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Abstract:  

Although there is a global and sometimes radical technological improvement, the majority of developing 

countries lags behind the technological level of the developed countries’. Considering the total factor 

productivity as a measure of technological level, low-income countries perform only on the 5.2% of the 

US performance, the lower middle-income countries are on the 9.6%, while the upper middle-income 

countries achieve 23.7%. However, technological improvement would be beneficial for developing 

countries, since – for instance – they would be able to export higher value-added products resulting in 

more export revenues for the country. Developing countries still depend on the export of low value 

added products causing problems in their catching-up process. However, with the improvement of their 

innovation and technological capacities, economic growth and productivity development could be 

achieved. The 9th Goal of the Sustainable Development Goals also emphasizes the role of innovation 

in (economic) development. Furthermore, innovation can contribute to better trade performance. 

However, the strong financial constraints hinder these countries to spend on technological development, 

so external sources, e.g. official development assistance or research and development cooperation, may 

be crucial for them. The European Union has built up strategic relations with the ACP (African, 

Caribbean and Pacific) countries affecting international development cooperation, trade relations and 

research and development cooperation. Among others, the African countries can participate in Horizon 

2020 projects, and they receive aid for innovation from the European Union, too. In previous researches 

it was shown that the EU policies and support (especially aid for innovation) contribute to the boost in 

EU exports towards the ACP countries. In this research, we focus on these opportunities, and we aim to 

give a critical assessment of the EU-Africa research and development cooperation from the point of 

view of African trade. For this analysis, we use literature review according to which we create the 

framework of the critical analysis of the rules of the H2020 program, and the innovation aid, in terms of 

African trade. The results will indicate how the EU’s R&D contribution can influence the African 

participation in international trade. 
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1. Introduction 

Although there is global technological improvement, the majority of developing countries lags 

behind the technological level of the developed countries’. Considering the total factor 

productivity as a measure of technological level – as the World Bank (2008) recommends –, 

low-income countries perform only on the 5.2% of the US performance, the lower middle-

income countries are on the 9.6%, while the upper middle-income countries achieve 23.7%. 

However, technological improvement would be beneficial for developing countries, since – for 

instance – they would be able to export higher value-added products resulting in more export 

revenues for the country. At the same time, the strong financial constraints hinder these 

countries to spend more on technological development, so external sources (e.g. FDI, loans, 

official development assistance, scholarship opportunities, or technical cooperation) may be 

crucial for them. 

Furthermore, global challenges – such as poverty, epidemics, access to safe water – affect 

developing countries the most, though these could be handled by adapting appropriate 

technologies (OECD 2012a). In addition, developing countries still depend on the export of low 

value added products causing problems in their catching-up process. However, with the 

improvement of their innovation and technological capacities, economic growth and 

productivity development could be achieved (WEF 2017). Innovation may have positive 

impacts on participating in international trade (Rubini 2014). Schools of development 

economics also emphasize the growing importance of innovation in the development prospects 

of poorer countries. In the 1970s, for example, the United Nations Advisory Committee on the 

Application of Science and Technology laid down that 5 percent of the research and 

development expenditures in developed countries should be diverted to research on the special 

needs of developing countries (Brook et al 2014). Recently scientific capacity building has 

become a crucial point in development economics (Brook et al 2014). But because of lack 

financial resources, the chances of developing countries are extremely limited, so they should 

acquire external sources (e.g. FDI, or official development assistance). Since development aid 

may contribute to overcoming the technological obstacles in developing countries, the analysis 

of the so-called aid for innovation (Montellano and Vázquez 2015) or knowledge aid 

(UNCTAD 2007) has already gained importance: aid for innovation aims to improve the 

innovation and technology capacity in developing countries. 

The European Union is one of the regions which provide research and development 

cooperation to African countries. This cooperation started in 2010 with a common dialogue, 

but African countries can participate in several EU-funded research projects in the framework 
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of the Horizon 2020 (or the previous FP7). It is also shown that the EU-support has positive 

impact on the EU-exports (see, e.g., Udvari 2014; 2016 or 2017). So the question comes up: 

who would be the winner of research and development cooperation between the EU and Africa? 

Does it have any impact on trade? If so, on which side: EU’s export or African export? Thus, 

this study aims at analyzing the impacts of the EU-African research and development 

cooperation on the trade between these two regions. In order to address this issue, we analyze 

the EU-Africa research cooperation, how they participate in H2020 projects. Then we 

investigate the impacts of aid for innovation provided by the EU on the trade between the EU 

and Africa. To assess it, we employ a gravity model and we investigate the impacts in the case 

of total trade, EU exports and imports, and exports of Visegrád countries, Baltic states and 

Iberian countries to Africa. 

