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Structural transformation, technology and 
development

• Structural transformation: levels and patterns of 
investment to shift to higher value activities

• Manufacturing as primary site for technology 
acquisition and productivity growth

• No case of catch up by developing countries with 
advanced economies without industrialisation

• No case of successful industrialisation without industrial 
policy

• Limitations to “leapfrogging”: countries best placed to 
benefit from 4IR are those with established industrial 
base
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Manufacturing, technology and employment in 
international perspective

• Manufacturing: primary source of growth and mass 
employment until the 1980s

• Direct employment creation under pressure
– Statistical phenomenon
– “Great Doubling”: entry of China, India, Eastern European 

workforce into global trade

• Manufacturing can create substantial direct jobs and has 
highest indirect employment multipliers

• Industrialisation generates incomes necessary to create and 
sustain large scale services jobs  

• Increasingly fuzzy boundaries between sectors
– Manufacturing <-> Services
– Industrialisation of Agriculture
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Compound annual Manufacturing growth vs GDP per capita growth, 1994-2016
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Source: World Bank Development Indicators



What do we know about the 
Fourth Industrial Revolution?

• Expedited Technological Change across multiple 
platforms is real …

– Digitalisation

– Robotics

– “Internet of Things”

– Additive (3D) Printing

– Nanotechnology

– Biotechnology
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What do we know about the 
Fourth Industrial Revolution?

• … however technological change is often more 
evolution than revolution
– Various 4IR technologies are not that new: robotics, 

additive (3D) manufacturing
– Commercial versus technological viability
– Countervailing forces e.g. cybersecurity concerns with IOT

• Integrate 4IR considerations into firm, sector, 
industrial strategies … 

• … rather than “drop everything for the 4IR”
• Largest challenge is reaching accommodations that 

involve long-termism and compromise
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SA and the 4IR: automotive-mining nexus

• Global shift to electric vehicles
• Impact on demand for PGM minerals
• Need to develop new sources of demand for PGMs

– Hydrogen economy and fuel cells
– Partnerships to ensure industrialisation in SA
– Engage with EV battery vehicle developments

• Development of mining equipment, vehicles and 
consumables

• Rise of EV’s will impact regional demand for minerals: 
cobalt, copper

• Need long term compact around exploration, investment, 
industrial linkages, transformation and social investment in 
mining communities
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SA and the 4IR: high-value agriculture

• 4IR is happening in agriculture

• Opportunity to create circa 100,000 jobs in high value, 
labour-intensive, export oriented horticultural 
products (BFAP)

• Selective insertion of high technology and high skill 
can catalyse large-scale unskilled employment
– Production level (horticultural, irrigation, energy)

– Cold chain and logistics

• Requires compact around security of land tenure, 
public investment in water, R&D, decent work and 
social investments in rural communities
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SA and the 4IR: retail-manufacturing nexus

• SA retail has grown substantially …
• … but on the back of credit-fuelled consumption
• … challenges to SSA expansion
• Domestic retailers face disruption from new foreign entrants and the rise 

of e-commerce
• Retail has an interest in

– Localisation and integration of new suppliers into value chain in SA, 
especially black industrialists

– Regionalisation of production

• Examples of successful insertion of technology to link retailers from 
Clothing Textile Competitiveness Programme:
– Access to 3D printing machines to footwear firms
– ICT links between retailers and manufacturers to drive “fast fashion”

• Requires long term commitments to localisation and regionalisation and 
strategic approach to digitalisation and the rise of e-commerce.
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