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Abstract 

African continent has been spending the least amount of research and development in the 

world. It allocated an average of 0.05 per cent of its gross domestic product to research and 

development between 2000 and 2017. This is far from the one per cent target set by the 

African Union for the region by 2020. Similarly, expenditures by the African countries 

represent only 1.53 per cent on all the research and development expenditures globally. The 

share of researchers per million is also minimal: an average of 14 researchers per million 

people compared with the benchmark, United States of America, of 2719 researchers per 

million. This is 194 times less than USA’s share. Studies have shown that R&D expenditure 

has great capacity to promote innovations, create jobs, promote economic growth and increase 

the standard of living. Spending on research and development is expected to address the likely 

future social and economic crisis associated with a burgeoning youth in the continent (as at 

2016, 41 per cent of the continent’s population was under the age of 18). This article sought to 

explore the recent trends in research and development across different continents, identify the 

challenges facing research and development in Africa, find out the size effect of research and 

development on economic development across different continents and find out how 

government, companies, science councils, universities, research institutes and other research 

oriented agencies can increase research and development expenditure output in Africa based 

on evidence from top  performing countries.  The study found that the effect of research and 

development on GDP per capita in Africa is almost the same with that of Middle East and 

North Africa, East Asia and the Pacific and the Latin America and the Caribbean. However, 

the effect is strongest in South Asia and Europe and Central Asia. This clearly illustrates that 

the higher the expenditure on research and development, the higher the GDP per capita.  The 

study recommends that African countries need to provide a suitable environment that allows 

investment in essential technologies like food and agriculture, energy, transport, medicine, 

among others. This will ensure faster attainment of SDGs, better quality jobs and higher 

standards of living. 
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 Strengthening Africa’s Research and Development for Quality Life 

 

By 

 

James Kimunge and Kenneth K. Malot 

Introduction 

Research and development refer to creative works done to increase the knowledge and make 

new applications using the acquired knowledge. There are three types of research: basic, 

applied and experimental. Basic research is undertaken to acquire new knowledge, applied 

research is directed towards acquiring new knowledge that is directed towards a specific goal 

and experimental research involves drawing on existing knowledge or experience to produce 

new products or materials or improve the ones that already exist. It plays a key role in 

economic growth, job creation, public health, energy, agriculture, transportation and security, 

and poverty alleviation among other areas (John and Sargent, 2018). R & D expenditure is 

more productive if made in the highly productive technology intensive sectors of the economy 

(Nadiri, 1993). 

Research and development has been recognized as one of the key drivers to attain the 

SDGs.  The sustainable development goal number nine on innovation and infrastructure 

highlights the importance of innovation and infrastructure. Innovation is important for 

business and industry growth and without it; job opportunities and employment will not be 

created.  This will constrain economic growth and development. There is therefore a need to 

pursue innovative technologies and strategies for the economy. SDG number seven is on 

affordable and clean energy. To achieve this, the word needs constant research and 

development to come up with new clean environmental friendly energy sources.  

Traditionally, the drivers of economic growth have been found to be capital, domestic 

and foreign investment, labour force, total factor productivity, health, trade openness and 

education (human capital) (Azam and Khattak, 2005). However, the new growth (endogenous 

growth models) theorist led by Aghion and Howitt (1992) and Engelbrecht (1997) introduced 

the role of research and development on economic growth. The former  linked innovations, 

quality labour force and research productivity on economic growth while the latter  stressed 

on the role of R&D on domestic innovation and international knowledge spill over’s which 

leads to economic growth. Grossman and Helpman (1994) argue that improvements in 

technology through industrial innovation have been the key driver in improving the living 

standards in the long run in the developed countries. It further results in large scale 

development of human resources. R&D requires high skilled personnel hence emphasizing on 

personnel training to meet the demands. This contributes talents development hence 

development of human resources and Job creation (Tassey, 2007; Atkinson, 2007). 

