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Framework
n The global landscape has fundamentally shifted

è The global tech race is deepening: Technology reshapes economic and geopolitical power
è There is a growing need to rethink new models of cooperation

n The new landscape brings both challenges and opportunities for CACCI
è CACCI’s positioning in the global technology era is diverse-heterogeneous and rapidly evolving
è High-tech export growth ≠ technological sovereignty: Bridging the gap between scientific capability and industrial 

strength in critical technologies
è CACCI’s high-tech trade depends heavily on China and the US while high-tech trade within CACCI is limited

n Diversity and heterogeneity are assets, not obstacles, if leveraged for complementary 
specialization: Different members bring innovation, technology transfer capacity or market size 
è Building a CACCI Strategic Foresight Alliance
è Establishing Joint R&D Platforms & CACCI Technology Investment Fund
è Aligning standards and certification for critical technologies



Note: The areas of the circles represent the country's export volumes.
Source: CEPII BACI

The state of global competitiveness, 1995

In 1995, global competitiveness landscape was dominated by 
Western economies 
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The state of global competitiveness, 2023

By 2023, the global supplier landscape has been shifted

Note: The areas of the circles represent the country's export volumes.
Source: CEPII BACI
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The global competitiveness outlook for high-technology sectors, 2003-2023 

Who leads high-tech exports?
China is clearly the world's leading high-tech supplier and CACCI members have also shown 
remarkable performance in this new landscape 

Note: The areas of the circles represent the country's export volumes.
Source: CEPII BACI
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What CACCI exports in high-tech
Electronics have become increasingly central in CACCI trade

Sectoral distribution of CACCI’s high-tech exports, 1995-2010-2023

Source: CEPII BACI, TEPAV calculations

1995 2010 2023



CACCI’s high-tech exports and imports were nearly balanced in 2023
Exporting high-tech electronics requires importing high-tech components?

Sectoral distribution of CACCI’s high-tech imports, 1995-2010-2023

Source: CEPII BACI, TEPAV calculations

1995 2010 2023



CACCI’s high-tech trade partners have changed significantly

CACCI’s high-tech trade partners by country, 1995-2010-2023

Source: CEPII BACI, TEPAV calculations

1995 2010 2023
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China’s growing dominance in CACCI’s high-tech imports
CACCI’s high-tech trade partners by country, 1995-2010-2023

, 

Source: CEPII BACI, TEPAV calculations

1995 2010 2023
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The technology level of new export products is as important
as diversification itself

Number of competitive products added to the export basket and their total values between 2008 and 2023

Source: The Growth Lab at Harvard University, TEPAV visualization 



Who is ready to use and adapt new technologies?
High-tech export volume does not always align with critical technology capacity

Frontier Technology Readiness Index - CACCI Countries’ Rankings

Source: UNCTAD Frontier Technology Index 2023 Data, TEPAV visualization

- High readiness: South Korea, Singapore, Australia, Hong Kong, 
Japan
- Moderate readiness: New Zealand, India, Türkiye, Malaysia, Russia
- Emerging readiness: Vietnam, Iran, Indonesia, Philippines
- Limited readiness: Azerbaijan, Bangladesh, Cambodia, Georgia, 
Mongolia, Nepal, Pakistan, Papua New Guinea, Sri Lanka, Tajikistan, 
Uzbekistan



Corporate R&D: Who leads the frontier technologies and global innovation landscape?
85% of global private-sector R&D spending from just 2,000 firms

Distribution of companies with the highest R&D expenditures, 2024 

Source: EU Industrial R&D Scoreboard 2024 , TEPAV visualization



CACCI’s position in critical technologies:
I. Artificial Intelligence: CACCI's Competitive Position

Source: OECD Statistics, TEPAV calculations

Global leader: US (overall, scientific, industrial)
CACCI key findings: 
- Many CACCI members have good scientific
performance
- Industry strength varies widely among members
- South Korea, Japan, and India have strong AI 
industries
- Significant gaps remain. Regional cooperation can 
help close the gaps.



CACCI’s position in critical technologies: 
II. Advanced Connectivity: CACCI's Stronger Domain

Source: OECD Statistics, TEPAV calculations

Global leader: US (overall, scientific, industrial)
CACCI key findings: 
- South Korea, Japan, and Singapore have strong ICT capabilities
- India’s results led by strong research capacity. Its industry strength is 

weaker, showing a gap between research and industry



CACCI’s position in critical technologies:
III. Biotechnology: Where CACCI needs to catch up

Source: OECD Statistics, TEPAV calculations

Global leader (overall & industrial): US, Global leader (scientific): China
CACCI key findings: 
- Industrial strength > Scientific performance
- South Korea: Strong in science, Japan and South Korea: Strong

industrial capacity
- India, Singapore, Australia, and Malaysia show growing potential
- Gap between research and commercial use across the region



CACCI’s position in critical technologies:
IV. Energy Technologies: CACCI’s relatively weak overall performance

Source: OECD Statistics, TEPAV calculations

Global leader: China (overall, scientific, industrial)
Germany ranks 2nd
CACCI key findings: 
- South Korea and India show strong overall performance
- Russia and Vietnam score high in industrial strength
- CACCI’s energy technology strengths are diverse, with different

countries excelling in different parts of the value chain



Overall CACCI proximity to global best practice in AI and Advanced Connectivity

AI Overall score Scientific Performance Industry Strength

(Weight 33%) (Weight 67%)

