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Opening green windows:
Technological opportunities 
for a low-carbon world
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Thank you,I am very pleased to present the summary of the Technology and Innovation Report 2023. I had the honor to led the amazing team that prepared this report, which included one of panelists today,  Dr. Rasmos Lema as an external consultant. I also want to acknowledge, Dr. Roberta Rabellotti, from University of Pavia, Dr. Andreas Stamm, from the German Institute for Development Policy, and my colleagues, Fabianna Bacil, Ni Zhen and Zenathan Hasannudin.
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The great divide, rise in CO2 per capita, and waves of technological change

Developing countries must catch the green technological revolution early
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As Shamika highlighted in her opening remarks, we are at the beginning of a green technological revolution and developing countries must catch this revolution early. The Report focuses on the opportunities presented by green innovation in developing countries to boost economic and technological development, to close the great divide that we see in income per capita between developed and developing countries, which has only increased with each technological revolution.Access to technologies and knowhow is not enough – timing is especially crucial. Without it, the green revolution will not close but widen global inequalities. 



Market size estimates of frontier technologies, $ billion

There are enormous opportunities in the development of green frontier technologies
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There are enormous opportunities in the development of green frontier technologies. The Report provides a comprehensive picture of 17 green and frontier technologies today, including artificial intelligence, Internet of Things, green hydrogen and electric vehicles. It analyses their market size, their potential to create jobs and the most promising sectors. These technologies already represent a $1.5 trillion market, which could grow to over $9.5 trillion by 2030.



But so far, developed economies are seizing most of the opportunities

Technology imports and exports by top countries, 2018-2021 (USD billions)
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But so far, developed economies are seizing most of the opportunities. Their total exports of green technologies jumped from around $60 billion in 2018 to over $156 billion in 2021. In the same period, exports from developing countries rose from a similar starting line of $57 billion to only about $75 billion, leaving these nations behind.In the case of Electrical vehicles, for example, the exports of the top 15 exporter countries, all developed countries plus China, jumped from $28 billion in 2018 to $105 billion in 2021, with China, Republic of Korea and Japan being the major players in the region. 



Frontier technologies 
readiness index 
combining ICT, skills, 
R&D, industrial capacity 
and finance indicators
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The report presents a ‘readiness index’ that combines ICT, skills, R&D, industrial capacity and finance indicators.This ranking for 166 countries is dominated by high-income economies, such as the United States, Sweden and Singapore.Emerging economies are primarily found in the second quarter of the list – notably China is ranked at 35 and India at 46 in the region.Some economies have made important policy changes that have enabled them to perform better than expected according to their GDP per capita. India remains the greatest overperformer, ranking 67 positions better than expected, followed by the Philippines 54, and Viet Nam 44.



Paths to seize benefits from the new technological revolution

Developing and using 
renewable energy 
technologies

1
Greening traditional 
global value chains 
by switching to digital 
technologies

2
Diversifying towards 
production sectors 
that are more 
complex and greener

3
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The report provides analysis of three paths where developing countries can take actions to seize benefits from the new technological revolution:First is by developing and using renewable energy technologies;Second, by greening traditional global value chains by switching to digital technologies associated with smart manufacturing.Third is by diversifying towards production sectors that are more complex – meaning those requiring higher levels of technology – and have lower carbon footprints.



Combining strong initial conditions and strong responses make up the best scenario 
to seize GWOs but weak conditions can be compensated by strong efforts

Developing and using 
renewable energy 

technologies1
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Looking at renewable energy technologies, there is significant variability in catch-up trajectories at the sector and country level.The best scenario for seizing green opportunities is the one in which strong preconditions are combined with strong responses. For solar PV and biomass in China, for example, the country has adequate preconditions and show a strong response in development of the technology. Some key initiatives were the 2006 Renewable Energy Law that set the incentives for entering international markets, the Thousand Talents Plan that attracted global experts and experts from diaspora, and initiatives to boost domestic demand such as the Solar Rooftop Subsidy Programme, among others. However, the lack of strong preconditions does not mean that the window of opportunity is closed. Much depends on the responses at different levels of government and the involvement of various public and private stakeholders. For example, the Thai government addressed weak initial preconditions and low interest of the private sector for biofuel, due to high investment costs, through strong policy responses such as subsidies, tax incentives, and mandatory purchasing of energy generated, which developed a strong sectoral system based on experience-based learning (doing, using and interacting). 



