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CLASP improves the energy and 

environmental performance of the 

appliances & equipment we use every day, 

accelerating our transition to a more 

sustainable world.

MISSION



New report and interactive web 
page

• https://www.clasp.ngo/tools/worlds-best-
meps/

• Or scan here: 

Global Progress on Efficiency Relative to Benchmarks

https://www.clasp.ngo/tools/worlds-best-meps/


Scope of Analysis

▪ What efficiency levels have been achieved today

▪ Global goals and benchmarks

▪ United for Efficiency (U4E Model Regulations)

▪ COP26 Call to Action on Doubling Appliance Efficiency

▪ Electrification

▪ Net-zero Energy

▪ Learn and drive ambition around the world

▪ Brazil

▪ Canada

▪ Japan

▪ South Africa

▪ China

▪ European Union

▪ India

▪ Indonesia

▪ United Kingdom

▪ United States



▪ Not all economies can 
reach the same levels

▪ Climate

▪ Product availability

▪ Economics

▪ Also, sometimes 
products are not 
completely 
comparable

IEA 4E, “Benchmarking Report for domestic gas and electric, 
storage, instantaneous and heat pump water heaters”, 2017

Conducting a Fair Comparison



Refrigerators

Product
400 L frost-free refrigerator-freezer

▪ 300 L fresh-food compartment

▪ 100 L top-mounted freezer 

compartment (3 star/-18 °C)

Metric
Annual energy consumption (kWh)



MEPS evaluated at 32 °C were 

normalized to 24 °C

▪ Lower heat load 

▪ Higher COP

Martien Janssen, “Impact of the new IEC 62552-1,2,3:2015 global standard to cold appliance energy 
consumption rating”, Report number 14127CE40/V2, 29 May 2015, Appendix A
https://ecodesign-fridges.eu/sites/ecodesign-
fridges.eu/files/CECED%20Report_15127_CE40_V2_ImpactGlobalStandard.pdf

Refrigerators



MEPS at 32 °C

MEPS line
scaled to 24 °C

AEC 
(kWh/yr)

Adjusted Volume (L)

Representative 
Unit

AEC 
(kWh/yr)

Adjusted Volume (L)

But adjusted
volume increases
at lower temp

AEC 
(kWh/yr)

Adjusted Volume (L)

Updated MEPS at 24 °C
and new adjusted volume

AEC 
(kWh/yr)

Adjusted Volume (L)
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Refrigerators



Recommendations

▪ At a minimum, all economies should aim for MEPS at 279 kWh/year.

▪ Next, match U4E’s intermediate target of 223 kWh/year.

Refrigerators



Residential Water Heating

Product
Gas storage & instantaneous
Electric storage

Did not evaluate solar water heating
• China: 7–65% stock share
• India: 13% market share
• South Africa: 6% stock share 

Focused on major technology shifts: condensing 
(≥86%) and heat pumps (>100%) 



Residential Water 
Heating



Residential Space Heating

Product
Product types with significant potential for 

efficiency/CO₂ reduction:

▪ Gas furnaces & boilers

▪ Electric resistance

▪ One-way air conditioners



Heat Pump & Thermal Storage 
Technology Center of Japan, 
“FY2020 Survey on Heat Pump 
Diffusion Prospects,” August 2020. 
Note y-axis should be labeled 
“space heaters”.



Residential
Space Heating



Recommendation

▪ Require condensing 
efficiencies and heat 
pumps

▪ Replace one-way air 
conditioners with heat 
pumps 

Energy and Mines Ministers’ 
Conference. Paving the Road to 2030 and 
Beyond: Market transformation road maps for 
energy efficient equipment in the building 
sector, 2018.

Residential Space Heating

https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/emmc/pdf/2018/en/18-00072-nrcan-road-map-eng.pdf


Residential Lighting

Product
Indoor, non-directional general service 
lamps 

Metric
Minimum luminous efficacy (lm/W)



Government of Canada, “Energy Efficiency Regulations, 2016 (SOR/2016-311),” 2016, 
https://laws-lois.justice.gc.ca/eng/regulations/SOR-2016-311/page-22.html#docCont.

https://laws-lois.justice.gc.ca/eng/regulations/SOR-2016-311/page-22.html#docCont


”

Residential 
Lighting
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Residential 
Lighting



Recommendations

▪ All economies should adopt technology-neutral MEPS at 90 
lm/W or greater.

▪ Economies already meeting this requirement should strive 
for more stringent MEPS of at least 120 lm/W.

Residential Lighting



Electric Motors

Product
3-phase Induction Motor <1000 V

Metric
Efficiency class under IEC 60034-30-1 & 
additional MEPS for motor driven 
applications 







Electric 
Motors



Electric Motors

Recommendations

▪ All economies should require a minimum efficiency class of 
IE3, while leading economies should strive for IE4 or IE5. 

▪ Economies should also consider adopting requirements for 
additional components such as variable speed drives or for
industrial pumps, fans, and air compressors.



Product
7 kW split-system unit

Metric
Seasonal energy efficiency metric 
(ISO CSPF Wh/Wh)

Air Conditioners



Won Park, et al., “Lost in 
Translation: Overcoming 
Divergent Seasonal Performance 
metrics to Strengthen Air 
Conditioner Energy-Efficiency 
Policies,” Energy for Sustainable 
Development, February 1, 2020, 
https://eta-
publications.lbl.gov/sites/defaul
t/files/1-s2.0-
s0973082619313560-main.pdf. 

https://eta-publications.lbl.gov/sites/default/files/1-s2.0-s0973082619313560-main.pdf


Air 
Conditioners
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Recommendations

▪ At a minimum, all economies should adopt technology-neutral 
MEPS of 5.1 Wh/Wh or greater.

▪ Additionally, any economy using an energy efficiency ratio 
(EER) should switch to a seasonal performance metric for 
fixed and variable-speed ACs.

Air Conditioners



Thank you! 

Lei (Steven) Zeng

China Program Lead
szeng@clasp.ngo

Matt Malinowski

Senior Manager 
mmalinowski@clasp.ngo


