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Standards and Labeling Programs are among the most effective policies

● From Q2 2020 to Q2 2021 China’s room AC market transitioned to 

almost 100% inverters after revision of the S&L in 2020

● 56% of the market in Q42021 was at the highest grade 1

● ~20-30% lifecycle energy savings!

Source: ChinaIOL
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Efficiency at scale leads to innovation and lower prices:
Room AC Efficiency under Japan’s Top Runner Program

• If efficient equipment are made “at scale”, the cost of efficient 

technology falls due to “economies of scale”.

• Similar examples from US, Korea, India, EU for different appliances 

e.g. refrigerators and washing machines. (Abhyankar et al 2017 and 

Spurlock, 2023)



Harmonization Example: ASEAN Regional Roadmap
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Energy Efficiency Standards and Labeling Programs: Current Status

Source: TEAP 2023 Progress Report: Decision XXXIV/3 Energy Efficiency Working Group Report and 

UNEP United for Efficiency(U4E) Initiative

● There is a patchwork of Energy 

Efficiency Standards and 

Labeling Programs for RACHP 

Equipment globally

● Technical Assistance and 

Regulatory Capacity Building is 

much needed in various 

Article 5 economies

https://ozone.unep.org/system/files/documents/TEAP-May2023-Progress-Report-Supplementary.pdf


Governance Architecture for Energy Efficiency of Equipment

https://www.sciencedirect.com/science/article/pii/S2214629621001614

Evaluation, Measurement and 

Verification(EM&V) is essential 

for effective Energy Efficiency 

Standards and Labeling

https://www.sciencedirect.com/science/article/pii/S2214629621001614
https://www.sciencedirect.com/science/article/pii/S2214629621001614


Energy Efficiency Governance is both necessary and complex!

Source: Park et al, 2021, “Ensuring the climate benefits of the Montreal Protocol: Global governance 
architecture for cooling efficiency and alternative refrigerants”
Energy Research and Social Science

https://www.sciencedirect.com/science/article/pii/S2214629621001614
https://www.sciencedirect.com/science/article/pii/S2214629621001614
https://www.sciencedirect.com/science/article/pii/S2214629621001614
https://www.sciencedirect.com/science/article/pii/S2214629621001614


U4E Model Regulation Guidelines

2023 2024 2024 

U4E Model
Regulation
Guidelines for
Heat Pumps 

Expanding the portfolio of MRG appliances to heat pumps, fans, 

water heaters, commercial air conditioners (and/or update or 

expand existing Model Regulation guidelines) in 2024 and beyond.

U4E Model
Guidelines for
Off-Grid
Refrigeration
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Regulation
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Summary

● Minimum Energy Performance Standards(MEPS) and Labeling Programs (S&L programs) are 

among the most effective energy efficiency policies e.g. China inverter RAC transition

● When implemented at scale, S&L programs can lead to increasing innovation and lower prices 

e.g.Japan’s Top Runner program

● Regional Harmonization is a useful tool to achieve economies of scale e.g. ASEAN, SADC, etc

● Globally, there is a patchwork of energy efficiency S&L programs for RACHP equipment

● Technical Assistance and Capacity Building for EE in tandem with the refrigerant transition is much 

needed in various A5 economies.

● Evaluation, measurement and verification(EM&V) is a critical foundation for effective Energy 

Efficiency S&L programs 

● U4E model regulation guidelines can serve as a useful starting point for launching or strengthening 

S&L programs globally
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