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Abstract 

This report presents a technical review of international minimum energy performance standards (MEPS), 
voluntary and mandatory energy efficiency labels and test procedures for five products being 
considered for new or revised MEPS in China: copy machines, external power supply, LED displays, 
residential gas cooktops and flat-screen televisions. For each product, an overview of the scope of 
existing international standards and labeling programs, energy values and energy performance metrics 
and description and detailed summary table of criteria and procedures in major test standards are 
presented.  

Copy machine standards and labeling programs exist in the U.S., EU, Japan, Hong Kong and Korea and 
the product is typically classified by paper size and copying speed. Japan excludes multifunctional copy 
machines from its Top Runner standards program, while the U.S. ENERGY STAR program distinguishes 
between color and monochrome copiers. For energy efficiency metrics, Japan and U.S. ENERGYSTAR 
evaluates maximum electricity consumption for active or operational mode – but not directly 
comparable due to different calculation formulas – in addition to standby and off-mode. The other three 
regions only specified standby and off-mode power consumption, with the EU and U.S. having the most 
stringent requirements currently and EU having the most stringent requirement of 0.5 W set for 2013. 
There is currently no harmonized international test method for measuring active power consumption, 
but ENERGY STAR and Japanese test procedures exist, and the IEC 62301, Ed. 1 test method is used for 
standby and off-mode power consumption.  

The four leading MEPS for external power supplies in the U.S., Canada, Australia and EU all follow the 
harmonized, international definition of Class A external power supplies and were all enacted within the 
last five years. All four standards specify minimum efficiency for external power supplies’ active mode 
for three categories based on rated output and maximum power consumption for no-load mode. The 
harmonized MEPS requirements for active mode means U.S., Canada and EU all have identical efficiency 
formulas while Australia has slightly different efficiency coefficients. All four standards also have MEPS 
requirements for no-load mode, with slight variations in classifications for energy requirements. The test 
procedure is also harmonized for all four programs, based on the “Test Method for Calculating the 
Energy Efficiency of Single Voltage External AC-DC and AC-AC Power Supplies” adopted by the U.S. EPA 
on August 11, 2004. 

There are currently no standards or mandatory labeling programs for LED displays but U.S. ENERGYSTAR 
and Hong Kong have voluntary endorsement labels. Both voluntary energy labeling programs for 
displays specifies maximum power requirements for on-mode, but differ in the product classification for 
energy requirements and efficiency formula. For standby and off-mode power consumption 
requirements, Hong Kong’s Phase 2 values are the same as ENERGY STAR but with the additional 
specification of minimum default times for mode switching after inactivity. U.S. ENERGYSTAR uses its 
own test method for LED displays while Hong Kong’s test method is unspecified.  

The U.S. and Japan have the only two national standards programs for residential gas cooktops, with 
proposed requirements currently under consideration for EU Ecodesign. Very different efficiency metrics 
exist across the three programs: U.S. only mandates that all gas cooking products not have a constant 
burning pilot light; Japan specifies energy consumption efficiency by stove type; and EU proposes using 
limits on total final energy consumption per cooking cycle for gas cooktops. Likewise, each country also 
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uses its own method for measuring gas cooktop energy consumption in the absence of any international 
or leading test method.  

Leading national MEPS programs for flat-screen televisions include Canada, Australia, EU Ecodesign and 
Japan Top Runner while mandatory labeling programs exist in Australia, the EU and Korea. Besides 
ENERGYSTAR, the U.S. also has existing and proposed mandatory MEPS in two states (California and 
Connecticut). The U.S. ENERGY STAR and California MEPS, EU, Australia and Japan all have maximum 
power consumption values set for active mode, while Canada, Hong Kong and Korea only specify 
standby and off mode power consumption values. ENERGYSTAR and the EU specify both active and 
standby requirements, and both uses efficiency values as a function of screen area but with slightly 
different classifications for efficiency requirements. For standby and off-mode requirements, EU 
Ecodesign and Canada Tier 2 requirements are the most stringent with a limit of 0.5 W, with EU 
requirements becoming most stringent at 0.3 W in August 2011. In addition to active and standby/off-
mode power consumption requirements, some programs have additional performance requirements 
including default time for switching to low power consumption mode, external power supply efficiency 
and luminance requirements. There is general harmonization across the different television standards 
and labeling programs in adopting the IEC 62087 test method for measuring on-mode power 
consumption and IEC 62301 for standby and off mode measurements, with the one notable variation 
being ENERGY STAR which also uses industrial test standards.  