CACCI 52% 47% 55%

China 49% 81% 33%

EU27 62% 57% 64%

USA 73% 70% 75%

BIOTECHNOLOGY Overall score Scientific Performance Industry Strength

(Weight 33%) (Weight 67%)

CACCI 28% 30% 27%

China 51% 95% 30%

EU27 65% 54% 70%

USA 64% 48% 72%

ADVANCED CONNECTIVITY Overall score Scientific Performance Industry Strength

(Weight 33%) (Weight 67%)

CACCI 61% 60% 62%

China 63% 69% 60%

EU27 71% 68% 72%

USA 73% 71% 74%

ENERGY TECHNOLOGIES Overall score Scientific Performance Industry Strength

(Weight 33%) (Weight 67%)

CACCI 43% 39% 44%

China 78% 99% 67%

EU27 69% 62% 72%

USA 46% 53% 42%

Source: OECD Statistics, TEPAV calculations

CACCI is relatively closer to the global frontier in AI (52%) and Advanced 
Connectivity (61%)
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CACCI faces more serious gaps in Biotechnology (28%) and 
Energy Technologies (43%)

Overall CACCI proximity to global best practice in Biotechnology and Energy Technologies 

Source: OECD Statistics, TEPAV calculations
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Key takeaways
n CACCI's mix of technology leaders, growing technology ecosystems, and developing members

is a strength. It allows for partnerships where different countries can specialize in different parts
of a broader technology ecosystem

n High-tech export success does not automatically reflect strong technology ecosystems or long-
term innovation capacity in critical technologies 

n CACCI countries are more connected to global powers like China and the US in high-tech trade
than to each other

n A recurring pattern is the gap between CACCI's scientific performance and its industrial strength



Innovation is no longer linear, new technologies require
different capabilities and policy tools at different stages

20

Development of New 
Technologies and 

Innovation:

1.Innovation through 
technology development and 

collaborations based on 
discovery and research 

outcomes

2.New discovery and R&D 
activities focused on the needs 

in value chains

Transfer and Scaling 
of New Technologies:

1.Transfer of new 
technologies that have 

completed 
commercialization and 
market access phases

2.Transfer of new 
technologies that are still 
in pilot implementation 

and market access 
processes

Application of 
Existing 

Technologies and 
Dissemination in 

Value Chains:

1.Application and 
dissemination of 

existing technologies in 
currently widespread 

use areas

2.Development/modific
ation and dissemination 
of existing technologies 
for use in areas where 
they are not yet widely 

adopted

Industrial 
Electrification and 

Energy Technologies

Robotics and 
Automation 

Technologies

Artificial Intelligence, 
Digital Twin, and 
Simulation Tech

Advanced Materials

Industrial 
Biotechnology

Global trends in high-tech 
sectors and industrial 

technological 
transformation

Technological transformation stages and technology integration process



Rethinking targeted industrial policy and technology
cooperation in CACCI: Where to start? 

21

- Shared data systems, trend 
monitoring tools, scenario 
planning capabilities, help 
member countries align 
strategies
- Public-private dialogue 
- Benefits:
Better coordination among 
member countries
Faster response to global shifts
Early warning mechanisms for 
risks
Evidence-based decision 
making in critical technologies

Building a CACCI 
Strategic Foresight 

Alliance

- Support early-stage R&D and commercialization efforts 
jointly 

- Risk-sharing mechanisms for early-stage technologies
- Focus early-stage R&D (Biotechnology and Energy 

technologies, where gaps are largest) and scale-up (AI 
and Advanced connectivity to increase industrial 
competitiveness

- Promote cross-border technology clusters in selected 
critical technology areas

- Platforms as knowledge exchange and learning 
mechanisms

- Co-funding schemes for private-sector cooperation

*Complements Joint R&D platforms and Foresight Alliance

Joint R&D Platforms in critical 
technologies and 

CACCI Technology Investment Fund

Regulatory alignment:
- Harmonize technical standards
- Align testing procedures
- Create unified certification 

systems for selected 
technologies

- Public-private dialogue 
mechanism

Benefits:
- Speed up product/technology  

deployment-diffusion
- Enable joint 

product/technology 
development

Aligning standards 
and certification for 
critical technologies



Conclusion: Rethinking targeted industrial policy and 
technology cooperation
n There is a growing need to rethink new models of cooperation

è In the deepening global technology race, competitiveness now depends on building capabilities in new 
technologies and deploying new technologies in major global markets

n CACCI’s diversity is an asset if leveraged for complementary specialization and technology 
cooperation
è Innovation is no longer linear: new technologies need different skills, tools, and policies at each stage of 

development and diffusion
è Strong science alone is not enough, success depends on turning research into real industry impact
è Export growth does not always mean domestic innovation strength, technology capacity building remains essential

n There is a need to move from a single national approach to collaborative regional ecosystems
è Cross-border  technology clusters, joint R&D platforms, and shared investment funds can turn diversity into 

strength
è Building shared technology capabilities and policy alignment can increase technological sovereignty in critical 

technologies