The structure of the current study is as follows. Firstly, we discuss the current literature 

on innovation for development – how this notion appears in development studies and 

development economics, including the ICT4D 1.0 and 2.0 phenomena. Then we introduce the 

concept of and the current findings on aid for innovation. The second half of the paper details 

our empirical analysis on the impacts of aid for innovation on the export performance of the 

EU and Africa. The paper then concludes the findings. 

 

2. Innovation for development 

Technological development and innovation are key factors for increasing productivity and well-

being in a country (Edquist 2005). Recently, technological development is really quick: the life 

cycle of a product has become shorter, and this also requires continuous technological 

development. These processes also raised the attention to the backward of innovation, as it may 

have negative ethical, social, economic and environmental impacts. As a result, the notion of 

responsible research and innovation has emerged and become almost a global concept 

(Lukovics and Fisher 2017). It may also have impact on the technological catch-up process of 

the developing world. 

 

2.1. The role of innovation in development – international initiatives 

Innovation is a key element for development, and this also appeared in the various schools of 

development economics, too. Development economics as a branch of economics appeared after 

the 2nd world war to investigate the reasons why a country (mainly a former colony) is more 

underdeveloped than another country and give solutions to their problems. As schools in 
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general, schools of the development economics have changed a lot during the years affecting 

the thoughts on the role of innovation in economic development (Figure 1). 

 

Figure 1 The role of innovation in development economics 

Source: own construction 

 

As Figure 1 depicts, in the 1950-60s – when the classical school of development economics 

was “in effect” – a linear innovation model was assumed. It means that all developing countries 

would go through the same innovation process but at that moment these countries are standing 

in the earlier phase of this process. They will learn what the developed countries know. 

Furthermore, in 1970, the United Nations asked the developed world to spend at least 5 percent 

of their research and development expenditures on the needs of the developing countries.  In 

the 1980s, however, the economists became more pessimist due to the crises across Latin 

America and Africa, and they gave less emphasis on the role of innovation. From the 1990s, 

the scientific capacity building came into the foreground again giving new momentum for the 

role of innovation for development. After the Millennium, it is accepted that science, 

technology and innovation are key elements when the Millennium Development Goals are tried 

to be achieved. In the Millennium Development Goals, the key was to improve the info-

communication technology (ICT) in the developing countries, and it would lead to better 

technologies in general, but the Sustainable Development Goals – launched in 2016 – 

emphasizes the technological cooperation between developed and developing countries. In 

order to foster the innovation development in poorer countries, new mechanisms emerged (e.g. 

innovation prize) (Brook et al 2014). After the Millennium, we can speak about the ICT4D 1.0 

and 2.0 phenomena.  
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2.2. ICT4D 1.0 and ICT4D 2.0 

After the Millennium, the role of info-communication technology has gained more importance 

and it appears in the Millennium Development Goals (launched in 2000 by the UN) saying that 

the ITC background of the developing world should be improved. ICT4D refers to Info-

Communication Technology for Development. 

Because of the growing importance of digitalization and the in parallel with the industry 

4.0 phenomenon, the need for the info-communication technology development in the poor 

countries gained importance (Heeks 2008). Heeks (2008) explains with the followings why ITC 

development is essential for developing countries: “Economic, social, and political life in the 

21st century will be increasingly digital, and those without ICTs will be increasingly excluded. 

We might also give a micro-level answer: Ask poor communities or look at how they spend 

what little money they have; not always, but sometimes, they prioritize the ICT option.” 

Heeks (2008, 2009) explains the process and raise the attention to the real need of the 

cooperation on this field. He also details that ICT4D incorporates development economics, 

sociology and informatic studies, and all these disciplines should work together. In his study, 

Heeks highlights that in the ICT4D 2.0 now the uptake and impact phase is taking place. 

Altogether, globalization and the digitalization process reflect that the international community 

has to pay attention to the technological development of developing countries otherwise they 

will be excluded from the global economic processes. The main challenge is that these countries 

lack resources and without external support they are unable to improve their technological level. 

External resources can be for example foreign direct investment when multinational or 

transnational companies bring their technologies to their affiliates in developing countries 

enabling them to get to know and use these technologies. Other option can be when through aid 

activities we improve the technological capacity in these countries. We are focusing on this 

latter issue. 

 

3. Challenges in African trade and research and development path 

Out of the 31 low-income countries in the world, 27 countries can be found in Africa, and out 

of the 48 Sub-Saharan African countries 39 states have lower than 3,955 USD GDP per capita 

(World Bank 2018a). That is, the majority of the African countries belong to the low- or lower 

middle income countries. This underdevelopment is also characterized by the fact that the 

African economic output is 20% lower than its potential output (Bloom et al. 2006). However, 

with investing in education and targeted technological development, this could be increased 

significantly (Bon 2010; Danquah and Amankwah-Amoah 2017). Trade development may also 
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contribute to this improvement. In the following we detail the trade and research and 

development challenges of Africa.  

