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CATCHING TECHNOLOGICAL WAVES

• Focus is on the impact of frontier technologies in 

developing countries

• Context

• COVID-19

• Rise of China and US-China relations

• Climate change

https://unctad.org/webflyer/technology-and-innovation-
report-2021

https://unctad.org/webflyer/technology-and-innovation-report-2021


CATCHING 
THE WAVES

The great divide, and 

waves of technological 

change.



TWO-PHASE REVOLUTIONS





FRONTIER 
TECHNOLOGY 
MARKETS ARE 
EXPECTED TO 
GROW RAPIDLY

Market size estimates of Frontier technologies, 

$billions



AI AND GLOBAL ECONOMIC INEQUALITIES 

If AI primarily uses ‘big data’ generated by users, this will mainly benefit

the United States and China, whose digital platforms gather massive

amounts of such data.

If it primarily uses big data gathered by the Internet of Things this

would benefit other countries with strong manufacturing – such

as the EU, Japan and the Republic of Korea.

Allow computers to learn more like humans would still demand

resources and capabilities more likely to be found in the

developed countries.
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JOB POLARIZATION



TECHNOLOGIES 
AFFECTING 
INEQUALITIES 
THROUGH ACCESS 
& DESIGN



RISKS OF BIAS AND 
DISCRIMINATION

AI algorithms 
with built in 

bias

Genomic 
inequalitie

s

Gene editing and 
intellectual 
property

Ethical 
questions in 
gene editing



CHALLENGES FOR 
DEVELOPING 
COUNTRIES

Demographic 
changes

Existing 
technological 

gaps

Low economic 
diversification

Weak financing 
mechanism

Stringent intellectual 
property rights

Higher levels of 

poverty

Digital divide Shortage of 

skills

Production

Use



TECHNOLOGICAL CHANGE MOVES OVER TIME FROM CORE 
SECTORS TO MORE TRADITIONAL SECTORS

Digital: 5th

Wave Age of ICT
Product space showing products connected to each other based 
on the likelihood of they being exported togetherSource: Atlas of economic complexity (http://atlas.cid.harvard.edu)

Vehicles: 4th Wave 
Mass production  

Chemicals: 
3rd Wave

Oil

Gold
Airplanes

Textiles: 1st Wave 
Industrial revolution 

Beef



GROWTH-ENHANCING 
STRUCTURAL 
TRANSFORMATION
REQUIRES
ECONOMIC 
DIVERSIFICATION + 
COMPLEXITY
WHICH ARE THE RESULT OF
INNOVATION
(NEW PRODUCTS & 
UPGRADE)

y = 1x + 2E-06
R² = 0,91
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Fitted values
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RUS
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ESP

KOR

NDL

AUS
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SAU

NOR

BRN

MDA

THA

MEX

Diversification & Average Complexity & Size of labour force 

explain 91% of differences in total GDP between countries

Source: Freire (2017), Diversification ad structural economic dynamics. 

Brazil



A COUNTRY 
READINESS INDEX



Three areas of action

•Digital transformation

• Industry 4.0

• Economic diversification



ACCELERATING TOWARDS INDUSTRY 4.0

National innovation policies 

need to align with industrial 

policies. 
Digital infrastructure

and building skills

inclusively 

Domestic demand in close 

connection with investment in STI 

capacity

Policymakers need to anticipate 

the impacts on the workforce. 



TECHNOLOGY 

AND INNOVATION

REPORT 

2021


