General
Science & Technology Information Cenre (STIC) – Addis-Ababa
e-mail: Kalteshome78@gmail.com

Mr. Feseha Yetagsu : Former ASTII Coordinator -  Managing Director
(Current Minister of State in charge of Current/Social Affairs) - Coordination R&D  & Innovation 
survey, e-mail: feseha.yetagsu@stic-et.org;  yetagsu@gmail.com: 
CC : melekitsahlu@gmail.com

Dr. Rejoice Maseko : Director: Science Research, Technology and Innovation Directorate, 
Ministry of Information Communications and Technology, e-mail: mreemaseko@gmail.com

Mr. Madoda Mdziniso
Principal Science Officer, Royal Science and Technology Park (RSTP)
Tel. +268 7670 8379
e-mail: mdzinisomm@gmail.com

Mrs. Ayanda Shabangu
Research Officer, Royal Science and Technology Park (RSTP)
Tel. +268 76708379 | e-mail: ayanda@rstp.org.sz

Mr. Qhawe Tfwala
Senior Statistician: National Statistics Office
Tel. +268 78184633 | herhoso@yahoo.com

Ms. Tengetile Hlophe & Dr Thula Sizwe Dlamini (Outgoing Executive Director): Research 
Officer: Eswatini Economic Policy Analysis and Research Centre
Tel. +268 76358185 | e-mail: hlophetengetile@separc.co.sz
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COUNTRY

17   GABON

18   GAMBIA

19   GHANA

20   GUINEA BISSAU

21   GUINEA CONAKRY

22   KENYA

23   LESOTHO

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Dr. Anasthasie Obono Mba, épouse Essono : Directeur de la planification, Ministère de 
l’Education Nationale, de l’Enseignement Supérieur, de l’Enseignement Technique et de 
la Formation Professionnelle, Libreville, Gabon, Tel: +241 793 5050, Fax: +241 748 842,  
marianasthasie.obono@gmailcom

Dr. Mucktarr M.Y Darboe (PhD)
Director: Directorate of Science, Technology and Innovation
Ministry of Higher Education, Research, Science and Technology
3rd, 5th and 6th Floors | Futurelec Building, Bertil Harding Highway, Kotu
Tel: (+220) 3906604 | e-mail: mucktarr@gmail.com
Skype: mucktarr1, Twitter: @mucktarr1

Ms. Adelaide Asante, Deputy Director : STI, Ministry of Environment, Science, technology 
and Innovation (MESTI)
e-mail: adelaidegh@yahoo.co.uk; adelaide.asante@mesti.gov.gh,

Dr. Emmanuel K. Tetteh : Research Scientist, Science and Technology Policy Research 
Institute (STEPRI/CSIR), P.O. Box CT. 519 Cantonment – Accra, Ghana, Tel: +233 21 779 
401/ +233 21 773 856,  ekotetteh@yahoo.co.uk

Mrs. Salimata Abdul Salam : Chief Director
Ministry of Environment, Science, technology and Innovation (MESTI)
e-mail: salasung2@yahoo.com; info@mesti.gov.gh

No permanent focal point

Dr. Barry Mamadou Saliou : Chef de Section Recherche,
Statisticien Démographe Ministère du Plan /Institut National de la Statistique, BP 221Conakry, 
République de Guinée, Tél: (+224) 30 41 40 12, Fax. +224 30 41 30 59 / 30 43 39 38, Mob. 
+224 628 34 21 97/+224 666 29 65 99, Email. saliou.barry@gmail.com ,
kababoubacar@yahoo.fr

Mrs. Rosemary Uside Kongani : Statistician: Directorate of Population and Social Statistics | 
Kenya National Bureau of Statistics | P.O. Box 30266-00100, Nairobi, 
e-mail: rosemaryuside@gmail.com

Mr. Richard Mavisi Liahona : Former  ASTII Contact Person
Assistant-Director,  Directorate of Research Management and Development, Ministry of 
Higher Education, Science and Technology, P.O. Box 30568-00100 Nairobi, Kenya, 
Tel: +254720877502
e-mail: mavisi.liahona@gmail.com
Current : Geo-Exploration Directorate | State Department of Energy
Ministry of Energy and Petroleum | Box 30582, Nairobi | Cell Phone: +254 720 877502

Mr. Lefa Thamae : Director, Science & Technology, Ministry of Communications, Science & 
Technology, Tel: +266 223 13632,  Fax: +266 223 10054, Mob.: +26658864957, lthamae@
gmail.com ; lefathamae@yahoo.com

