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Innovative Development in Africa: Cluster and Triple Helix Approach 

 

Abstract  

This paper is based on the conceptual and theoretical analysis regarding the triple helix model as 

the demand or a challenge for a developing country, particularly the Sub-Sahara case study under 

investigation. The paper discusses the essential stages required to establish a robust synergy 

between three different actors: the university, the industry and the government alongside the local 

context in Africa, mainly the role of the university in providing help for SMEs in Africa together 

with the government or other institutional developing agencies. This paper also explores the 

promotion of SMEs by clustering approach as African SMEs are scattered across the region. 

Furthermore, this paper analyzes the potential strengths and weaknesses within African SMEs, of 

setting up appropriate strategic movements for the future of the triple helix paradigm itself. It will 

start with the lessons learned from the implementation of the triple helix in the developed countries 

then look at the local African context in order to bridge the gaps within the actors involved.  

Key words: Triple Helix, Africa, Cluster, SMEs, Academia. 
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1. Introduction 

Innovation is the new major factor across the globe. Organizations, governments, academia and 

civil society believe it is the answer to major contemporary challenges. National economy is under 

pressure from profound changes: like economic globalization, industrial geography cluster, 

liberalization, commercialization and privatization; political transformation such as the rise of a 

multipolar world and loss of sovereignty of states; technological revolutions in information and 

biotechnology; and global environmental change. All mentioned interact in complex ways and 

impact the political, economic and social models of the 20th century. 

Meeting sustainable future goals require action on a number of factors, including harnessing and 

maximizing the potential of technological innovation. Examples of such technologies include 

carbon capture and storage systems, more efficient irrigation methods, essential medicines, 

household water purification devices, and manufacturing processes that minimize waste and 

pollution. Technology and innovation has to do with three pillars of sustainable development 

namely economic growth, social equity and environmental protection. Existing production 

technology and consumer behaviour can produce positive outcomes only up to a point; beyond 

which depleting natural resource will have negative consequences for overall growth of the 

economy (OECD 2010). While some needed innovations can be fostered through existing public 

and private mechanisms at the national level, such efforts have proven inadequate to meet global 

sustainability goals, particularly with regard to meeting the needs of the world’s poorest, most 

vulnerable or marginalized in current and future generations. 

The synergy between government, science and business for sustainable future is not realized. In 

most cases, it is not equal, close to vertical subordination with a dominant position of the 

government and lack of feedback. Small and Medium Enterprises (SMEs), technology and science 

do not build relationships directly, but indirectly, via the government. Both theory and practice 

understand the complex nature of innovation, with, technocratic approach methods of creation of 

favorable conditions for the interaction of innovation subjects. Innovation policy need to pay more 

attention to technology, science and SMEs, as the central tool for innovation process. Any 

emerging national innovation model system is fragmented. With some elements inherited from the 

past, which include a relatively high level of education and strong positions of many areas of 

science and technology. Elements of innovation such as infrastructure, academia, and clusters 
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either act as pilot projects or have not gained critical mass. It is necessary to ensure that the 

development of the innovation system is provided not only by the government, as it is mostly 

provided now, but also by involvement of SMEs, the part of which is still extremely restricted. 

Ensuring a conducive institutional environment for innovation in Africa requires more precise and 

direct innovation policy, the cooperation of state and market institutions under a single mechanism 

provides improved competition capacity through innovation factors. Developed countries 

experience demonstrates that there is a policy aimed at the development of science, technology 

and innovation, and macroeconomic policies aimed at creating framework conditions for 

innovation (macroeconomic stability, taxation, competition, openness, intellectual property rights, 

etc.). Keeping this in mind, it is advisable to develop science, technology and innovation policies 

simultaneously with policies aimed at improving the framework conditions. Greater attention 

should be given to new forms of innovation activity like: clusters, technology parks, industrial 

zones, etc. It must be considered that not only real assets are important, but also institutional and 

social interaction of all participants and the atmosphere of mutual trust. 