Other studies have since stressed on the role of research on accelerating economic 

growth and development. For example, Fagerberg, Verspagen and Caniee(1997) found that 

innovation with technology diffusion increases employment and economic growth.  Using 

models developed by Lucas (1988), Blackburn, Huang &Pozzolo (2000) found that research 

and development improves the quality of manufacturing leading to increased output. Other 

researchers like Frantzen (2000) have found that investing in R&D improves the total factor 

productivity while Ballot, Fakhfakh & Taymaz (2001) argue that R&D is critical in improving 

firm’s productivity. Other studies that have found a positive relationship between R&D and 

economic growth are Falk (2007) and Kuo and Yang (2008).  

In a competitive environment, firms, countries and regions are forced to adopt 

strategies such as R&D investment in order to confront competition, increase market share 
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and profitability (Lucas, 1988; Romer, 1990). In addition, Liu & Chen (2003) argue firms can 

benefit from the R&D investment of other firms, even when they are in different industries or 

regions.  R&D has led to success of innovations such as computers, jet engines, nuclear 

power, radars, the GPS, semiconductors, and the internet that has been a crucial in the defence 

and security system (Mazzucato, 2013). This has made protection against wars and terrorist 

attacks easy. In addition, R&D has also played important role in the innovation and 

development of technologies that enhances production of energy. For example, R&D has led 

to development of cheap and efficient solar panels that has been used in production of 

attractive and safe renewable energy (Mousa, et al., 2017). 

Research and development also contributes to farmer’s knowledge and value addition 

in the agriculture chain and enables sustainable farming. This has led to increase in 

agricultural productivity. Research and development enhances technology development in 

biological inputs, chemical inputs and mechanical inputs. In addition, R&D contributes to 

expanding the frontiers of human knowledge understanding (Yulye & Romo, 2014; Mousa, et 

al.,2017; Iizuka, Mawoko, & Gault, 2015). For example, the internet has been a cross-cutting 

enabler for education by providing access to information and facilitating connections to 

educational resources, ideas, virtual labs, and people.In addition, R&D has led to success of 

innovations that has enabled to improved and efficient transportation systems such as electric 

trains, public health and well-being and environmental protection (Lan, et al., 2014; Iizuka, 

Mawoko, & Gault, 2015). For instance, because of its positive effect on innovation, R&D has 

led to finding of cure to diseases.  

 

Role of Research and Development in the Africa 

Africa contains 16 per cent of the world’s population. The continent faces many problems like 

ballooning share of the youth (majority of whom are unemployed), high levels of poverty 

(although it has been declining, 40 per cent of the population is still poor), low access to 

electricity, poor health access, low agricultural productivity, and low levels of technology, 

among others. Research and development (R&D) and innovation has a great capability in 

alleviating economic and social challenges facing Africa. Therefore, effective policies are 

required to promote it. To uplift the continent, Moussa et al. (2018) have identified five 

investment areas that are pivotal in accelerating Africa’s growth and development. These are 

investment in information and communication (ICT), agriculture, education, infrastructure, 

energy, finance and better governance. In achieving these goals, the role of investing in 

education and R&D to solve local needs and challenges cannot be understated.  

Contemporary growth and development theories, empirical and historical evidence 

(for example United Kingdom and East Asia) point to the major role of technology and 

innovation in boosting productivity of countries leading to economic growth and 

development, job and employment  creation and poverty elimination. For instance, there was 

little economic growth and progress in Europe and USA before the 18
th
 Century. However, 

the industrial revolution and the technological progress caused overshoot in production 

causing spill over’s in many sectors. This led to unprecedented economic development and 

growth.  

Africa, therefore, should harness the power of research and development in each of 

these areas that are keys to Africa’s growth and development. This will help increase 

productivity and hence leapfrog towards the SDGs. For instance, research into quality online 

learning could see the continent solve the shortage of schools and teachers while at the same 

time accessing quality education. New innovations will help us achieve the SDGs faster. 
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Over the years, countries have realized the importance of R &D and have investing in it 

heavily. For instance, in 1960, United States accounted for 68 per cent of the world’s R&D 

spending. Between 2000 and 2016, the share of US R&D expenditure in the world fell from 

40 per cent to 28 per cent. At the same time, China’s share rose from 4.8 to 24.8 per cent. The 

share of United States R&D expenditure as a share of the world’s total R&D expenditure was 

28 per cent while that of China was 24.8 per cent in 2016. This shows that R&D has great 

capacity in increasing competitiveness and industrial innovations which has increased the 

output of these nations too. 