1 

 

1. Copy Machines 

1.1 Overview of Scope of International Standards and Labels 

The major countries and regions with minimum energy performance standards (MEPS), mandatory 
and/or voluntary energy labels for household clothes washers include the United States (U.S.), the 
European Union (EU), Japan, Hong Kong and Korea. For these different international standards and 
labeling (S&L) programs, the product scope of copy machines are typically determined by the largest 
accepted paper size and the copying speed, measured in copies per minute (cpm). For example, Japan 
and Korea specifically exclude large format copy machines with paper size larger than A3 but the U.S. 
includes a category for large format copiers in its ENERGY STAR specification scope. Japan also excludes 
multifunction copy machines (i.e., copier/printer/scanner units). The U.S. ENERGY STAR program is also 
notable in that it is the only program that distinguishes between color and monochrome copiers in its 
specifications, and also differs in that the specification covers a wider spectrum of imaging equipment 
which also includes printers, scanner, fax machines, multifunction device, digital duplicator and mailing 
machines. In some programs, copiers with a very high copying speeding are excluded from the energy 
requirements such as the exclusion of copiers with speed of greater than 86 cpm in Japan and exclusion 
of copiers with speed of greater than 60 cpm in Korea. Because the EU, Hong Kong, and Korean 
programs only specify standby and off mode energy requirements, there is less emphasis on 
differentiating product categories in terms of energy limits as is the case for the U.S. and Japan.  
 

1.2 Energy Values in Existing Programs  

In terms of energy efficiency criteria, only the U.S. ENERGY STAR program and Japanese Top Runner 
standards evaluated maximum electricity consumption for active or operational mode, whereas the 
other three programs only specified standby and off-mode power consumption. In the U.S., on mode 
power consumption is a function of copy speed, with distinctions between monochrome and color 
copiers. In Japan, there are more categories for copy machines with energy requirements specified for a 
total of 36 categories based on four different sizes and nine speed increments. Because there are no 
linkages in the energy requirements set in the U.S. and Japan, the limits for active mode maximum 
electricity consumption are not directly comparable between the two countries. For Hong Kong and 
Korea, low power and off mode power consumption are also divided into broader product categories by 
copy speed. In general, Korea has relatively low allowable off mode consumption for copiers with speed 
of < 44 cpm. However, both Japan and Korea have relatively high allowable power consumption for off 
mode, especially for copiers with higher copy speeds, when compared to the 1 W and 0.5 W allowed in 
the U.S. and EU. Specifically, the EU and U.S. have the most stringent off-mode and standby power 
consumption as of 2010 with the EU having the most stringent values in place for 2013.  
 

1.3 Major Test Procedures  

As a relatively new product with mandated energy efficiency requirements, there is no leading or 
harmonized international test method for measuring the active power consumption of copy machines. 
The U.S. ENERGY STAR program uses its own ENERGY STAR Imaging Equipment Test Method, Revision 
August 2010. This test method distinguishes between a specific test procedure for Typical Electricity 
Consumption applicable to all copiers except large format copiers and a test procedure for operational 
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mode applicable only for large copiers. The ENERGY STAR test method uses test pattern from ISO/IEC 
standard 10561 and requires copying in simplex (single-side) mode. The specific measurement processes 
of the two test methods are included in Appendix 1.2. Japan and Hong Kong do not have a specified test 
method, although Japan does have its own specific pattern for measuring on-mode electricity 
consumption of printers as shown in Appendix 1.3. For standby and off mode power consumption, all 
programs use the specified test method from IEC 62301, Edition 1.  
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1.4 Summary of Selected International S&L Programs and Test Methods for Copy Machines 

   U.S. ENERGY STAR EU Ecodesign (Standby) Japan Top Runner Hong Kong Korea 

  Voluntary Label Mandatory Standard  Mandatory Standard  Voluntary Label Mandatory Label 
Classification/Scope Size: large format (A2 or 

larger), standard format 
Unspecified, standby regulation 
applies to all "information 
technology equipment." 