The digital and the green transformations can be twins 
if there are strong enough policy responses

Greening traditional 
global value chains 

by switching to 
digital technologies

2
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Developing countries could also benefit from two processes increasingly intertwined: greening and digitalizing in global value chains. Greening of traditional global value chains can be achieved by switching to digital technologies associated with smart manufacturing – often referred to as Industry 4.0. Upgrading GVCs can also be based on voluntary sustainability standards, which triggers a series of changes in the value chain from upstream inputs to production process, from product design to downstream consumption.



3 Diversifying towards 
production sectors that are 
more complex and greener

There is a path to diversify towards more complex and greener production, 
but taking it might be harder for developing countries
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Regarding the opportunities for greener production for developing countries, these are in products that are more complex (requiring higher levels of technology) and lower carbon footprints.In most low-income developing countries, economic diversification is 'path-dependent' as it involves emulating industries in more developed countries and, then, a steady progression built on existing industries. If a country already has the capacity for manufacturing medium and high technology products, it is in a stronger position and can move in a number of directions. But if it is largely producing primary products, it has fewer starting points. Whatever path they choose for switching green, governments in low and lower-middle income developing countries have to act fast and decisively. To help countries choose greener pathways UNCTAD has produced indices of economic complexity and carbon footprints for around 43,000 products exported in international markets, and presents very original methodology that identifies which are the most complex sectors with the lowest carbon footprints.



Challenge: Low level of existing technological and innovative capacities 

Readiness to benefit from the diffusion of Industry 4.0
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In all three paths, a critical challenge for developing countries is the low level of exiting technological and innovative capacities.For example, the countries best placed to move to smart production are those with stronger manufacturing industries and higher levels of skill, which are mainly advanced industrialized and knowledge economies, such as Singapore and the Republic of Korea, and also developing economies well placed in global value chains of high-tech products such as the Philippines and Malaysia, as shown in the top-right quadrant of this graph.  To the bottom are countries that have manufacturing in the value chain of high-tech goods, but have fewer high skilled jobs that could benefit from Industry 4.0 in relation to the total number of jobs. These nowadays include China, India, Thailand, and Viet Nam.But the majority of developing countries neither participate in the GVCs of high-tech production nor have a large share of high-skilled workers, and risk to be left behind again.



Set the direction towards green 
technologies and innovation

Align environmental and industrial policies
Invest in more complex and greener sectors
Incentives and infrastructure to shift demand

Build green productive and 
innovative capacities

Invest in R&D
Raise awareness of green technologies
Develop digital infrastructure and skills

Opening green windows
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Based on the experience of developing countries in earlier cases of technological change, the Report argues that developing countries could take several paths to diversify towards more complex and greener production. However, in every case technological catch-up would not be possible without a proactive, strong government effort within an enabling international economic environment. National-level policies should focus on aligning environmental and industrial policies, prioritizing investment in greener and more complex sectors and providing incentives and infrastructure that help shift consumer demand towards greener goods. General pro-innovation policies such as investment in R&D, in digital infrastructure and skills, and educating the public and the business sector about green technologies are of course also needed. Examples:In Thailand, for example, the Ministry of Energy developed environmental legislation but also encouraged factories to invest in biogas production.



Consistency between international agreements on trade, intellectual 
property and climate change is critical for green technology revolution

Trade rules should permit developing countries to protect infant green 
industries through tariffs, subsidies and public procurement 

Intellectual property should have greater flexibilities for developing 
countries with regard to green technologies

International cooperation
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Much of the success of domestic policies will depend on cooperation through international trade. Trade rules should, for example, permit developing countries to protect infant green industries through tariffs, subsidies and public procurement – so that they not only meet local demand but reach the economies of scale that make exports more competitive. An effort to review WTO rules in this direction would also introduce consistency between the international trade frameworks and the international agreements about action to address climate change.  However, member countries can also take steps within existing WTO rules. Countries with larger domestic markets, for example, can subsidize nascent sectors for components for domestic solar and wind energy products. They can thus start producing for import replacement while strengthening capacity for exports, by improving trade facilitation, and ensuring a stable and competitive exchange rates that would have effects similar to those of export subsidies.Intellectual property is another field in which the introduction of greater flexibilities for less technologically capable developing countries with regard to green technologies would make them more consistent with global climate agreements. 



Technologies already exist

Political will needed

Developing countries should catch the green 
technological revolution early

Conclusion
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In conclusion:Most of the technologies needed to promote economic growth and greener production are already out there. We need the political will to help developing countries build the capacities to absorb them and innovate for a more inclusive and sustainable future.Developing countries should enact timely innovation, industrial and energy policies to catch the green technological revolution early.



Thank you!
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