 

3.1. Trade patterns of Africa 

Developing countries face challenges in terms of participating in international trade, their share 

in total world export was around 44 percent while developed countries accounted for 52 percent 

in 2017 (UNCTADStat 2018). However, there are regional differences: the African countries 

accounted only for 2 percent, while the Asian developing countries represented 36 percent. The 

unfavorable result of the African countries is mainly due to the fact that they trade with low 

value-added goods (Table 1).  

Table 1 Share of exports of low value added products in total exports, 

average of 2005-2007 and 2013-2015 (%) 

  2005–2007 2013–2015 

Average of developed countries 35.61 39.44 

Average of developing countries 54.10 51.90 

Developing regions 

Africa 89.88 87.55 

Northern Africa 90.70 82.41 

Eastern Africa 89.64 89.82 

Middle Africa 98.13 98.37 

Southern Africa 72.36 72.05 

Western Africa 96.43 96.89 

America 64.04 62.85 

Caribbean 76.85 70.51 

Central America 40.23 35.74 

Southern America 80.59 83.72 

Asia 48.30 47.33 

Eastern Asia 35.47 34.95 

Southern Asia 81.32 72.86 

Western Asia 83.96 78.53 

Pacific 93.56 92.28 

Developing countries according to income level 

High income developing countries 50.69 48.26 

Middle income developing countries 76.60 72.81 

Low income developing countries 91.65 93.37 

Source: Udvari and Vas (2017), p. 77. 

 

In the majority of developing regions, the low value-added products1 account more than 

80 percent of their total export, while this share is only 30 percent in developed countries. 

However, there are differences across the regions: Eastern Asia – including China, Mongolia, 

                                                           
1 Low value-added products are defined as follows: 1. primary products; 2. labour-intensive products; 3. low skilled 

intensive and low technology intensive products. 
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Korea, Hong Kong, Macao and Taiwan – are approaching to the level of developed countries, 

and similar good results show the Central American countries (Belize, Costa Rica, Mexico, 

Honduras, Nicaragua, Panama). Furthermore, the higher income group a country belongs to, 

the lower the share of low value-added products in total export is. That is, if a country aims to 

achieve higher income level, the export structure needs to be changed and higher value-added 

products should be exported (Udvari and Vas 2017). 

Besides the relatively high share of low value-added products in the total export, there 

is another challenge that developing countries face: export concentration is also relatively high 

in the majority of them, especially in the African regions (Udvari and Vas 2017). Concerning 

the export concentration index, the African regions can be divided into two groups: export 

concentration is relatively low (below 0.2) in two regions (Eastern and Southern Africa), so 

their export consists of more than 50 products, in some cases more than 70. In the other two 

regions (Middle and Western Africa), export concentration is above 0.8 which shows very 

strong concentration, and their export consists of relatively few number of products (less than 

50) resulting in high dependency. 

All these contribute to the fact that intra-trade in Africa (i.e. trade on the continent) is 

relatively low owing to the followings: complementarities of exports and imports are missing; 

African suppliers are relatively weak (Geda and Seid 2015); government regulations, customs 

clearance are not transparent; energy and telecommunication infrastructure is not developed 

enough (Seck 2016); so the regional integration attempts are dying quickly (Geda and Seid 

2015). That is, trade is essential not only for economic growth and to connect to global 

networks, but to foster regional integration, too; or to decrease poverty (Goff and Singh 2014). 

In order to boost African trade and improve the trade structure, there are several opportunities 

available. One of them is the Aid for Trade initiative launched by the World Trade Organization 

in 2005, and it aims to support developing – mainly least developed countries – to participate 

in international trade more effectively (Udvari 2017). However, aid and specifically Aid for 

Trade not only promotes African exports to the donor countries, but mutual benefits appear: 

trade of donor countries is also fostered by Aid for Trade (see, e.g. Lemi 2017; Liu and Tang 

2018; Udvari 2017). It is also shown that trade with China contributes to African growth but 

foreign aid does not (Mullings and Mahabir 2018). To improve trade performance, development 

in research and development activities would have positive impacts. In the followings, we 

concentrate on this topic. 
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3.2. Characteristics of the African research and development 

Research and development expenditures are below 0.3% in the Sub-Saharan African countries 

(Danquah 2018), but technological development varies across the countries (Bapties and Teal 

2014). However, it is a problem that investments in development of products which would be 

appropriate for the markets of developing countries are very low (OECD 2008). In the case of 

the African countries, impacts of R&D expenditures are more significant in high technology 

intensive sectors than low-tech sectors which are though dominant in the African countries 

(Tsang et al. 2008). 