Monochrome (non-color) 
copiers, with speed of less than 
86 copies/minute. Exclude 
copier for large-sized paper (A2 
or larger) and multifunctional 
devices 

Unspecified photocopiers Includes digital copiers 
with multiple functions, 
but excludes large copiers 
with speed > 60 
copies/minute 

  
Color and monochrome 

        
Effective Dates 7/1/2009 Effective 1/2009 Fiscal year 2007 1/1/2010 - 12/31/2012 Voluntary from 11/1/2004 

    Phase I: 1/2010     Mandatory from 7/1/2010 

    Phase II: 1/2013       

            
Energy Values Maximum typical 

electricity consumption 
(kWh/day), depending on 
product speed, s, in 
copies/minute 

Power consumption for 
specified modes, in watts: 

Energy consumption (Wh) = (A 
+ 7 x B)/8, where A=Wh 1 hour 
after machine is on; B = second 
hour after measurement of A 

Maximum allowable 
power rating for low-
power and off-mode, in 
watts 

Maximum allowable power 
rating for low-power and 
off-mode, in watts 

            
  Monochrome: Phase 1: See Appendix 1.1 for specific 

values: varies by copying speed 
and machine type, ranges from 
11 Wh to 483 Wh 

Low Power Mode: Low Power Mode: 

  s ≤ 15: 1.0 Off-mode ≤ 1 W 20 < s ≤ 44: (3.85 x s)+5 20 < s ≤ 44: (3.85 x s)+5 

  15 < s ≤ 40: (s x 0.1)-0.5 Standby ≤ 1 W s > 44: (3.85 x s)+5 s > 44: (3.85 x s)+5 

  

40 < s ≤ 82: (s x 0.35) - 10.3 Standby with information 
display ≤ 2 W       

  s > 82: (s x 0.7) - 39     Off Mode: Off Mode: 

    Phase 2:   0 < s ≤ 20: ≤ 5 W 0 < s ≤ 20: ≤ 1 W 

  Color: Off-mode ≤ 0.5 W   20 < s ≤ 44: ≤ 15 W 20 < s ≤ 44: ≤ 5 W 

  s ≤ 32: (s x 0.1) + 2.8 Standby ≤ 0.5 W   s > 44: ≤ 20 W s > 44: ≤ 20 W 

  32 < s ≤ 58: (s x 0.35)-5.2 
Standby with information 
display ≤ 1 W       
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  s > 58: (s x 0.7) - 26 
Power management capability 
required       

            

  Sleep Mode: 30 watts         

  Standby Mode: 1 watt         

            
Additional 
Requirements 

      

maximum allowable 
default times for 
automatically 
switching to low 
power or off mode 

maximum allowable 
default times for 
automatically switching to 
low power or off mode 

            

            
Test Method/Specs 

Energy Star Imaging 
Equipment Test Method, 
Rev. Aug-2010 

Standby: IEC 62301, Ed 1.0 Unspecified standard for 
test procedure 

Unspecified 
Energy Star Imaging 
Equipment Test Method, 
Rev. Aug-2010 

  

Standby: IEC 62301 Ed 1.0 

  

Paper: A5 size   Standby: IEC 62301 Ed 1.0 

    Accuracy: uncertainty of less 
than or equal to 2% at 95% 
confidence level 

     

  
Jobs per day: depends on 
s, range from 8 to 32 

Accuracy: ±0.5% Accuracy: ± 1% 

  

           

  

Test Image: Test Pattern 
A from ISO/IEC standard 
10561:1999; simplex 
mode   

Specified number of 
pages to be calculated 
depending on average of 
monthly copies 

Measurement time: 1 
hour for each mode 

  

            

  Duplexing: simplex mode   

Measurement process: 
see appendix 

Total number of 
measurements: 5   

            

  
Accuracy: potential error 
limit of 5%         

            

  
Measurement process: 
see appendix         
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2. External Power Supply  

2.1  Overview of Scope of International Standards and Labels 

There are currently four leading mandatory energy-related standards and requirements for external 
power supplies: the U.S. MEPS, Canada MEPS, Australia MEPS and EU Ecodesign requirements. All four 
for these mandatory standards program defined the product scope of external power supplies as Class A 
external power supplies, which is a device:  

“designed to convert line voltage AC into lower voltage AC or DC output; able to convert to only 1 AC or 
DC output voltage at a time; sold with or intended to be used with a separate end-use product that 
constitutes the primary load; contained in a separate physical enclosure from the end-use product; 
connected to the end-use product via removable or hard-wired male/female electrical connection, cable, 
cord or other wiring; and has nameplate output power less than or equal to 250 W.” (U.S. DOE 2010). 

