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tion in Africa. In this study, major issues of Africa9s technological efforts and ca

Section 2 gives details on the extent of Africa9s technological heterogeneity, on the 

also looking at country case studies. In this section 2, the extent of Africa9s technolog-
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all sizes are affected by the digital transformation. Despite emerging signs of Africa9s 

3

innovation systems, the continent9s technological efforts and capabilities need to be 

of the study Africa9s technological heterogeneity is considered and a 



2 Africa’s Technological Heterogeneity, Technological Capability 

2. 1 Africa’s technological and manufacturing heterogeneity –



definitions of <technological capability= which are circulating.

Lall9s Matrix of technological capabilities (Lall 1992) with three functional areas (i

reaching is the operational definition of <productive 

ilities= by UNIDO (UNIDO 2012, p. 12): <Productive capabilities have been 

ent technological and organizational functions=. A new set of productive capability 

indicators was developed (UNIDO 2012, p. 48), with indicators for <capability dete

minants=, <capability enablers=, <capability outcomes= and <production outputs=. In 

Africa9s technological capability and manufacturing develop

http://www.meyer-stamer.de/pillars.html


McKinsey9s i5F Index (Internet Five Foundations Index), and

McKinsey9s IGDP Index (Internet9s GDP Contribution Index)



knowledge in the economy and can be assessed by trade data. Countries with <div

ty= and <exclusiveness= have accumulated technological knowledge and have d



bilities matter. In dimension 1 <capacity to produce & export manufactures= the ind

cators <manufacturing value added per capita= and <manufacturing export per capita= 

play a role. In dimension 2 <technological deepening and upgrading= there are 4 sub

indicators. These are the <degree of industrialization=, with the proxy <Medium

ed= and the proxy <Manufacturing Value Added as a share in total GDP=, and <export 

quality= as measured by the indicators <Medium

ports as a share in Total Manufactured Exports= and <Manufactured Exports as a 



share in Total Exports=. The dimension 3 is <World Impact= and is measured by the 

two indicators <Impact of the country on World Manufacturing= and <Impact of a 

country on World Manufactures Trade=, covering the share of the country in World 

ritius (79), Algeria (82), Swaziland (85), Botswana (86), Cote d9Ivoire (89), Nigeria 



Internet’s Contribution to GDP 

enegal and Kenya as <leaders=, with Morocco and South Africa as <followers=, with 

Mozambique, Cote d9 Ivoire, Tanzania, Cameroon, Ghana and Egypt as <emerging 

Internet countries=, and with Angola, Algeria, Ethiopia and Nigeria as <countries 

their weight=, although Nigeria would jump to the group of <emer

ing countries= if adjustments for oil volatile revenues are made. Both indexes give a 

https://www.weforum.org/reports/the-global-information-technology-report-2016
http://reports.weforum.org/global-information-technology-report-2016/networked-readiness-index/
https://tcdata360.worldbank.org/indicators/entrp.network.idx?country=BRA&indicator=3499&viz=line_chart&years=2012,2016
https://tcdata360.worldbank.org/indicators/entrp.network.idx?country=BRA&indicator=3499&viz=line_chart&years=2012,2016


ventional regulatory reforms towards <ease of doing business= and by related trade 



<export push= as a basis for an offensive market access approach; second, building 

<industrial clusters= around major cities, capital cities and megacities; and third, 

strengthening the development of <industrial capabilities=. For the development of 

industry clusters, and related technological capabilities. The concept of an <ex-

port push= is related to the task of converting national comparative advantages into 

by strengthening regional and global value chains. The <export push= strategy has to 

be correlated with strategies to build <industrial clusters= and <industrial capabilities=. 

t of this Three Elements Strategy, but <digital infrastru

ture= and <digital entrepreneurship= are basic requirements for sustainable networ



3 integrating Africa9s firms much deeper into global and 

ted with <export push= indu

active public policies are needed. An <export push= development ap-



green growth development strategies, and policies for unleashing Africa9s growth p