Mr. Tsepo Ntho : Senior Research officer,  Department of Science and Technology, Ministry 
of Communications, Science & Technology, Tel. +266 22313632,  Fax +26622310054
e-mail : tsepojcmntho@gmail.com
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COUNTRY

24   LIBERIA

25   MALAWI

26   MALI

27   MAURITIUS

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)

Mrs.	Sangay	Faeflen	: Director, Science and Technology, Ministry of Education, Monrovia, 
Liberia,  sangaym_faeflen@yahoo.com
sangayfaeflen@gmail.com

Mr. Prince Drubo Quayeson : Science Coordinator,  Division of Science and Technology, 
Ministry of Education, P.O. Box 10 – 9012, 1000 Monrovia 10, Liberia, Cell: +231 6607407, 
pdrubo@gmail.com

Mr. Mike G Kachedwa : Chief Research Services Officer & Head of
Health, Social Sciences and Humanities Division
National Commission for Science and Technology
Lingadzi House | City Centre, P/Bag B303, Capital City
LILONGWE3 | E-mail: mkachedwa@ncst.mw; directorgeneral@ncst.mw
Mobile phone No: +265 999 360 516

Mr. Modibo Traore : Statisticien, Institut National des Statistiques ( INSTAT) - BP 12, 
Bamako, Tel: (+223) 20 22 24 55 / 76 38 99 24
email : traoremod@gmail.com;  traoremod@yahoo.fr | Skype : sanmour1

Prof. Mohamed Dicko : Chef de Division,  Recherche scientifique, Centre National de la 
Recherche Scientifique et Technologique (CNRST), Tel: +22320219085, 
Mob.: +223776443218, Fax: +223 20 21 6698,   mbdicko@yahoo.fr

Mr. Deepuk Bahadoor : Deputy Director, Phone No.:  +230 208 0781 (Ext 302), 
LIC Centre, John Kennedy Street, Port Louis, MAURITIUS
T: +230 208 1800 | F: +230 211 4150, email: dbahadoor@govmu.org; scheung-tung-shin@
govmu.org; sm-dir@govmu.org
http://statsmauritius.govmu.org

Mme. Bibi Faeeza Koussa : Statistics Unit, Ministry of Education and Human Resources,  
Tertiary Education and Scientific Research | 10th floor, NPF Bldg, Rose Hill | Tel: (230) 464-
1303 | e-mail: fkoussa@govmu.org; gchandydyal@govmu.org;  hramma@govmu.org

Mr. Dharsing Pothegadoo : Statistician, Statistics Mauritius
LIC Building, John Kennedy Street - Port Louis, Mauritius,
Tel: +230 208 0781, Fax: +230 211 4150
E-mail: dpothegadoo@mail.gov.mu | myagambrun@gov.mu
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COUNTRY

28   MOROCCO

29   MOZAMBIQUE

30   NAMIBIA

31   NIGER

32   NIGERIA

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Dr. Slimane Mehdad : Dr.-MS.-Ing.
Chef de la Division de Promotion et de Suivi de la Recherche
Direction de la Recherche Scientifique et de l’Innovation
Ministère de l’Enseignement Supérieur et de la Recherche Scientifique. Rabat, 
Tél (B) : 212 (0)5 37 21 76 44 / 35/49
GSM:  212 (0)6 72 21 03 38 | Fax: 212 (0)5 37 21 76 70 / 34
email: slimanemehdad@gmail.com ; s.mehdad@enssup.gov.ma

Dr. Hind El Gadari : Chef du Service du Suivi et de l’Evaluation des Programmes de 
Recherche, Direction de la Recherche Scientifique et de l’Innovation
Ministre de l’Enseignement Supérieur, de la Recherche Scientifique et de la Formation des 
Cadres-Maroc
GSM : 0672210410 - Tél : 0537217647 | Email : elgadarivet.h@gmail.com

Ms. Badra Alaoui Ismaili : Responsable des Statistiques Universitaires,  Direction des 
Stratégies et des Systèmes d’information (DSSI) Ministère de l’Enseignement supérieur, 
de la Recherche scientifique et de la Formation des cadres marocain (MESRSFC), 
Email: stat@enssup.gov.ma