For external power supplies, the state of California adopted mandatory standards in 2005, effective in 
2006 (CEC 2005). Most of the mandatory standards were enacted within the last five years, with U.S. 
and Australia having the earliest national standards in place in 2008 and Canada having the most recent 
standard adopted in 2012. In addition, the U.S. is currently pursuing a rulemaking to evaluate the need 
to revise the current version of external power supply standards and to issue standards for battery 
chargers. Thus far, the Notice of Proposed Rulemaking and Public Meeting have been issued and a public 
meeting is scheduled for May 2012.  

Because there is an international efficiency marking protocol for external power supplies in place, there 
are no other separate energy labeling programs for external power supplies.  
 

2.2 Energy Values in Existing Programs  

All four standards specify minimum efficiency for external power supplies’ active mode and maximum 
power consumption for no-load mode. For active mode, minimum efficiency is calculated as a function 
of rated output and divided into three categories based on the external power supply’s rated output: <1 
W, between 1 to 51 W, and >51 W. In general, the active mode minimum efficiency requirements of 
external power supplies are harmonized, with the U.S., Canada and the EU all having the exact same 
efficiency formulas for the three product categories. Australia, interestingly, has slightly different 
efficiency coefficient requirements, with a coefficient of 0.49 instead of 0.50 used elsewhere for 
external power supplies less than 51 W. Australia also mandates a minimum efficiency of 0.84 for 
external power supplies with greater than 51 W, rather than the 0.85 required by the U.S., Canada and 
EU. Of all four programs, the EU has the most stringent requirements for active mode minimum 
efficiency set for Phase 2  after April 2011, which is set at the high efficiency V marking level.   

In addition to active mode, all four standards also specified the maximum power consumption for 
external power supplies in a no-load mode, although there are slight variations in the energy 
requirements. Australia divides the no-load maximum power consumption requirements into two 
product classes: external power supplies with rated output of less than 10 W, which has the same 0.5 W 
requirement as the U.S., Canada, and EU; and those with rated output between 10 to 250 W with 
greater allowable power consumption of 0.75 W. In addition, the EU also specifies different and lower 
allowable power consumption of 0.3 W for AC-DC external power supplies and 0.3 W for low voltage 
external power supplies.  
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2.3 Major Test Procedures  

All four national standards for external power supplies have adopted a harmonized test method for 
measuring active mode efficiency and no load mode power consumption following the “Test Method for 
Calculating the Energy Efficiency of Single Voltage External AC-DC and AC-AC Power Supplies” adopted 
by the U.S. EPA on August 11, 2004. Because all four programs use essentially the same test method, the 
details are not discussed area but rather included in Appendix 2.1. It should be noted that unlike most 
other products, external power supplies are tested at four active load conditions, with loads of 100% ± 
2%, 75% ± 2%, 50% ± 2% and 25% ± 2% and an average energy measurement is taken.  
 

2.4 Summary of Selected International S&L Programs and Test Methods for 
External Power Supplies  

  U.S. MEPS Canada MEPS Australia MEPS EU Ecodesign 
  Mandatory Standard Mandatory Standard Mandatory Standard Mandatory Standard  

Classification/Scope Class A Class A definition Class A definition Class A definition 

  

      Low voltage EPS: <6 volts 
output, ≥550 mAmp 

          

Effective Dates 7/1/2008 4/12/2012 12/1/2008 Phase I: 4/6/2010 

    Replacement EPS: 
7/1/2013 

  Phase 2: 4/6/2011 

          

Energy Values Active Mode: 
minimum efficiency 

Active Mode: 
minimum efficiency 

Active Mode: 
minimum efficiency 

Phase 1 Active Mode: 
minimum efficiency 

  