However, R&D the expenditures by the African countries have remained low, where 

they averaged only 1.53per cent as a share of R&D expenditures globally in 2016.Despite the 

agreement by Africa Union countries to increase expenditure of R&D to 1% of GDP by the 

year 2010 African countries allocated an average of only 0.05 per cent of GDP to R&D 

between 2000 and 2017. This paper therefore seeks to find out the challenges facing R &D in 

Africa, determine the effect of R & D on economic growth in Africa compared to other 

regions and find out what can be done by Africa’s countries to increase their share of research 

and development expenditures with an overall aim of promoting economic development and 

improving the quality life in the continent.  

 

Trends in Research and Development in the World 

The countries with the highest research and development expenditure in the world are 

Finland, Sweden, United States and China, respectively. These countries spend over two per 

cent of their GDP on research and development. The same countries have the largest number 

of researchers per million. However, most of the African countries has the least research and 

development expenditure and researchers per million. Figures 1.10 and 1.11 show the 

distribution of research and development expenditure in the world and the number of 

researchers per million, respectively.  
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Figures 1.1: Distribution of research and development expenditure in the world 
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Figure 1.2: Distribution of the number of researchers per million in the world 

The spending on R&D has been lowest in Africa where it has averaged below one per cent of 

GDP. The best performing countries are South Africa and Morocco and which spend around 

0.6 per cent of their GDP on R&D. Figure 1.12 shows R&D spending in Africa.  
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Figures 1.3: Distribution of research and development expenditure in Africa 

 

 

Figures 1.10 to 1.12 show that spending on R & D has been lowest in Africa. This can be 

attributed to the following factors:  

 

Lack of Resources 

Funding for R&D in Africa has been extremely low at only 1.3 percent of the total investment 

done on R&D globally. This shortage has caused and effected constrains of other resource. 

For example, the proportion of African researchers is 194 times less than the proportion in the 

United States. There are similar gaps related to the facilities and equipment required to 

perform cutting-edge R&D. African countries have a shortage of the infrastructure to support 

R&D investment, and they lack R&D investment to build up the infrastructure (Lan, et al., 

2014; Iizuka, Mawoko, & Gault, 2015). 
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Shortages of Skilled Researchers 

Research and development requires skilled researchers. However, Africa has experienced 

shortages of skilled researchers due to retirements and departures of experienced scientists. 

This may be due to small research budgets and salaries that do not keep pace with inflation 

(Yulye & Romo, 2014; Mousa, et al., 2017) 

 

Lack of Advanced Research Infrastructure 

Research infrastructure like science, technology, engineering and mathematics (STEM) 

health, agricultural, and life sciences requires ample equipment as well as enough access to 

science literature and international databases. Research infrastructure built is of low standard 

and/or is depleted over time. (Lan, et al., 2014; Mousa, et al., 2017). 

 

Failure of improving the quality, scale and needs of R &D 

Universities are vital in R&D and innovation systems. Moussaet al., (2017) argued that 

despite the fact that higher education institutions are scaling up and expanding infrastructure, 

investment in R&D areas such as laboratories is lagging behind. Many institutions place a lot 

of effort on academic contribution rather than commercialization of the knowledge created or 

meeting the societies social needs (Yulye & Romo, 2014; Mousa, et al., 2017). 

 

Weak legal and regulatory frameworks 

Under the Trade-Related Aspects of Intellectual Property Rights (TRIPS) agreement, 

developing countries are obliged to respect intellectual property rights (IPR). However, few 

countries in Africa oblige and endow to the regulations put in place (Mousa, et al., 2017). 

 

Weak linkages among actors in Research and Development 

According Moussa, et al., (2017), Africa experience weak linkages within its R&D and 

innovation system. As a result, they forego the efficiencies and network effects expected from 

an innovation collaborative system and at the end they leave no permanent capacity in place. 