Concerning the EIU (2018) rank on technological readiness, Finland takes the first place 

with 9.7 point, while the African countries have less than 2 points and take the worst positions 

on this list. Taking into consideration that access to mobile phones and internet are key factors 

to build up this rank, findings of Haftu (2018) are essential: 10 percent growth in access to 

mobile phones results in 1.2 percent GDP growth. However, the author could not prove the 

same in connection with internet access, maybe because the low technological level. It is proven 

also by data: in 2016, more than 80 percent of the people living in developed countries used 

Internet, while this rate is below 20 percent in the African countries (there are only six countries 

where this proportion is between 40 and 60 percent) (EIU 2018). 

In Africa, the number of academic publications is at a relatively low level, and the 

scientific infrastructure is not sufficient, either – the number of African scientific publications 

dramatically dropped after its peak of 1987 (Hayward 2010). Although in the last few years, 

there is an increase in the number of publications, it is still very concentrated: between 2002 

and 2015, there were 317,419 publications from African countries – but 90 percent came from 

the ten most publishing countries with exceptional results of Egypt and South Africa (World 

Bank 2018b). Furthermore, there is no significant change among the Top20 countries. 

Technological development is also essential to improve the higher education – this 

would contribute to economic development in Africa (Bon 2010). Danquah (2018) suggests 

based on his findings that domestic capacities should be improved (human resources and 

technological research), since access to foreign technology would not solve the African 

problems. He also claims that expenditures on R&D should be significantly increased in this 

region, too. However, the question comes up: how could one increase its expenditures if even 

the basic social needs could not be met in Africa? 

Technology transfer could be solved even through transnational corporations. Although 

new technologies and knowledge could be spread through the vertical network and local 

companies could benefit from it, it is shown that this process does not take place in low-income 
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countries (i.e. in the majority of the African countries) (UNCTAD 2010). Similar results appear 

in the study of Gui-Diby and Renard (2015): the inward FDI did have significant impact on 

neither the industrialization process of the African countries and nor the technology transfer 

among the local companies. Malikane and Chitambara (2018) also proved that though the FDI 

had a slight impact on productivity, it was not very strong, that is, in terms of technological 

level underdeveloped countries cannot raise their productivity in higher extent than the more 

developed countries. Moreover, Elmawazini and Nwankwo (2012) pointed out that FDI 

negatively affects the size of the technological gap between the developed and developing 

countries because FDI targets the primary sectors. All in all, FDI will not boost technological 

development in African countries because of the missing conditions (e.g. human resources, 

trade openness, market regulations). 

All these refer to the fact, that research cooperations between African and other 

countries are essential (Bon 2010) so as access to other sources than FDI. There are several 

international cooperations built up in the last few years (e.g. Network of African Science 

Academies – see for details in Bon (2010)), and there are numerous international initiatives, 

too. In the followings we focus on the Millennium and Sustainable Development Goals, and we 

also characterize the EU-Africa research cooperation.   

 

4. The EU-Africa research and development cooperation 

The EU has built special relationship with the African countries (most of them are members of 

the so-called ACP-group), and this relationship includes trade, international development 

cooperation and research and development cooperation, too. That is, the relationship is 

relatively wide having effects on African countries. In the followings we detail the research and 

development cooperation side of this relationship – firstly we introduce the basics of the 

cooperation, then we detail the trends in Aid for Innovation. 

 

4.1. EU-Africa research and development cooperation 

Relations between the European Union and Africa have a relatively long history, since the EU 

has established formal relations with the African, Caribbean and Pacific (ACP) countries since 

the 1970s. The main emphasis was to foster liberal trade between the EU and the ACP countries. 

In 2007, the Joint Africa-EU Strategy (JAES) was accepted, resulting in that the EU had become 

one of the most significant trade partners of Africa. This relation was extended by international 

development cooperation activities. During this, the EU tries to take into consideration the 

policy coherence for development, and – among others – research and development is 



10 
 

mentioned as an affected sector (Allwood 2013; OECD 2008). Maybe these all resulted in that 

there has been formal cooperation on the field of research and development between the EU 

and Africa.  

The first agreement on the EU-Africa research cooperation was signed in 2010 only at 

the EU-Africa High Level Policy Dialogue on Science, Technology and Innovation. This 

document has become a crucial part of the JAES and its horizontal and overall issue (EC 2017b, 

2017c). This initiative aims to provide appropriate platform for exchanges experiences on the 

fields of research and innovation, and to determine long-term priorities on the field of EU-

Africa science, technology and innovation (STI) cooperation (EC 2017b). Altogether, it 

contributes to social, human and economic development, including the implementation of the 

Sustainable Development Goals. Besides the EU28 member states, 55 members of the African 

Union participates in this cooperation.  