Although Africa has been shown to be involved in pockets of vital economic activity (Ehinmowo 

et al, 2020; Harrison et al., 2016; Harrison et al., 2018), enterprise clusters scattered across the 

continent’s countries and industries, clusters help SMEs overcome constraints in form of capital, 

skills, technology, and markets. SMEs clusters help their constituents grow and compete with 

effective knowledge and technology diffusion and product specialization, leveraging local 

comparative advantage, fostering production value chains, and achieving collective efficiency. 

With that, they can significantly contribute to Africa’s economic growth by providing jobs for the 

continent’s growing population, and enable families not only to survive, but also to educate their 

children thereby moving out of poverty. With increased knowledge-intensive and globalized 

economy, Africa SMEs clusters also face serious challenges in the areas of technology, natural 

resources, infrastructure, skill acquisition, and quality control. 

However, the new triple helix paradigm has been recognised as a new concept for some developing 

countries. Although some developing countries have been employing this kind of joint partnership 

in 1990s (Tambunan, 2005), the progress has been considered to be relatively slow compared to 

similar partnerships in the US and some of the Western Europe countries (Leydesdorff, 1997). So, 
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it is beneficial for developing countries to take lessons as benchmarks in order to improve the 

existing triple helix embryo(s) that are upcoming in some of the developing countries. 

 

2. Literature Review 

i. Triple Helix 

The emergence of the triple helix system has been said to be a positive synergy among the three 

different actors in knowledge spillovers. The model engages the university as the centre of 

excellence with its academic-based research and development activities, industry as the provider 

of the customer demand based on its commercial activities as well as research and development, 

and the government as a policy maker. The integration of these different actors lies at the heart of 

the triple helix system that ideally will increase knowledge spillovers in the region; thus, increasing 

the competitive advantage of economic development, either regional or national. The triple helix 

system was introduced by Professor Henry Etzkowitz who studied the importance of joining these 

three different actors in economic activities to improve the regional development constantly. The 

triple helix provides the ideal way for a traditional university to develop into an entrepreneurial 

university. Such a ‘hands-on’ strategy, however, requires a greater science and technology policy 

capacity on the part of the state, industry and academia, since the judgements of the level and type 

of intervention in particular areas become more critical (Etzkowitz 1997). Therefore, the central 

issues are the synergy among the three different actors in societies reflecting different traditions of 

political economy, and different levels and types of economic development, including the macro 

and microeconomics of each particular country.  

ii. Cluster as a system 

A cluster is a geographically proximate group of interconnected companies and association 

institution in particular field, linked by communalities and complementarities. The geographic 

scope of cluster ranges from a region, a state, or even a single city nearby or neighbouring countries 

which also relates to the distance over which informational, transactional, incentives, and other 

efficiencies occur (Porter 1998). So, a cluster encompasses an array of linked industries and other 

entities important to competition which include suppliers of specialised inputs such as components, 

machinery, and services as well as providers of specialised infrastructure. Additionally, many 
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clusters include governmental and other institutions (e.g., universities, vocational training 

providers, standards-setting agencies, trade association) to facilitate specialised training, 

education, information, research, and technical support. Clusters occur in many types of industries, 

in smaller fields, even in some local industries, such as restaurant, car dealers, or antique shops. 

They exist in large and small economies, in rural and urban areas, and at several geographic levels 

(e.g., nations, states, metropolitan, regions, and cities). Moreover, cluster arises in both advanced 

and developing economies, although cluster in advanced economies tend to be far more developed 

(Porter, 1998). However, SMEs particularly in developing countries for instance Africa are having 

difficulties in capturing these opportunities that require products with better quality and prices and 

good service, after sales service, larger production quantities, and homogeneous product standards 

