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ESMAP’S EFFICIENT, CLEAN COOLING PROGRAM
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Building on ESMAP’s energy efficiency activities across sectors and Global Practices; enabling link with renewable energy and energy access, as well as with the 
Bank’s long-standing Montreal Protocol knowledge and expertise 

Objective: Accelerate uptake of sustainable cooling solutions through grant funding and technical assistance to ensure climate-friendly cooling 
is included in relevant WBG operations (health, agriculture, space cooling, urban heat) and mobilize further financing.



DEVELOPMENT OF CLIMATE FRIENDLY COOLING TECHNOLOGIES: TRENDS AND
DRIVING FACTORS

Disclaimer for presentations
The views expressed in this presentation are the views of the author and do not necessarily reflect the views or policies of the Asian 
Development Bank Institute (ADBI), the Asian Development Bank (ADB), its Board of Directors, or the governments they represent. ADBI 
does not guarantee the accuracy of the data included in this paper and accepts no responsibility for any consequences of their use. 
Terminology used may not necessarily be consistent with ADB official terms.” 

Discussion on the Paper: Development of Climate 
Friendly Cooling Technologies: Trends and Driving Factors 
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DRIVING FACTORS

Overall opinion and general observations of the paper

• The paper provides a strong rationale for considering climate friendly clean cooling technologies, given 
the rapid projected increase in demand for cooling, particularly in Asia and the need for sustainable 
development pathways

• The paper also aptly acknowledges the role of technology in advancing the cooling agenda and identifies 
key factors (economic demand, R&D investments, priority) driving innovation in the field in 5 leading 
countries (United States, Japan, PRC, Germany, the Republic of Korea)

• While the paper features residential and industrial cooling, it does not discuss about cooling for 
healthcare (particularly in the context of COVID-19), agriculture (food safety and security), and urban 
heat mitigation

• The link of climate friendly cooling to meeting SDGs (e.g., SDG 7, SDG 2, SDG 3, SDG 9, SDG 13) can be 
strengthened

• It would be prudent to further describe the activities and technologies considered under climate change 
mitigation and adaptation
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Methodology, data, results, conclusion

• The use of patent data as well as other inputs (e.g., R&D expenditure, economic development) and 
the sci-sci approach to decipher innovation trends in cooling and influential factors that affect 
technological innovation are useful

• Patents are a good proxy indicator of the application/commercialization of innovations; the use of 
IPC/CPC codes enables the expert knowledge of patent examiners to be used - Keyword search along 
with use of CPC codes can make search process for climate friendly cooling technologies more robust

• The use of the logarithmic mean divisia index (LMDI) to quantify the effects of factors such as R&D 
exoenditure and economic development on innovation as well as decouple these factors is welcome

• The results are easy to understand and follow the data.  It would be interesting to explore why 
countries such as PRC and South Korea receive fewer citations than the others and how this impacts 
innovation in the countries.

• In Table 2, it would be useful to discuss cooling activities and technologies covered under the 5 
innovation fields: e.g., adaptation related to infrastructure, mitigation related to production of goods
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Discussions and Recommendations for better policy implications.

• The key suggestions and conclusions from the paper are
Ø Quality and high-impact innovations rather than their mere number need to be encouraged by policy makers and funders
Ø Policies should target technologies considering local context and aim to diversify the portfolio if feasible
Ø Policy support should include capacity building and knowledge sharing to help innovators overcome barriers
Ø Understanding patterns and factors related to innovation can guide effective policies in promoting climate friendly cooling 

technologies

• Some other recommendations:
Ø The author of the paper should also focus on cooling in agriculture (for food security) and health (especially in the 

context of COVID-19
Ø The paper only focused on the supply side of climate-friendly cooling technologies.  Research is welcome on the demand 

side - uptake of these technologies particularly in developing countries in Asia where the demand is expected to rise 
exponentially.  What factors impact behavior of consumers and uptake of these technologies in developing countries?
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