This may be due to the lack of policy coordination or trust among the actors. For example, 

few countries in Africa establish linkages with the private sector which is an important 

stakeholder in R&D. Private sector invests more in R&D in many countries compared to the  

public sector. This shows that the private sector plays a critical role in meeting the African 

Unions target of spending one per cent of GDP on R&D. Moreover, the weak linkage is not 

only experienced between private and public and academia and private (university and 

industry), but is also prevalent in public to public (between ministries) and academia to public 

(Iizuka, Mawoko, & Gault, 2015; Mousa, et al., 2017). 

 

Poor governance of Research and Development policymaking, experimentation, 

implementation and monitoring 

Research and development is a key driver to achieving the innovation (Lan, et al., 2014). It 

covers both public and private sectors in fields such as education, agriculture, health, and 

transportation. The region experiences very few R&D policies governing structure that 

enables efficient decision making, effective implementation and monitoring which is 

important for enhancing development goals. Furthermore, considering institutions in the 

region faces both external risks such as exchange regimes and international trade and internal 

risks such as political instability, it is vital to have a flexible policy that enhances policy 
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testing and learning to speedily adjust to unforeseeable changes (Lan, et al., 2014; Yulye & 

Romo, 2014). 

 

 

Coherent R&D policy at all governance levels  

Although Africa’s Union’s Science, Technology and Innovation Strategy for Africa, 2024 is 

the strategy agreed and adopted at continental level, coherence of R&D policy at continental, 

and country levels is a challenge. This is because each country and economic block has its 

own development goals with a distinguishing time frame. Maintaining a coherent policy and 

that functions at the distinctive levels is critical yet a very difficult task (Lan, et al., 2014). 

 

Ensuring R&D policy continuity, transparency and accountability 

Political processes often interfere with the R&D process. This poses a challenge to the 

institutions that maintain the policies. In addition, maintaining the legitimacy of the policies 

legitimate becomes difficulty (Lan, et al., 2014). 

 

Large informal sector 

The informal sector largely contributes to the development of the economy and in 

employment in the continent. For example, it contributes about 25% to 43% of GDP across 

the region and 3% 90% of jobs. Given that the sector is less involved in R&D and innovation 

systems, this poses a challenge (Iizuka, Mawoko, & Gault, 2015). 

A line graph of average spending in research and development expenditure in the world 

reveals the same trend: North America and Europe are the biggest spenders in R&D while 

Sub-Saharan Africa, South Asia and Latin America and the Caribbean are bottoming in the 

list. The relationship is the same when the number of researchers is compared between the 

continents over time. This is illustrated in Appendix A, figures A.1 and A.2.   

Figure A.3 reveals that there exists a positive relationship between research and development 

and GDP per capital. While causation may not be directly implied from the figure, it is clear 

from economic theory that nations that spend high amounts of GDP per capita have high 

levels of per capita income.  When compared to China, the statistics are grim: Africa’s share 

of research and development has stagnated at almost zero while China share has steadily 

grown. This is presented in Appendix A.4. Although China is one country and Africa contains 

many countries, there are many lessons we can learn from there, which are discussed in the 

coming sections. 

 

The Effects of Research and Development on GDP per capita 

This study estimated how the effects of R&D on GDP per capita vary across countries in 

different continents by analysing the variations of the coefficients of R&D. It is expected that 

effect of R & D spending is highest in countries that spend more on R & D. The study used 

the data from World Bank for the period 2000 to 2017. Equation (3.1) shows the econometric 

model that was estimated (see Yazgan and Yalçinkaya, 2018 and Elbagory, 2018). A 

histogram was then used to compare the size of research and development coefficient in 

African countries against the ones in the countries in the other continents.   

 =     (3.1) 

Where: 

 is natural logarithm of GDP per capita at a time t, 

 is natural logarithm of employment per capita at a time t, 
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 is the natural logarithm of gross fixed capital per capita at a time t, 

  represents research and development at a time t,  

  are the coefficients and is error term. 