(Tambunan, 2005). Therefore, many enterprises experience difficulties in achieving economies of 

scale, and they also experience significant obstacles to internal functions. So, SMEs clustering is 

believed to offer opportunities to engage in a wide array of domestic linkages between users and 

producers and between the knowledge producing sector (universities and R&D institutes) and the 

goods and services producing sectors of an economy. Also, clustering allows SMEs to grow in risk 

by sharing the costs and risks through collaboration. Knowing and understanding clusters are of 

value to the region, only if that knowledge leads to actions that grow economies and raise standards 

of living. Unfortunately, there is no single recipe for less favoured regions to follow that will meet 

the needs of all clusters. But there are outline actions from which to choose. The choices regions 

make depends on many factors, including geography, stage of development, resource constraints, 

special societal needs, clusters priorities, market imperfections, and local preferences. Moreover, 

Porter (2000) explains that firms, either small or large, within clusters are able to more clearly and 

rapidly perceive new buyer needs. By contrast, the isolated firm faces higher costs and steeper 

impediments to assembling insight as well as a greater need to create knowledge in house. 

iii. Importance Cluster Innovation  

a. Microeconomic Competitiveness: An industrial cluster is an agglomeration of companies, 

suppliers, service providers, and associated institutions in a particular field. Often included 

are financial providers, educational institutions, and various levels of government‖ (World 

Bank, 2009). The concept of clusters is very similar to the concept of open innovation 

which is broadly accepted. Similarities also exist with the concept of triple helix. The new 

Global Competitiveness Index (GCI) framework distinguishes two broad areas of 
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microeconomic competitiveness: the sophistication of company operations and the quality 

of the business environment. 

 

 

Figure 1: 

 

Source: The World Economic Forum Microeconomic Competitiveness 

 

Other important invisible effects of clusters are: 

• Cluster competition are in three broad ways: increase in the productivity of companies 

based in cluster area; second, drive the direction and pace of innovation, which lead to 

future productivity growth; and third, stimulate the formation of new businesses, which 

expands and strengthens the cluster itself. Clusters allow each member to benefit from 

greater scale without requiring it to sacrifice its flexibility (Porter 1998);  

• Although cluster firms and cluster organisations compete against each other, particularly 

those in the same sector of activities, with many reasons justifying competition and 

cooperation at the same time. There is scope to further strengthening cluster excellence 

through trans-national cluster cooperation at business level (COM 2008);  

• All members of clusters have a sense of civic responsibility which makes them to think 

broadly not just from the point of view of private-ownership interests. The result is 

effective ownership. Clusters also completely help as regarding the social responsibility;  

• The speed of cluster formation depends and is determined by the processes that are taking 

place beyond the clustering scheme. Different processes are taking place, such as: 

organizing and activation of copyright protection and patent activities, transfer of 
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technologies, development of international scientific and educational links that promote 

processes of integration, etc.  

In evaluating cluster-based economic policy there are suggested perspectives: First, all clusters are 

important, not only traded or high-tech sectors. The productivity across all of them determines the 

standard of living of a country or region. Second, cluster efforts are not about targeting - they are 

a tool that, in principle, open to all clusters in the region. Third, cluster efforts are directed at 

improving the underlying conditions for higher levels of productivity and innovation, not the 

outcomes in terms of market share or employment directly (Ketels 2003). 

With above mentioned in mind, education and science cluster should be granted the most important 

role. As education and science are keys to promote innovation and competitiveness in the 

developed countries, cluster formation in the economy of developing country is the major way to 

development.  

To analyse the role of education and science in clusters, Solvell (2009) identified six main actors: 

firms, financial actors, public actors, universities, organizations for collaboration and media. He 

states that the determining factor is to grow cluster trees as fertility ground. Fertility ground is 

determined by intensity of the processes of clustering, namely: interest of government in cluster 

policy, attractiveness of investment environment, rate of technology transfer, formation and 

effective functioning of corresponding institutions, development of new educational and 

vocational programs, creation and generation of new knowledge etc.  
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 Figure 2: 

 

Source: Gagnidze (2015) Cluster as a tool for the Challenges of Development 

 

Gagnidze (2015) state that the roots of the tree in figure 2 provide the nutrients for the branches to 

give good feedback for continuously updated and effective system as obtained in developed 

countries but this is what is lacking in developing countries that makes desirable effective links 

weak and their results less impressionable. So, for the roots of tree above to be effective in 

providing the need nutrient for the branches in developing countries, education and science cluster 

must power the engine of development of any economy. 