This STI-cooperation has the following form (Ec 2016, 2017b). Firstly, the members of 

the African Union could participate in the research framework (FP7) in the previous financial 

period – there were 453 projects affected. Secondly, African researchers can apply for Marie 

Curie scholarship (more than 1,600 African researchers participated in the last period). Thirdly, 

researchers in the African Union are eligible to establish European Research Centres (there 

were 10 cases in the last period).  

The EU’s activity is strongly influenced by the international environment. It is shown 

by the fact, too, that the European Commission published a study in 2015 (EC 2015) in which 

it analyzed how science, technology and innovation may contribute to the realization of the 

Sustainable Development Goals. The importance of the EU-Africa research cooperation is also 

further emphasized and including developing countries into existing programmes (e.g. Horizon 

2020) should be enhanced. 

Horizon 2020 (H2020) establishes the current research and development framework in 

the present programming period (2014-2020). Altogether 75 billion EUR is available in this 

scheme to implement research projects (EC 2018). The main aim of H2020 is to help the 

realization of the Innovation Union as a flagship detailed in the EU2020 strategy, so to increase 

the global competitiveness of the EU (EC 2018; Pelle 2015; Renda 2015). In this program, any 

country of the world can participate – so African countries are also eligible to take part. As a 

result, the H2020 is considered as one of the most integrated research and innovation program 

(EC 2017a). Until September 2017, more than 14,000 projects were contracted (EC 2017a). 

However, there are only 141 projects in which any African partner take part – this is only 1 

percent of total – already funded – H2020 projects (Udvari and Urbánné Mező 2018). 
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Furthermore, the participating countries are concentrated (Table 2) – only half of the African 

countries participate in a H2020-project, and only one-third is conducting research in more than 

10 projects. The most active countries are South Africa, Egypt, Kenya, Ghana, Morocco, 

Senegal, Tunisia and Uganda). 

Table 2 Characteristics of the African H2020-participation 

  

Number of 

projects (pieces) 

Share in total 

projects (%) 

H2020-projects with African participation 141 

Research and scientific institutions 48 34,04 

Technological research and development 25 17,73 

Medical research 20 14,18 

Agricultural and fishery research 19 13,48 

Environmental research 19 13,48 

Energy research 9 6,38 

Educational research 1 0,71 

Number of participating African countries (pieces) 29 

In more than 10 projects 9 

Out of it more than 20 projects 3 

Out of it more than 30 projects 1 

In 5-9 projects  5 

In 2-4 projects 7 

In 1 project 8 

Source: Udvari and Urbánné Mező (2018) 

 

The last period of the H2020 was launched in 2018, and there are still 30 billion EUR 

available for the last three years (2018-2020) (EC 2017a). The operation program of this period 

offers direct opportunities for the cooperation with the African Union (EC 2017b). For instance, 

there are separate research topics – neglected diseases; food security; sustainable agriculture; 

renewable energy and climate change. In order to foster the participation of African countries 

in H2020 projects, the EU organizes info-days and trainings (EC 2017b). In line with the 

international cooperation, the EU fosters that the results and knowledge of the H2020 projects 

should be involved into the realization of the SDGs. However, there are still challenges – e.g. 

missing capacity, lack of administrative, legal and financial knowledge on project 

implementation; lack of infrastructure (EC 2017b). 

 

4.2. Aid for Innovation 

In this study we use the OECD’s definition to describe aid. In this term, aid is official 

development assistance which refers to “Flows of official financing administered with the 

promotion of the economic development and welfare of developing countries as the main 

objective, and which are concessional in character with a grant element of at least 25 percent 
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(using a fixed 10 percent rate of discount). By convention, ODA flows comprise contributions 

of donor government agencies, at all levels, to developing countries (“bilateral ODA”) and to 

multilateral institutions” (OECD 2013). Aid for innovation also meets this definition but the 

aid is provided to sectors which aim to improve the research and innovation capacities in 

developing countries. Knowledge-based aiding started in the middle of the 1990s, and 

numerous donors (e.g. the United Kingdom, Canada or Japan) supported this (King 2000, Molla 

2014). However, instead of direct knowledge aid – because of the lack knowledge on the local 

environment – building research capacities would be more beneficial (Molla 2014). As a result, 

aid for innovation has become more important. 