The effect of research and development on GDP per capita is almost the same in Sub Saharan 

Africa and Middle East & North Africa. The coefficient is positive for most of the countries. 

Figure 1.4 shows the effect of research and development on economic growth higher in 

Middle East and North Africa and Sub Saharan Africa.  

 
Source of data: World Bank, 2019 

 

Figures 1.4: Distribution of the size of R&D coefficient in Sub Saharan Africa and 

Middle East and North Africa  
 

The effect of research and development expenditure on GDP per capita in Sub – Saharan 

Africa and East Asia and Pacific shows similar trends. Similar to the previous case, many 

countries have coefficients that are positive. However, most countries have small coefficients. 

This is illustrated in figure 1.5.  
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Figures 1.5: Distribution of the size of R&D coefficient in Sub Saharan Africa and East 

Asia & Pacific 

 
Source of data: World Bank, 2019  

Figure 1.6 shows that there is minimal difference between the distribution of the sizes of R & 

D coefficient in Sub Saharan Africa and Latin America and Caribbean. Most of the 

coefficients are positive. These continents spend less amounts of research and development 

and therefore the effect of R & D on GDP per capita is small.  

 

 
Figures 1.6: Distribution of the size of R&D coefficient in Sub Saharan Africa and Latin 

America & Caribbean 

 

Source of data: World Bank, 2019  

 

The coefficient of R &D is small and positive for North America. There are a few countries in 

Africa where the effect of R & D is larger, and several countries have coefficients that are less 
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than zero. Figure 1.7 shows that the effect of research and development on economic growth 

is stronger in North America than most Sub Saharan African countries. This can be attributed 

to the fact that North America spends much higher on R & D than Africa.  

 

 
Figures 1.7: Distribution of the size of R&D coefficient in Sub Saharan Africa 

and North America  

Source of data: World Bank, 2019  

 

Figure 1.8 shows the effect of research and development on GDP per capita is extremely high 

in Europe and Central Asia as compared to Africa. As expected, these countries also spend 

substantial amounts on R & D than Africa, and hence the larger effects.  

Figure 1.9 shows that effect of research and development on GDP per capita is higher in 

South Asia than Sub Saharan Africa. However, like Africa, some countries in South Asia have 

coefficients smaller than zero.  
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Figures 1.8: Distribution of the size of R&D coefficient in Sub Saharan Africa and 

Europe & Central Asia  

Source of data: World Bank, 2019 

 

 

 
Figures 1.9: Distribution of the size of R&D coefficient in Sub Saharan Africa and South 

Asia  

Source of data: World Bank, 2019 
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How Africa can increase her spending on R & D based on best practices and lessons 

from other countries  

There are various straight-forward practices that African countries need acquire from other 

countries that have improved their R&D policy. The following section discusses lessons 

Africa can borrow based on the best practices from these countries. First, most developed 

countries many developed countries have appreciated the role of R&D on economic growth 

and development and are spending heavily in this area. Data for 2011 reveal that countries 

that were spending large amounts on R & D did so in 2014. For example China spends US$ 

174.9 Billion purchasing power parity (PPP) on R&D which represents 13.1% of the world’s 

total expenditure on R&D and 3.4% of the country’s GDP in 2011(Battelle, 2011).In the same 

year, South Korea R&D allocated US$ 52.7 Billion (PPP) which is approximately 3.95% of 

the world’s total expenditure on R&D and 3.4% of the national GDP. Similarly, Germany 

R&D allocated US$ 87.9 Billion (PPP). This represents 6.6% of the World’s total expenditure 

on R&D and 2.85% of its GDP. U.S allocated a total sum of US$ 427.2 Billion (PPP) towards 

national R&D efforts 2011 which represents over 32.0% of the World’s total expenditure on 

R&D and 2.8% of its GDP (Battelle, 2011). This, however show that Africa needs to increase 

its share of R&D. However, South Africa, which is the leading economy in Africa, allocated 

US$ 5.3 Billion (PPP) towards R&D. This is approximately 0.4% of the world’s expenditure 

on R&D and 1% of its GDP and other African countries should emulate it (Grueber & Studt, 

2014).  The respective spending on  R & D as a share of GDP for USA, Germany, South 

Korea, China and South Africa in 2014 are2.8%, 2.9%, 3.6%, 2.0% and 1.0% respectively 

(Grueber & Studt, 2014). 