 

3. Link Between Clusters and Innovations  

Economic prosperity among the regions of Africa is linked to the degree of cluster strength. 

Regions with a higher share of employment in industries that belong to strong clusters are generally 

more prosperous. Clusters are defined by two key attributes: (1) their geographic and spatial 

distribution, and (2) their economic sector. Porter (1990) defines a cluster as a group of firms 
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engaged in a similar or related economic activity within the national economy. In most cases these 

firms are geographically close, while in others they may be more dispersed.  

Schmitz (1992) defines a cluster as a geographic and sectoral agglomeration of enterprises. While 

both definitions are relevant, most of the clusters we study here fall into the latter definition, as it 

is based on geographic proximity as well as sectoral specialization. Nadvi’s (1999) collective 

efficiency model has four key variables that determine competitiveness in enterprise clusters—

market access, labor-market pooling, intermediate input effects, and technological spillovers. The 

other variable in the model is what Nadvi calls joint action. This occurs when firms make deliberate 

efforts to cooperate and collaborate. The geographic proximity of clusters is assumed to facilitate 

joint activities initiated by the enterprise.   

With regard to learning and information flows, Oyelaran-Oyeyinka (2004) has identified two types 

of knowledge: formal and nonformal (experiential learning). “Nonformal learning,” he writes, 

“which often takes the form of learning-by-doing, is an important component of human capital, 

particularly in economic contexts where traditional craftsmanship, often acquired through 

apprenticeship, predominates.” Oyelaran-Oyeyinka further notes that knowledge of production, 

which is tacit to a large extent, relies largely on workers’ skill (know-how), although skill itself 

draws on “knowwhy” to find reasons for particular procedures or routines.   

Nadvi (1997) recognize that clustering offers unique opportunities to engage in a wide array of 

domestic links between users and producers, and between the economy’s knowledge-producing 

sector (universities and R&D institutions) and its goods-and-services-producing sector. All of 

these linkages stimulate learning and innovation. Mytelka (2004) emphasizes the role of clusters 

in promoting the kind of interactivity that is an important stimulus of innovation, but cautions that 

the colocation of actors in geographic proximity does not automatically lead to interaction, 

learning, and innovation.   

To demonstrate these points, we have chosen cases in low- and middle-income countries in East 

and West Africa. The sectors covered range from natural-resource-based activities, such as fishing, 

to high-tech industries, such as auto parts and computer manufacturing. Table 1.1 provides an 

overview of the case studies. 
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The World Economic Forum’s Twelfth Pillar Innovation are: sufficient investment in research and 

development (R&D), especially by the private sector; the presence of high-quality scientific 

research institutions that can generate the basic knowledge needed to build the new technologies; 

extensive collaboration in research and technological developments between universities and 

industry; and the protection of intellectual property. Second, it includes the following indicators: 

Quality of scientific research institutions; Company spending on R&D; University-industry 

collaboration in R&D; Government procurement of advanced tech products; Availability of 

scientists and engineers; PCT patents. It is clear that all the above mentioned if present in any 

country's economy will improve the existence of cluster (the more powerful the cluster is, the more 

its improved). It also points out the universality of the cluster approach. It is mentioned in the 

statistical analysis and overview of current policy done in many countries that ―Innovation is 

increasingly characterised as an open process, in which many different actors companies, 

customers, investors, universities, and other organisations cooperate in complex ways and ideas 

move across institutional boundaries more frequently. The traditional linear model of innovation 

with clearly assigned roles for basic research at the university, and applied research in a company 