The issue is to <break into= regional and global markets (UNIDO 2009), while i

by accumulating productive knowledge. The <product space= defines the products 





Four dimensions matter for Tunisia9s III, and so the following questions have to be 

nies9 distribution of size and employment in the sector). The weighted average of all 

–



of <nearby goods= in terms of productive knowledge, such as developing other and 

3





knowledge led to the production of <nearby= products 

traditionally an important sector for exports, employment, for other sectors9 growth 

South Africa9s mining sector is important for exports, employment, consumption and 



in South Africa9s mining sector has occurred through 

backward integration while forward integration through minerals9 beneficiation is 

3

for South Africa9s future competitiv

Although Nigeria9s manufacturing sector has a minor share of 3.4% in GDP, the share 

http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Afrique_du_Sud_EN.pdf
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Afrique_du_Sud_EN.pdf
http://www.dmr.gov.za/beneficiation-economics.html


Nigeria’s Otigba ICT Cluster is Building Capabilities in Formal and 



nt of Nigeria9s industrial production) and 
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http://www.balancingact-africa.com/news/telecoms-en/6308/capdan-makes-case-for-local-pcs-in-nigeria
http://www.balancingact-africa.com/news/telecoms-en/6308/capdan-makes-case-for-local-pcs-in-nigeria




3 <Global Inn

vation for Local Markets= 3

ards and trade restrictions and policies. This segment is very important for Africa9s 



3

<Regional Processing= 3

3 <Energy

intensive Commodities= 3

3 <Global Technology/Innovators Industries=

3 <L

=



more flexible work arrangements are requested also in Africa9s manufacturing indu

leapfrogging; a move from <copying and pasting= strategies to strategies based on 

<granularity= strategies is recommended. This move is important for Africa to benefit 

erates, and so we are experiencing rapid advances in the innovations built on top of the core <expone
tial= technologies. The pace of technological advance is unprecedented in history and shows no sign

4 4



adays even presented as an <awakening manufacturing giant=, but beside of using 

https://www2.deloitte.com/za/en/pages/manufacturing/articles/africa-industry-4-0.html


innovation capability; Africa9s large 

moting the <green economy= in Africa. Manufacturing along <green economy= i

ess about <greener industries=. Informal sector capabilities 

s (see Alabi/Wohlmuth 2019 on <greening of 

the waste management industry= in Nigeria). The spread of ICT to informal sectors 



<Greening of supply chains= within the manufacturi

manufacturing processes are meeting these standards. <Greening opportunities= are 



hering to <green economy princ

ples=. Companies in the clothing and textile manufacturing industry and in the eco

grammes in Africa9s industry show a high potential to increase competitiveness 



3

ic country9s settin

https://www.unido.org/resources/publications/flagship-publications/industrial-development-report-series
https://www.unido.org/resources/publications/flagship-publications/industrial-development-report-series


<getting prices right= as one determinant may lead to specialization in activities with 



the synthesis). The study <broadly defines techno

African countries.= (See the World Bank Summary, in World Bank 1995) Around 20 





mechanics9 associations which are representing the interests of the auto

3







such as in the aerospace and defence cluster <High Tech Advanced Manufacturing, 

mechanical and Defence Cluster= at the Centurion Aerospace Village (D

(DST), the CSIR (Council for Scientific and Industrial Research)9s Nationa

http://www.surfcanyon.com/search?q=manufacturing&f=slc&p=wtiffeub
https://www.cav.org.za/


tem, which is transferred to a new Aerosud9s I

<Hi Tech Aeromechanical Advanced Manufacturing and Defence Cluster= is an in

d has received a <Special 

Project Status= from the City of Tshwane. The primary purpose is it to develop a 

https://www.cav.org.za/


higher education, <technological balance of payments=, share of medium and high 

https://www.globalinnovationindex.org/Home
http://www.nepad.org/programme/african-science-technology-and-innovation-indicators-astii
http://www.nepad.org/programme/african-science-technology-and-innovation-indicators-astii