< 1 W rated output: 0.5 
x rated output 

< 1 W rated output: 
0.5 x rated output 

< 1 W rated output: 
≥0.49 x rated output 

< 1 W rated output: 0.5 x 
rated output 

  

1 < rated output < 51 
W: 0.09*ln(output) + 
0.5 

1 < rated output < 51 
W: 0.09*ln(output) + 
0.5 

1 < rated output < 49 
W: ≥ 0.09*ln(output) 
+ 0.49 

1 < rated output < 51 W: 
0.09*ln(output) + 0.5 

  

rated output > 51 W: 
0.85 

rated output > 51 W: 
0.85 

rated output > 49 W: 
≥ 0.84 

rated output > 51 W: 0.85 

          

  

No-Load Mode: 
maximum power 
consumption 

No-Load Mode: 
maximum power 
consumption 

No-Load Mode: 
maximum power 
consumption 

Phase II No-Load Mode: 
maximum power 
consumption 

  

rated output < 250 W: 
0.5 W 

rated output < 250 
W: 0.5 W 

rated output < 10 W: 
≤ 0.5 W 

rated output ≤ 51W: 0.5 
W for AC-AC EPS, 0.3W for 
AC-DC, 0.3W for low 
voltage EPS 

  

    10 - 250 W output: ≤ 
0.75 W 

rated output ≥ 51W: 0.5 
W for AC-AC EPS, 0.3W for 
AC-DC EPS  
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      Phase II Active Mode: 
efficiency for AC-AC and 
AC-DC EPS = High 
Efficiency V marking 

  

      Output ≤ 1W = 
0.48*output + 0.14 

  

      1W < Output ≤ 51W = 
0.063*ln(output)+0.622  

        Output > 51W = 0.87 

          

Additional 
Requirements 

Markings in accordance 
with EPS International 
Efficiency Marking 
Protocol 

  High efficiency 
(performance mark 
IV) EPS: same 
requirements as 
US/Canada MEPS 

  

          

          

Test Method/Specs "Test Method for 
Calculating the Energy 
Efficiency of Single 
Voltage External AC-DC 
and AC-AC Power 
Supplies (Aug 11 
2004)" by US EPA 

CSA-C 381.1-08 AS/NZS4665-2005, 
identical to US EPA 
test procedure 

"Test Method for 
Calculating the Energy 
Efficiency of Single 
Voltage External AC-DC 
and AC-AC Power Supplies 
(Aug 11 2004)" by US EPA 

 
3. LED Displays  

3.1  Overview of Scope of International Standards and Labels  

There are currently no mandatory energy standards, mandatory or voluntary energy labeling programs 
specific to LED displays. There are, however, two voluntary labeling programs targeted at electronic 
displays in the U.S. and Hong Kong. The U.S. ENERGY STAR program include all commercially available 
displays while the Hong Kong voluntary label has a more restrictive scope limited to standard LCD 
monitors designed for use with computers only. The current U.S. ENERGY STAR requirements for 
displays replaced older version of ENERGY STAR requirements for computer monitors.  
 
 

3.2 Energy Values in Existing Programs  

Both voluntary energy labeling programs for displays specifies maximum power requirements for on-
mode, sleep mode and off mode. For on mode power requirements, the U.S. ENERGY STAR 
requirements separate displays with and without automatic brightness control. For displays without 
automatic brightness control, ENERGY STAR sets power requirements as a function of display resolution 
and viewable screen area and divides products into three classes by size and resolution. In Hong Kong, 
the on-mode power requirements are more simplistic and are directly dependent on resolution. For the 
sleep mode and off mode power requirements, the phase 2 requirements of 2 W for sleep mode and 1 
W for off mode adopted by Hong Kong in October 2007 are the same as the current ENERGY STAR 
specifications. In addition, Hong Kong also specifies minimum default times for switching to sleep and 
off modes after inactivity. Besides energy, the U.S. ENERGY STAR program also requires that qualifying 
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displays be equipped with external power supplies with international energy efficiency marking and 
have power management feature by default while Hong Kong has additional luminance and contrast 
ratio requirements.  
 