R&D centre, is no longer relevant. Innovation can benefit from geographic proximity which 

facilitates the flows from formal knowledge and the unplanned interactions that are critical parts 
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of the innovation process. This is one of the reasons why innovation occurs locally and its benefits 

spread more widely through productivity gains (Innovation Clusters in Europe). If the University 

is granted the special role for effective operation of clusters, it will stress the vital role of higher 

education and lifelong learning in supporting innovation. Delivering on the role of universities in 

Africa, it must be reformed and modernized with priority areas namely: improving governance, 

developing new partnerships with business, increasing and diversifying sources of funding, 

extending opportunities for higher education and lifelong learning to support the innovation 

capacity of the labour force. The strong interdependence between the Clusters and Innovation is 

also confirmed. Innovation clusters are determined in form, namely: ―Innovation clusters mean 

structures or organised groups of independent parties (such as innovative start-ups, small, medium 

and large enterprises, as well as research and knowledge dissemination organisations, non-for-

profit organisations and other related economic actors) designed to stimulate innovative activity 

by promoting sharing of facilities and exchange of knowledge and expertise and by contributing 

effectively to knowledge transfer, networking, information dissemination and collaboration among 

the undertakings and other organisations in the cluster. 

 

4. Cluster as an Innovation system  

A system is a set of interconnected elements which form a whole and show properties which are 

properties of the whole rather than of the individual elements (Laszlo, 2011). Succinctly, a system 

may be described as a complex of interacting components together with the relationships among 

them that permit the identification of a boundary-maintaining entity or process (Laszlo & Krippner 

1998). Unarguably a system is more than the sum of its parts, meaning a system has certain 

qualities and properties that we cannot find in the parts by themselves. These qualities come from 

the organization of the system (Morin, 2014). Within clusters, these entities can operate more 

efficiently and can share common technologies, infrastructure, pools of knowledge, and demand. 

So, the system characteristics are proximity of the constituent elements, interrelationships of 

separate and one whole, dynamics, mutual influence and synergy. These features are characteristic 

for clusters, for which we can conclude that a cluster also is a system (Gagnidze, 2015), namely:  
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• As ineffective activity of one of clusters major players namely firms, financial actors, 

public actors, universities, organizations for collaboration and media will cause damage to 

all parties and the success of one will support all of them.  

• The system is characterized by synergy, the same may be observed in cluster and its 

component firms. Cluster firms are more innovative than non-cluster firms. 70% of the 

innovative cluster companies introduced innovative production technology. Cluster 

creates a unified system of interests, namely: a) the interest of science is research, creation 

of new knowledge and offer of new products to the market; b) the interest of education is 

to master and transfer new knowledge; c) the interest of businesses is to offer new products 

to the market and make a profit; d) the interest of State is local economic development and 

to raise welfare. Such convergence of interests is an indisputable guarantee of success;   

• Cluster is not a closed system, so it brings out the best potential of the region over time. 

28% of all African employees work in enterprises that are part of a cluster. In some regions, 

this share goes up to over 40% while in others it is only about 15;  

• Cluster system is characterized by dynamics, since it forms sub-clusters. As a result, it’s 

renewable and meets the increased and new requirements. Over time, the clusters can 

change their profile and specialization;  

• Cluster is an extendable system. On one side, it improves the separate firm's management 

and economic indicators and on the other, with this process it encourages strengthening of 

the chain of firms and business environment improvement. This is confirmed by the World 

Economic Forum's Global Competitiveness Report. In these reports the clusters are 

considered as part of Microeconomic Competitiveness and the state of cluster 

development, is as one of the indicators of ―Business Sophistication pillar. Other 

indicators of this pillar also focus on cluster, these are: Local supplier quantity, Local 

supplier quality, Nature of competitive advantage, Value chain breadth, Control of 

international distribution, Production process sophistication, Extent of marketing, 

Willingness to delegate authority (GCR, 2014-15).  
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5. Conclusion  