<

those employed, their families and communities.=

http://www.rockefellerfoundation.org/our-work/current-work/digital-jobs-africa
http://www.rockefellerfoundation.org/uploads/files/9c9e4885-68e6-4670-9d48-11a830f92401-website.pdf
http://www.rockefellerfoundation.org/uploads/files/9c9e4885-68e6-4670-9d48-11a830f92401-website.pdf
http://reports.weforum.org/disrupting-unemployment/digital-jobs-africa/


tion of <stable jobs= (empl

tion initiatives for Africa would fundamentally alter Africa9s production and co

China9s experience how to do this in a state

https://www.cfr.org/blog/digital-jobs-africa-way-forward
https://www.britishcouncil.org/education/skills-employability/what-we-do/entrepreneurial-africa/news-events/digital-jobs-africa
https://www.britishcouncil.org/education/skills-employability/what-we-do/entrepreneurial-africa/news-events/digital-jobs-africa
https://includeplatform.net/.../2c.-Youth-employment-programs-i...
https://includeplatform.net/.../2c.-Youth-employment-programs-i...


https://www.gsma.com/mobilefordevelopment/programme/ecosystem-accelerator/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/
https://www.gsma.com/mobilefordevelopment/programme/ecosystem-accelerator/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/
http://blogs.worldbank.org/digital-development/importance-mapping-tech-hubs-africa-and-beyond
http://blogs.worldbank.org/digital-development/importance-mapping-tech-hubs-africa-and-beyond




Africa to <win the war for talent= (McKinsey 2012b, p. 14); policymakers in Africa 

https://www.gsma.com/mobilefordevelopment/programme/ecosystem-accelerator/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/
https://www.gsma.com/mobilefordevelopment/programme/ecosystem-accelerator/africa-a-look-at-the-442-active-tech-hubs-of-the-continent/
http://gisc.bsr.org/
http://samasource.org/


sectors). Kenya9s 

Kenya’s Digital Entrepreneurship Ecosy

Economy’s Intern

http://wananchi.com/
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and grants lead to a type of <compepreneurs= who are competing for the prize money, 



senting <cool and trendy= mobile a

https://www.researchgate.net/publication/299469062_Digital_Kenya_An_Entrepreneurial_Revolution_in_the_Making
https://www.researchgate.net/publication/299469062_Digital_Kenya_An_Entrepreneurial_Revolution_in_the_Making




<Global 

Based Services=

https://www.researchgate.net/publication/270576617_Entrepreneurship_development_in_Africa_an_overview
https://www.researchgate.net/publication/270576617_Entrepreneurship_development_in_Africa_an_overview
https://blogs.worldbank.org/digital-development/the-global-opportunity-in-it-based-services
https://blogs.worldbank.org/digital-development/the-global-opportunity-in-it-based-services
http://www.smart-villages.com/


these are new product developments, but there is already some history of <Made in Africa= cars; see: 

http://www.ecgsa.com/smartvillagecairo1
https://localmotors.com/
https://en.wikipedia.org/wiki/Local_Motors
http://www.greenwisebusiness.co.uk/news/green-innovation-how-local-motors-is-revolutionalising-the-way-cars-and-bikes-are-designed-manufactured-and-sold-3947.aspx
http://www.greenwisebusiness.co.uk/news/green-innovation-how-local-motors-is-revolutionalising-the-way-cars-and-bikes-are-designed-manufactured-and-sold-3947.aspx
https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
https://localmotors.com/Jakusa/honda-africa-twin-by-jakusa-design/
https://localmotors.com/Jakusa/honda-africa-twin-by-jakusa-design/
https://localmotors.com/microfactory/
https://www.brandsouthafrica.com/investments-immigration/africa-gateway/8-african-cars-270116


ti, the world’s first 3D printed car

is developed by the Local Motors team at the Department of Energy9s 

s9 global co

platform. One of the advantages is the reduction of the number of parts in a vehicle9s 



principle <harnesses a distributed knowledge network which is both hyper

nd sustainable.=

globe is how the 8mobility9 

ties, together with the 8mobility9 of physical goods due to 3D printing and open d