Second, many developed countries have national coordination organization and 

knowledge foresight exercises to guide on how to prioritize their policy and strategize the 

direction. These include the United States President’s Council of Advisers on Science and 

Technology, Technology and Innovation Council, Vinnova in Sweden, the Canadian Science, 

the Presidential Advisory Council on Science & Technology in South Korea and 

the Research, Innovation and Enterprise Council in Singapore. The major role for such 

organisations is to identify target areas for science R&D and innovation investment. African 

countries need to come up with such organization to enhance R&D (Green & Howard 2015). 

Third, developed countries have national agencies with a clear responsibility for 

enterprise capability building and industry transformation. These agencies include Innovate 

UK in the England; TNO and Enterprise in Netherlands and Tekes in Finland. Their role is to 

combine different initiatives in R&D funding, business innovation, knowledge transfer, 

foreign direct investment, research commercialisation and trade facilitation. Another example 

is United States Small Business Innovation Research (SBIR) Program which has had an great 

success with the public procurement policy (Green & Howard 2015). While there is no one 

single model that Africa can pick and embed, it is advantageous to take the best scalable 

practices from others. 

Fourth, more and more developed countries are recognising the importance of local 

innovation ecosystems by supporting their creative talent through establishing public research 

centres, scientific platforms in key technology areas, technology parks, co-working spaces, 

accelerators and incubators, entrepreneurship coaching and linking them with venture capital 

and research organizations. Silicon Valley is the leader in R&D and innovations. Other cities 

such as Boston (US), Austin (US), Chicago (US), Tel Aviv (Israel), Amsterdam 

(Netherlands), London (UK), Berlin (Germany), Bangalore (India) and Sao Paulo (Brazil) are 

also rapidly emerging as innovation centres. Africa countries should emerge with such 

https://theconversation.com/profiles/roy-green-3866
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support to their local talents and ideas for inclusion in this global map (Grueber & Studt, 

2014). 

Fifth, developed countries have integrated and well-funded frameworks for R&D and 

innovation. This enhances a balance between basic and applied R&D, emphasising on 

research collaboration and translation. Examples are United States National Science 

Foundation; Science Foundation of Ireland; United Kingdom research councils, Catapult 

Centres and Higher Education Innovation Fund; and the German Fraunhofer Institutes. 

African nations should come up with such framework to accelerate R&D growth (Green & 

Howard, 2015). 

Sixth, African countries need to establish a transparent and implementable intellectual 

property rights (IPR) system. Loss of control over the R&D and IPR theft are among the main 

setbacks of R&D (EIU, 2007). For example, the EU Commission came up with a community 

patent to its members with its aim being to reduce cost and bureaucracy hence increasing the 

enforceability of law and the speed of the approval. 

Seventh, a huge number of developed countries have recognized that education is 

essential to R&D. As a result of having many top world universities, U.S was ranked number 

one in scientific publications in 2011 and had a 38% share of the world’s top 500 universities 

(Battelle, 2011).  China has also transformed its education through exploration, innovation, 

reform, and development. In 2012 the country was ranked 6th in publications citation and has 

a 3.2% share of the world’s top 500 universities.  South Korea was ranked number fourteen in 

Scientific Publications and has a 1.6% share of the world’s top 500 universities. South Africa, 

which had some of its universities ranked among the top 500 in the world had a 0.8% share of 

the world’s citations (Battelle, 2011). Therefore, African nations need improve their education 

system hence improving R&D. 

Finally, many developed countries spend a lot of to develop their human resources and 

equip them with the right skills needed for the future.  For example, Germany has shown its 

commitment by establishing an organised relationship between academic learning through 

higher education institutions. Furthermore, it enhances occupational learning through 

vocational learning systems and at the workplace (Battelle, 2011). Africa should therefore 

take the challenge of preparing its current generation on the jobs that exist and those that do 

not.   