The study discusses cluster innovation as a tool for the Challenges of Development in Africa, 

Clusters relate to the characteristics of the modern innovation process: it is considered as reduced 

scale innovation systems. The cluster activities and initiatives help establish interdisciplinary 

teams on special thematic fields, which jointly initiate novel ideas and innovative products. The 

growth of cluster innovation tree is determined by fertility of the ground on which this tree grows, 

and education, science and technology is recognised as the fertiliser for the ground. Policy making 

has in recent years become significantly more evidence-based. There is now a much stronger 

recognition that local circumstances need to drive choices about action priorities and ways to 

implement them. Cluster innovation is an important tool of economic development. For Cluster 

innovation to be truly sustainable and scalable, the government has a vital and multifaceted role to 

play. In addition to providing leadership and coordination, the public sector needs to establish a 

favorable regulatory and incentive-based environment, facilitating innovation and the acquisition 

of knowledge and technology. It should also provide high-quality public goods from which the 

private sector can benefit.   

 

Some Policy Implications  

Several policy implications can be drawn from our studies, but these are by no means uniformly 

applicable to all clusters in Africa. Most firms in the clusters are owned by individuals who are 

resourceful and educated, with a complement of relatively skilled workers. Firm dynamism is 

usually limited by market type and size. To meet the needs of clusters’ diverse contexts and 

industries, policy design and implementation must be carefully considered and well planned. 

Government measures might include efforts to:  

• Encourage further knowledge acquisition, adaptation, and dissemination. Based on clusters’ 

current knowledge networks and inter-firm links, collaboration should be encouraged, 

especially with foreign companies. Tapping into foreign technologies and applying them in a 

local context is crucial for improving clusters’ competitiveness. Nnewi’s close link with 

Taiwan is an example of such a collaboration. In addition to training and technical assistance 
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collaborations, medium and large enterprises should also be encouraged to engage in R&D 

and innovation.   

• Strengthen educational institutions and technology institutes and their link with the SMEs. 

Technology institutes and universities (both public and private) should be encouraged to 

become more attuned to industry needs. They should reach out to firms with offers to provide 

technology support (such as R&D and technology brokering) and technical assistance. Policy 

incentives can be designed to encourage joint research, contracted services, and other types of 

collaboration. Universities must provide more skilled graduates to meet market demands. To 

accomplish this, some educational reforms, including curricula and overall pedagogy.   

• Establish and enforce a business-conducive institutional plan, including clear regulations, 

standards, and quality-assurance mechanisms. These are important for building an enabling 

business environment, encouraging innovation, and delivering quality products. In defining 

and carrying out such a plan, a close public–private partnership is very important. Many tasks 

can be done in collaboration with trade and professional associations, which are present in 

almost every cluster. In some cases, the function of associations needs to be strengthened.   

• Strengthen and upgrade skill training. In most clusters studied, skill levels are low, as are 

education levels, with a majority of the labor force having completed only primary school or 

junior secondary school. To enhance productivity and cope with increasing international 

competition, African firms need to upgrade the skill level of their labor force. This is also 

essential for product and process innovation, the key factors in promoting firms’ long-term 

survival. Improving skill levels must be done through close collaboration with universities, 

technology institutes, and training organizations. The focus should not just be on production 

technology, but on business management, marketing, branding, and packaging.   

• Provide sound infrastructure. Firms are constrained by poor public goods delivery—water, 

power supply, phone lines, and so on. For example, in the Nnewi cluster, 98 percent of firms 

claim that they have to spend a nontrivial percentage—in some cases up to 40 percent—of 

their total investment on private power generation and other utilities. This issue has to be 

addressed by the government.  

• In the long run, promote greater consumer purchasing power. Firms grow when markets 

expand and, more importantly, when income levels are able to sustain high-quality consumer 
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goods. Relevant policies should be seen in the light of enterprise promotion, leading to the 

evolution of higher levels of subcontracting and specialization. 
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