Mr. Maximiano Dgedge : Head of Statistics Department, Ministry of Science and Technology
e-mail: Maximiano.Dgedge@mctestp.gov.mz; and  dgedgemaxi@gmail.com

Dr. Diina Shuuluka: Managing Director : National Commission on Research, Science 
and Technology
e-mail: dshuuluka@ncrst.na

Mr. Gernot Piepmeyer : Manager : Policy and Programme Development
National Commission on Research, Science and Technology (NCRST)
t: +264 61 431 7000 (7069) | c: +264 811 289 787| f: +264 61 431 7094 e: GPiepmeyer@
ncrst.na | w: www.ncrst.na 

Mrs. Loide Uahengo : Senior Programme Officer: Policies, Programme Develoment And 
Council Services, National Commission on Research, Science and Technology
Tel: +264 61 431 7024 | Fax:+264 61 235758
Cell: 081 124 5598 | e-mail: luahengo@ncrst.na

Prof. Almou Mamane : Directeur Général de la Recherche et de l’Innovation
Ministère des Enseignements Moyen et Supérieur et de la Recherche Scientifique, e-mail : 
almou_ens@yahoo.fr

Mr. Amadou Illya : Former ASTII Contact Person
Chef de Division de la Recherche Scientifique, Ministère des Enseignements Moyen et 
Supérieur et de la Recherche Scientifique
BP 628 Niamey - Niger, Tel: +227 207 24215, Fax: +227 207 24040,
e-mail: illya.amadou@gmail.com

Mr. David Adeyeye : Senior Planning Officer, Planning and Coordination Department,  
National Centre for Technology Management (NACETEM), Federal Ministry of Science and 
Technology, Obafemi Awolowo University, Ile-Ife, Osun-State, Tel: +2348034406502, 
david.adeyeye@nacetem.org;  adey_ad@yahoo.com

Mr. Igili Ojo Andrew : Head STI Desk, Federal Ministry of Science and Technology, Abuja, 
Nigeria, Tel. + 234 803 452 54 69,  e-mail. aoigili@yahoo.com, aoigili2@gmail.com
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COUNTRY

33   RWANDA

34   SENEGAL

35   SEYCHELLES

36   SOUTH AFRICA

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)

Mr. Kalisa Felly : Analyst and Ag. Head of S&T Department
National Commission of Science & Technology
Tel: +250 788 30 31 30 | email : fkalisa@ncst.gov.rw

Mr. Kavutes Vianney A : National Commission of Science & Technology
Phone:  +250 0785230769 | email : vkavutse@ncst.gov.rw

Former ASTII Coordination at MINEDUC
Dr Marie-Christine Gasingirwa : Director-General, Science, Technology and Research, 
Ministry of Education, Kigali, Rwanda, email : cgasingirwa@mineduc.gov.rw; 
mariechristine_gasingirwa@yahoo.co.uk

Mrs. Boneza Angelique : Senior Professional, in charge of  M&E of Research Projects, 
Research &Development Unit, DSTR  MINEDUC
bonange13@yahoo.fr & aboneza@mineduc.gov.rw 
Skype: boneza.angelique, Cell: +250788506901/0725004025

Prof. Mamadou Sy : Directeur de la Recherche
Ministère de l’Enseignement Supérieur et de la Recherche (MESR)
e-mail: syndioum@yahoo.fr

Mr. Mamadou Diouldé Diallo : Direction des Stratégies et de la Planification de la 
Recherche, Direction Générale de la Recherche et de l’Innovation
Ministère de l’Enseignement Supérieur, de la Recherche et de l’Innovation
makslp@hotmail.com

Mr. Xavier Estico : Chief Executive Officer, National lnstitute for Science, Technology and 
lnnovation (NISTI) | Victoria, Mahe
Tel: (+248) 4325702 | Fax: (+246; 4325703
e-mail: estico.xavier@gmail.com

Mrs. Jessica D’Unienville : Principal Research Officer
National Institute for Science, Technology and Innovation (NISTI)
e-mail : jarrisol.jd@gmail.com +248282245

Mr. Joseph Raj : Principal Research Officer - Innovation
National Institute for Science, Technology and Innovation (NISTI)
e-mail: xjosephraj@gmail.com

Mr. Godfrey Mashamba : Chief Director, S&T  Investment, Department of Science and 
Innovation,  Tel: +27128436425, Mob.+27 828043758,  Fax: +27866831181, godfrey.
mashamba@dst.gov.za