See on the impact of this 3D printing <revolution= on Africa: 

https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
https://infomineo.com/additive-manufacturing-africa-middle-east/
https://infomineo.com/additive-manufacturing-africa-middle-east/


ca9s innovation and technology hubs and o

https://www.gemconsortium.org/report


http://research.ihub.co.ke/uploads/2013/may/1367840837__923.pdf
http://www.ihub.co.ke/downloads/ihub_entrepreneurs_report.pdf
https://edition.cnn.com/2015/06/19/africa/gallery/african-tech-hubs/index.html
https://vc4a.com/
http://africancrowd.org/about/what-is-crowdfunding/peer-to-peer-lending/
http://africancrowd.org/about/what-is-crowdfunding/peer-to-peer-lending/


stage Entrepreneurial Activity (TEA) Index, <which gauges the level 

364 years)=.

can middle class; while women have positions in the lower ranks of Africa9s middle 

ss, men are present at higher income levels of Africa9s middle class 

nt of Economic and Social Affairs, 2010, The World9s Women 

http://unstats.un.org/unsd/demographic/products/Worldswomen/WW_full%20report_BW.pdf
http://gemconsortium.org/docs/download/2645


through the internet is the control over and the appropriation of returns from one9s 

http://www.washingtonpost.com/blogs/worldviews/wp/2013/07/16/the-amazing-surprising-africa-driven-demographic-future-of-the-earth-in-9-charts/
http://www.washingtonpost.com/blogs/worldviews/wp/2013/07/16/the-amazing-surprising-africa-driven-demographic-future-of-the-earth-in-9-charts/
http://worldpopulationreview.com/continents/africa-population/
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http://dev.mysql.com/downloads/
https://github.blog/2018-11-08-100m-repos/
https://www.crunchbase.com/organization/africa-open-innovation#section-overview
https://blogs.thomsonreuters.com/sustainability/2018/04/17/youth-perspective-open-innovation-for-africas-future-agenda/
https://blogs.thomsonreuters.com/sustainability/2018/04/17/youth-perspective-open-innovation-for-africas-future-agenda/


http://www.gridcars.net/index.php?option=com_content&view=article&id=58&Itemid=65
http://en.wikipedia.org/wiki/Research
http://en.wikipedia.org/wiki/Patent
http://en.wikipedia.org/wiki/Joint_venture
http://en.wikipedia.org/wiki/Corporate_spin-off


http://www.exchange.theinnovationhub.co.za/
https://www.dailymaverick.co.za/article/2013-11-04-telkom-innovation-challenge-a-mega-sting-in-the-tail/#.WJ9C4X8e_hc
https://www.dailymaverick.co.za/article/2013-11-04-telkom-innovation-challenge-a-mega-sting-in-the-tail/#.WJ9C4X8e_hc
http://biomanufacturing.csir.co.za/?page_id=576


; see on SAPPI9s R&D:

gauged systematically. Africa9s participation in the global value creation network 

vant for Africa9s manufacturing sector 

In this study, Africa9s technological heterogen

https://researchspace.csir.co.za/dspace/handle/10204/9794
http://www.gridcars.net/
http://www.riis.co.za/
http://www.riis.co.za/?p=2116
http://www.csir.co.za/
https://www.sappi.com/de/research-and-development
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(AEO) 2019, Special Theme: Integration for Africa9s economic prosperity, Abidjan: 

https://www.afdb.org/en/knowledge/publications/african-economic-outlook
https://www.afdb.org/en/knowledge/publications/african-economic-outlook
https://www.afdb.org/en/knowledge/publications/african-economic-outlook
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Afrique_du_Sud_EN.pdf
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Afrique_du_Sud_EN.pdf
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http://aosti.org/index.php/report/finish/5-report/15-assessment-of-scientific-production-in-the-african-union-2005-2010
https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
https://adsknews.autodesk.com/pressrelease/autodesk-and-local-motors-collaborate-on-first-spark-3d-platform-implementation
http://www.cav.org.za/
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