Measuring aid for innovation is not a simple issue since the OECD CRS database (as the 

official aid database) does not contain the precise data for aid for innovation data. Therefore, in 

calculating the value of aid for innovation, we follow Naudé (2011) and UNCTAD (2007) 

recommendations, who suggested that aid for innovation can be categorized into two main 

groups. Direct aid for innovation which represents aid spent on research and technological 

development (called as aid for research and technological development) (see Table 3). In this 

case, the aid provided to sectors focusing in research is called aid for innovation – this includes 

agricultural, educational, forestry or fishery research, just to mention some examples.  

Table 3 Direct aid for innovation 

Code Sector Content 

11182 Educational research 
Research and studies on education effectiveness, relevance, 

and quality; systematic evaluation and monitoring. 

12182 Medical research General medical research (excluding basic health research). 

23182 Energy research Including general inventories, surveys. 

31182 Agricultural research 

Plant breeding, physiology, genetic resources, ecology, 

taxonomy, disease control, agricultural bio-technology; 

including livestock research (animal health, breeding, and 

genetics, nutrition, physiology). 

31282 Forestry research 
Including artificial regeneration, genetic improvement, 

production methods, fertilizer, harvesting. 

31382 Fishery research Pilot fish culture; marine/freshwater biological research 

32182 
Technological research & 

development 

Including industrial standards; quality management; 

metrology; testing; accreditation; certification. 

41082 Environmental research 

Including establishment of databases, inventories/accounts of 

physical and natural resources; environmental profiles and 

impact studies if not sector specific 

Source: own construction based on Naudé (2011), UNCTAD (2007) and OECD QWIDS (2018) 

 

Indirect aid for innovation is aid which supports the sectors that are necessary to the success of 

direct aid for innovation (called as an aid for improving advanced and specific innovation 

skills). Summarizing the OECD’s database, we can state that all sectors which contain any kind 



13 
 

of training can be an element in the indirect aid for innovation. This training contains not only 

the traditional training (e.g. primary or secondary) but the training of the trainers (see teachers’ 

trainings). In practice – looking at the projects in the AidData.org database – these training 

programs cover scholarships in different programs (Udvari and Ampah 2018). 

As for the Aid for Innovation provided by the EU, the EU has extremely significant role 

as Udvari and Urbánné Mező (2018) detailed in their study. Between 2002 and 2016, the total 

aid for innovation provided to developing countries amounted of 20,564 million USD. From 

this amount, 73% stemmed from the EU. Narrowing to Africa, similar results can be seen: 71% 

of the total Aid for Innovation to Africa was provided by the EU. The most supported areas are 

agricultural research; medical research; environmental research and building up research and 

scientific institutions. 

The above-mentioned data and trends (the EU as a significant trade partner of Africa and 

significant aid provider and significant research and development cooperation is available) 

suggest that we should investigate how these influence the trade between the EU and Africa. In 

the followings we detail the methodology and the results of this investigation. 

 

5. Impacts of the EU-Africa cooperation on trade 

Taking into account the above-mentioned factors, it is worth analyzing whether the EU-Africa 

research and development cooperation contributes to export expansion of Africa or of the EU. 

We are focusing on Aid for Innovation, it has two main reasons. Firstly, the EU provides more 

than 40 percent of the African aid. Secondly, the EU provides the most significant proportion 

of Aid for Innovation to Africa: more than 70 percent of the total Aid for Innovation directed 

to Africa comes from the EU (Udvari and Urbánné Mező 2018). In the followings we detail the 

sample and indicators, and the applied method. 

 

5.1. Sample and indictors 

The analysis concentrated on African countries, and we aimed at including as many African 

countries as we could. However, we had to exclude some countries because of data availability, 

as a result, our sample consisted of 53 countries both from Sub-Saharan Africa and North 

Africa, and it includes low, lower-middle and upper-middle income countries. 

Since our aim was to analyze how aid for innovation provided by the EU contributed to 

the trade of African countries in both direction (i.e. imports and exports) and whether aid for 

innovation contributes to better trade opportunities for the EU, we analyzed the total African 
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exports, their exports to the EU and their imports from the EU. All data of these dependent 

variables were collected from UNCTADStat (2018). 

As for the independent variables, we included GDP, GDP per capita, and gross value 

added of different sectors – these data are collected from UNCTADStat (2018). Besides these, 

aid for innovation was also measured. Measuring aid for innovation is not a simple issue since 

the OECD QWIDS database (as the official aid database) does not contain the precise data for 

aid for innovation data. Therefore, in calculating the value of aid for innovation, we follow 

Naudé (2011) and UNCTAD (2007) recommendations, who suggested that aid for innovation 

can be categorized into two main groups, as we discussed above. In this analysis we included 

direct aid for innovation only which represents aid spent on research and technological 

development (called as aid for research and technological development). Since the latest 

available data for aid is only 2016, we collected the relevant statistical data for the years 

between 2002 and 2016. 