 

Possibilities for Africa 

Based on the foregoing discussion, there are several areas that African countries need to 

address in order to boost the continent’s expenditure on R & D. First, African governments 

need to come up with a sufficient funded coherent R&D programs while ensuring that donors 

funding are aligned with strategies (Guellec and van Pottelsberghe, 2000). Also, to achieve 

the research and development goals regional collaboration is essential. Although Africa has 

Coalition for African Research and Innovation (CARI), it needs to build more African-led, 

extremely coordinated, and well-funded African innovation organisation.  

Second, Africa needs to set reasonable and achievable R&D goals. This requires 

sufficient supporting evidence together with reliable system to watch and assess the policy 

goals from the beginning. Furthermore, it needs to boost stakeholders’ participation in the 

R&D process (Jones, 2002). These mechanisms may increase the impact of R&D at 

implementation stage. Also, maintaining coherent R&D policies that functions at the 

individual levels is vital and yet a difficult task. This needs approaches from every side to 

ensure iterative policy learning, where monitoring becomes essential (Sun, Von Zedtwitz& 

Fred, 2007; Guimón, 2009) 

https://theconversation.com/profiles/roy-green-3866
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Third, there is need for strategic use of intellectual property rights (IPR). IPR is 

essential to Africa’s development because the continent has a rich biodiversity and indigenous 

knowledge that requires IPR protection and yet few studies on them are available (Lan, et al., 

2014; Mousa, et al., 2017). 

Fourth, since Africa countries experiences weak linkage between institutions which 

are vital in enhancing R&D, there is need to enhance the links between creation of 

knowledge, its diffusion and its application strong in the African context (Guimón, 2009).  

Fifth, since the informal sector has a large social and economic impact on the society, a study 

defining its role in R&D systems across Africa would clarify more on its benefit and learn 

how it can be involved more in R&D and innovation systems (Iizuka, Mawoko, & Gault, 

2015). 

Finally, Africa countries government needs to find a way of retaining skilled 

researchers. This can be through R&D grants, matching grants and tax-incentives. Also, this 

can be through increasing research agencies’ budgets which some can be directed toward 

researcher salaries (Lan, et al., 2014; Mousa, et al., 2017) 

 

Conclusion 

This paper sought to explore the magnitude of effect research and development expenditure 

on economic growth across different countries and continents, identify the challenges facing 

research and development in Africa and suggest possible solutions to increase the continents 

share of research and development based in best practices from other countries.  

To analyse the effect of research and development expenditure on economic growth 

across different countries and continents, the study run an OLS of R & D on GDP per capita. 

The study found that the effect of research and development on GDP per capita in Africa is 

almost the same with that of Middle East and North Africa, East Asia and the Pacific and the 

Latin America and the Caribbean. However, the effect is strongest in South Asia and Europe 

and Central Asia. This clearly illustrates that the higher the expenditure on research and 

development, the higher the GDP per capita.  

Finally, the study identified some opportunities that Africa can exploit to increase its 

expenditure on R&D. These include building infrastructure that will enhance R&D; 

improving its education system; forming integrated, well-funded frameworks and policies for 

R&D and start agencies and coalitions that will gear R&D towards success into a dynamic 

future. African countries also need to provide conducive environment that allows investment 

in essential technologies like food and agriculture, energy, transport, medicine, among others. 

This will ensure faster attainment of SDGs.  
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Appendix 

Appendix A 

Figure A.1: A line graph of average spending in research and development expenditure 

in the world 

Source of data: World Bank, 2019 

Notes: comprehensive data is available for all countries for the period up to 2014. 

 

Figure A.2: A line graph of average number of researchers per million in the world 

Source of data: World Bank, 2019 

Notes: comprehensive data is available for all countries for the period up to 2014. 

Figure A.3: Scatter diagram and per capita income in the world 
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Source of data: World Bank, 2019 

Figure A.4: China’s and Africa’s Expenditure on R&D (% of GDP) between 2000 and 

2016 

 
Source of data: World Bank, 2019 