Ms. Kgomotso  Matjila : Senior Policy Analyst
Department of Science and Innovation
Cell: +2771 864 1294 | Tel : +2712 843 6480 | Fax : +2786 682 2382
E-mail : Kgomotso.Matjila@dst.gov.za
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COUNTRY

37   SUDAN

38   TANZANIA

39   TOGO

40   TUNISIA

41   UGANDA

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)
Dr. Samia Al Karib : Director, Scientific affairs and International Relations
National Center for Research, Ministry of Science & Communication
Tél.: +249 11 764059 | Mobile: +2499 121 33339, email:  samia.karib@gmail.com

Dr. Salaheldin Mohieldin : Assistant Researcher Professor Institute of Engineering Research 
and Material Technology, The National Center for Research, Tél.: +249 183 770717
Mobile: +249 912239874
email: smohieldin@gmail.com

Dr. Amos Nungu : Acting Director General, Tanzania Commission for Science and 
Technology (COSTECH) I email: amos.nungu@gmail.com

Prof. Mohamed Sheikh : Director of Research, Commission for Science and Technology 
(COSTECH)  | e-mail: sheikhmali2003@yahoo.com; msheikh@costech.or.tz

Dr. Alex Matono : Grants Manager, National Fund for Advancement of Science and 
Technology, Tanzania Commission for Science and Technology (COSTECH), 
email: amatono@costech.or.tz

Mrs. Blandina Mkayula : Senior Education Officer, Ministry of Science, Technology and 
Higher Education, Tel: +255 22 211 5758,  
email: bmkayula@gmail.com, bmkayula@msthe.go.tz

Prof. KOKOU Kouami : Directeur National de la Recherche Scientifique et Technique au 
Ministère de l’Enseignement Supérieur et de la Recherche Scientifique
Professeur Titulaire : Ecologie Forestière et Gestion des Ressources Naturelles : Laboratoire 
de Botanique/Ecologie Faculté des Sciences 
Université de Lomé | BP 1515 Lomé Togo
Tel 00 228 90 02 04 11 | Fax 00 228  22 21 85 95, email : kokoukouami@hotmail.com

Dr. Amegnona Agbonon : Maître de Conférences Facultés des Sciences (Associate 
Professor), Université de Lomé, BP 1515
Tel: +228 22 550 094, Mobile: +228 236 7582
Fax: +228 22 185 595, email: aamegnona3@gmail.com

No permanent focal point

Dr. Ismail Barugahara : Assistant Executive Secretary, Head: Policy and Coordination 
Division, Uganda National Council for Science and Technology, 
Tel: +256 414705506/(m)256 772420468
e-mail: i.barugahara@uncst.go.ug; inbaruga@hotmail.com; info@uncst.go.ug

Mr. Ronald Jjagwe : Science Officer, National Science, Technology and Innovation Grants 
Programme | Tel. +254 414 705542 & (M) +256-782504661, email: r.jaggwe@uncst.go.ug; 
jagweron@yahoo.com

Dr. Richard B. Lutalo : Senior Science Officer, Head STI Statistics
STI Policy Development and Coordination, Uganda National Council for Science and 
Technology, Plot 6, Kimera Road, Ntinda, P.O. Box 6884 Kampala, Uganda, 
Tel: +256 414 705500 | Mob: +256 772 519449 | Fax: +256 414 234579, 
E-mail: r.lutalo@uncst.go.ug or richbosug@yahoo.com
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COUNTRY

42   ZAMBIA

43   ZIMBABWE

ASTII NATIONAL FOCAL PERSONS
(Between 2014 and 2019)

Mr. Mwenya Mulenga : Ministry of Science, Technology and Vocational Training, Mob. 
+260977423760 | e-mail: mwenyamulenga73@yahoo.com

Mr. Filipo Zulu : Acting Manager: Programme Development and Implementation, National 
Science and Technology Council
Tel. +260-211-255854 & Mob. +260-977431517
email: fzulu@nstc.org.zm; filipozu@yahoo.co.uk

Mr. Spriano Banda : Principal Systems Analyst, Ministry of Higher Education
e-mail: spriano.banda@mohe.gov.zm

Dr. Willie Ganda : Director, Research Development & Innovation, Ministry of Higher & Tertiary 
Education, Science & Technology Development,
Phone: +263 4 252 776, Mob. +263772932509, gandawd@yahoo.com, 
wganda@emcgafrica.com; Website: http://www.mstd.gov.zw/
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