 

5.2. Methodology 

In order to analyse how African trade structure is influence by the Aid for Innovation provided 

by the EU, we employed a gravity model which is a usual model for such analysis. Gravity 

models are appropriate methods to investigate trade flows (Carey et al. 2007), and they assume 

that trade is positively affected by the income of partner countries and negatively affected by 

their distance as the proxy of transport costs (Africano and Magelhães 2005). The ground 

specification in present paper is as follows: 

 

𝑙𝑛𝑇𝑟𝑎𝑑𝑒𝑖,𝑡 = 𝐶0 + 𝑙𝑛𝐺𝐷𝑃𝑖,𝑡−1 + 𝑙𝑛𝐺𝐷𝑃𝑐𝑖,𝑡−1 + ln(𝐷𝐴𝑓𝐼 ∗ 𝐴𝑔𝑟𝑖)𝑖,𝑡−𝑗 + ln(𝐷𝐴𝑓𝑖 ∗

𝐼𝑛𝑑)𝑖,𝑡−𝑗 + ln(𝐷𝐴𝑓𝐼 ∗ 𝑆𝑒𝑟𝑣)𝑖,𝑡−𝑗 + 𝑙𝑛𝐷𝐴𝑓𝐼𝑖,𝑡−𝑗      (1) 

 

In this model i and t refers to African countries and time respectively. Trade denotes 

total export, GDPc is GDP per capita. DAfI is the amount of direct Aid for Innovation provided 

by the European Union, and there are interactions with the gross value added of agriculture 

(Agri), industry (Ind) and services (Serv) – these are measured as millions of USD. Altogether, 

we can investigate the impacts of direct Aid for Innovation separately, and the impacts if this 

direct aid is directed to different sectors. We can analyse which sector has the most significant 

impact on the trade. Model (1) was employed for analysing the following cases: (1) impacts on 
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African global export; (2) impacts on the African export to the EU; and (3) impacts on the 

African export from the EU (i.e. the EU export to Africa).  

Aid-related regression models always raise the question of endogeneity, meaning that 

dependent variables highly correlate with the error term. In the present case it means that it is 

not sure whether aid results in increasing trade or better trade performance has an impact on aid 

allocation. Since it has a distorting effect, it is needed to be solved. A solution is to involve 

instrumental or proxy variables in the analysis (for instance, Angeles and Neanidis 2009, or 

Grange et al. 2009), though these instruments may describe the original variable incorrectly, 

this way causing further distortion (Younas 2008). In aid studies the most common tool for 

handling the endogeneity problem is to calculate with lagged independent variables (Younas 

2008). However, there is no consensus in this question. Cali and te Velde (2011) calculated 

with lagged aid data in their regression model, while Wagner (2003) analysed the aid effect on 

trade both lagged and not lagged. He concludes that current (and not previous) year’s 

development assistance contributes to the trade performance in the current year. According to 

these, in present analysis all independent variables are lagged by one to five years. Its economic 

sense is that earlier economic performance determines present trade performance, and in 

innovation literature, research and innovation have impact from two to five years later than the 

R&D expenditure appeared (Lee and Park 2005). So we assume similar trends concerning aid 

for innovation. 

For the calculations we used Gretl and the weighted least squares models, since the 

Durbin Watson showed autocorrelation in the case of the general OLS, fixed and random effects 

model. 

 

5.3. Results 

Table 4 summarizes the results of the gravity model. It is not surprising that the GDP and GDP 

per capita of a country determines the trade of the country concerned (Table 4). Going into 

details and analyzing the aid for innovation, we can state that aid for innovation provided 1-3 

years before the certain year has significant and positive impact on trade in all cases. The data 

also proves that the EU has good trade opportunities due to Aid for Innovation. Aid for 

Innovation provided to the industrial sector has more impact, and the general direct Aid for 

Innovation has negative impact on the EU’s export, that is, the EU tries to limit its competitors 

(as trade partners).  
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Table 4 Results of the regression analysis 

Dependent 

 

Independent 

Total trade African export to the EU African import from the EU 

Constant 3.08346 (0.000)*** 3,080 (0,000)***   4,633 (0,000)*** 

GDP_1 0,743 (0,044)** 0,846 (0,019)** 0,389 (0,038)** 

GDP per capita_1 0,0036 (0,9614) 0,026 (0,714) 0,354 (0,000)*** 

DAfI*Agri_1 −0,064 (0,829) 0,063 (0,833) −0,028 (0,890) 

DAfI*Agri_2 −0,129 (0,744) −0,205 (0,608) 0,080 (0,751) 

DAfI*Agri_3 0,228 (0,560) 0,229 (0,558) 0,256 (0,289) 

