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International technology production

• R&D investments concentrated to a few
countries…
– US, Japan, UK, Germany. France

• …and a few companies
– top-25 companies invest more in R&D than entire

non-OECD world

⇒Most emerging and developing countries highly
dependent on North-South knowledge transfers

• Exception: China emerging as a major player in (R&)D, 
education, and innovation



Channels for technology diffusion

• Trade
– Technology is embodied in internationally traded goods

and services
• Multinational enterprises

– MNEs transfer technology to their foreign affiliates, from 
where it may be diffused

• People
– Students, businessmen, tourists and others moving across

international borders contribute to knowledge transfers
• Other

– Disembodied knowledge transfers through media and 
internet increasingly important (but often related to other
channels)



Evidence: 
knowledge flows through trade

• Imports of technology embodied in goods and 
services important sources of knowledge
– Prerequisite for industrial upgrading

– Source of knowledge: communications technology

– Source of knowledge: reverse engineering

• Effects dependent on local policy environment
– Trade policy impacts efficiency of adoption

– Absorptive capacity needed to make use of 
foreign knowledge



Evidence:
knowledge flows through MNEs

• Substantial potential for spillovers to local firms
– but spillovers are not automatic consequences of 

foreign presence

• Impact of FDI determined by local policy 
environment
– Technology choices of  MNC affiliates
– Absorptive capacity
– Competition (trade policy)

See also outward investment from emerging economies: 
knowledge seeking FDI



Evidence:
knowledge flows through people

• Substantial mobility of students
– Access to top-end knowledge

– Diffusion to home countries

– Large effects even if students stay in host country

• Potential effects of tourism probably
underestimated

• Unique opportunities for mutual learning and 
bi-directional knowledge flows



Conditions for enhanced
knowledge flows

• Absorptive capacity emphasized in most studies
– See Chinese example

• Trade policy important
– Openness facilitates linkages and directs resources to the ”right” 

sectors, as well as a competitive and dynamic environment
• FDI policy

– Caution needed in FDI promotion
• Legal and regulatory policy

– Property rights, incl. IPRs important in middle income countries
• Role of OECD countries

– Migration, absorptive capacity, trade policy in the North, 
incentives to engage with developing countries

• Role of OECD firms
– ”appropriate” technology (Bottom of the Pyramid), CSR



But also broader framework conditions

• Technological infrastructure
– Investments in R&D, education, imports of technology

• Socioeconomic infrastructure
– Institutions to support education, capital mobility, 

trade

• Productive capacity
– Physical and human resources

• National orientation
– Attitudes towards entrepreneurship, risk, technology

National Science Board 2008



South-South flows
• Distinct impact of South-South FDI still unclear

– Relatively new phenomenon, still focused on 
extractive industry

– Effects of current wave of FDI in agriculture?

• Larger potential from knowledge flows
embodied in trade
– High-tech products that are more ”appropriate

and affordable”, c.f. telecommunications

• Potential gains from coordinating investments
in higher education and research
– Substantial fixed costs and scale economies



Conclusion
• Emphasis on absorptive capacity

– Challenge for emerging and developing economies as well
as OECD countries

• Openness and competition
– Channels for knowledge flows as well as drivers of change

• Systems perspective
– Broader framework conditions (ecology) needed to 

support dynamic entrepreneurship

• Role for actors from OECD countries
– Domestic policy: migration, trade
– Development assistance: absorptive capacity
– Enterprises: market potential, CSR
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