DAfI*Agri_4 −0,472 (0,216) −0,444 (0,243) −0,142 (0,550) 

DAfI*Agri_5 0,111 (0,687) 0,028 (0,916) −0,049 (0,798) 

DAfI*Ind_1 0,615 (0,015)** 0,495 (0,049)** 0,339 (0,001)*** 

DAfI*Ind_2 −0,203 (0,471) −0,178 (0,518) 0,071 (0,652) 

DAfI*Ind_3 0,229 (0,425) 0,226 (0,419) −0,160 (0,337) 

DAfI*Ind_4 −0,328 (0,247) −0,322 (0,244) −0,044 (0,800) 

DAfI*Ind_5   0,291 (0,182) 0,341 (0,109) 0,023 (0,856) 

DAfI*Serv_1 0,282 (0,485) 0,344 (0,384) 0,081 (0,752) 

DAfI*Serv_2 −0,869 (0,105) −1,051 (0,048)** −0,373 (0,246) 

DAfI*Serv_3 0,318 (0,560) 0,412 (0,449) 0,474 (0,154) 

DAfI*Serv_4 0,424 (0,414) 0,358 (0,487) −0,133 (0,678) 

DAfI*Serv_5 −0,070 (0,835) −0,072 (0,828)  −0,011 (0,959) 

DAfI_1 −0,810 (0,109) −0,887 (0,074)* −0,358 (0,169) 

DAfI_2 1,155 (0,044)** 1,395 (0,013)** 0,210 (0,485) 

DAfI_3 −0,729 (0,225) −0,822 (0,163) −0,545 (0,078)* 

DAfI_4 0,371 (0,518) 0,406 (0,473) 0,321 (0,272) 

DAfI_5 −0,401 (0,251) −0,366 (0,290) 0,011 (0,951) 

Nr. of observations 411 411 411 

R2 0,922 0,914 0,927 

Adj. R2 0,918 0,909 0,922 

Note: *: significant at 10%, **: significant at 5%, ***: significant at 1%. 

Source: own calculations 

 

Analyzing the EU in different country groups (Visegrad countries, Baltic states and Iberian 

countries), the different factors affecting their exports can be noticed. In Table 5 we show only 

the significant variables with their sign, too. As Table 5 determines the Iberian countries seem 

to be the most effective in the use of Aid for Innovation – in the first year after donation it has 

impacts on their exports to African countries. In the case of the other groups, the effects are less 

visible. Furthermore, in more cases the sign of the coefficient is negative, that is Aid for 

Innovation from the EU may decrease the exports of these country groups to African countries. 
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Table 5 Significant variables in case of different EU country-groups 

Dependent 

Independent 

Export from 

Visegrad countries 

Export from Baltic 

states 

Export from Iberian 

countries 

Constant ***   *** ** 

GDP_1  ** (-) *** 

GDP per capita_1   *** 

DAfI*Agri_1 *  ** 

DAfI*Agri_2    

DAfI*Agri_3    

DAfI*Agri_4    

DAfI*Agri_5    

DAfI*Ind_1 (-) *  *** 

DAfI*Ind_2    

DAfI*Ind_3    

DAfI*Ind_4    

DAfI*Ind_5    

DAfI*Serv_1  (-) *  

DAfI*Serv_2    

DAfI*Serv_3    

DAfI*Serv_4    

DAfI*Serv_5 ***   

DAfI_1  ** (-) *** 

DAfI_2    

DAfI_3    

DAfI_4    

DAfI_5 (-) ***   

Nr. of 

observations 
411 411 411 

R2 0.843 0.533 0.780 

Adj. R2 0.834 0.506 0.767 

Note: *: significant at 10%, **: significant at 5%, ***: significant at 1%. 

Source: own calculations 

 

6. Discussion and conclusion 

The main aim of the present research was to analyze how the research and development 

cooperation between the EU and Africa can contribute to develop trade between the EU and 

Africa. For this analysis, we used the Aid for Innovation as an example – and we analyzed 

whether it has any impact on the African and EU trade. 

The research and development cooperation between the EU and Africa does not have a 

long history – the first official document appeared a decade ago only, however, with the 

international development cooperation activity, the EU started to develop the African research 

and development. For Africa, this cooperation is essential for further growth and development, 

otherwise the region would be more lagged behind than other regions, and the gap between the 

advanced countries and Africa would increase. 
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In our empirical research, we pointed out that Aid for Innovation has positive impact on 

the African trade, in general. However, when the EU exports to Africa, Aid for Innovation may 

have negative impact, which suggest that the EU tries to hinder its competitors in trade. Our 

findings also suggest that 1-3 year are required to achieve any development in trade. 
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