3.3 Major Test Procedures  

The U.S. ENERGY STAR program uses its own ENERGY STAR Test Method for Displays (revised August 
2010) in addition to international standards IEC 62087, Ed. 2.0 for measuring large displays and IEC 
62301 for measuring power consumption of non-active modes. The U.S. test method is included in 
Appendix 3.1. Hong Kong does not use a specific test method, but similar testing conditions exist 
between Hong Kong and U.S. programs. For example, both programs specify that power measurements 
be taken after measurements are stable to within 1% over a three minute period. Both programs also 
take light measurements at the center of and perpendicular to the display screen. There are, however, 
slightly different designated refresh rates in the two countries’ test methods: with 60 hertz for fixed 
pixel displays and 75 hertz for cathode ray tube displays in the U.S. and 50 hertz refresh rates for the 
Hong Kong test method.  
 

3.4 Summary of Selected International S&L Programs and Test Methods for 
Displays 

  U.S. ENERGY STAR v5.1 Hong Kong  

  Voluntary Label Voluntary Label 

Classification/Scope Commercially available display intended for use 
with computer, workstation or server; USB flash 
drive; memory card; wireless connection 

Standard LCD monitors designed for use with 
computers only 

      
Effective Dates Diagonal screen size < 30 inch: 10/30/2009 Phase I: 12/22/2003 - 9/30/2007 
  Diagonal screen size 30 - 60 inches: 1/20/2010 Phase II: 10/1/2007 

      
Energy Values Maximum Power Requirements, in Watts Maximum Power Requirements, in Watts 

      

  

On-Mode, with Automatic Brightness Control 
(ABC): Power ≤ (0.8 x Ph) + (0.2 x Pl) 

On-Mode: 

  

where Ph = measured power in high ambient 
lighting (300 lux) 

Phase I: Power = 30 + 2 x Megapixels (MP) 

  
Pl = measured power in low ambient lighting (0 
lux) 

Phase II: If X < 1 MP, Power = 23 

    If X > 1 MP; Power = 28* MP 

  On-Mode, without ABC:   

  

size < 30 inches and resolution (r) ≤ 1.1 
megapixels: Power = (6.0 x r) + (0.05 x A) + 3.0, 
where A =  viewable screen area 

Sleep Mode: 

  

size < 30 inches and resolution (r) > 1.1 
megapixels: Power = (9.0 x r) + (0.05 x A) + 3.0, 
where A =  viewable screen area 

Phase I: ≤ 4 W (with ≤ 15 min default time) 
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size between 30 to 60 inches for any resolution: 
Power = (0.27 x A) + 8.0 

Phase II: ≤ 2 W (with ≤ 30 min default time) 

      

  Sleep Mode:  Off Mode: 

  Maximum Power Requirement < 2 W Phase I: ≤ 2 W  

    Phase II: ≤ 1 W (with ≤ 30 min default time) 

  Off Mode:   

  Maximum Power Requirement < 1 W   

      
Additional 
Requirements 

International Energy Efficiency Marking for EPS, 
power management feature by default 

Luminance: minimum of 100 Cd/m2 

    Contrast ratio: minimum of 200:1 

      
Test Method/Specs ENERGY STAR Test Method for Displays rev Aug 

2010; IEC 62087, Ed 2.0; IEC 62301 Ed. 1.0 for 
Standby 

Unspecified 

      

  
Measurement accuracy: ±2% at 95% confidence 
level 

  

      

  
Refresh rate: 60 Hz for fixed pixel displays, 75 Hz 
for CRT displays 

Refresh rate: 50 Hz 

      

  

Power measurements: measured after stable to 
within 1% over 3 minute period 

Power measurements: 20 minute warm up period; 
measured after stable to within 1% over 3 minute 
period 

      

  
Light measurement: measured with device at 
center of, and perpendicular to screen 

Light measurement: measured with device at 
center of, and perpendicular to screen 

      

  

On Mode Fixed Pixel Displays: luminance setting 
of 175 Cd/m2 for resolution ≤1.1 MP; 200 
Cd/m2 for resolution > 1.1 MP   

 

4.  Residential Gas Cooktops 

4.1  Overview of Scope of International Standards and Labels  

There are currently two national programs for mandatory energy-related requirements for residential 
gas cooktops: the U.S. and Japan. The U.S. MEPS covers a broader range of cooking products, including 
conventional ranges, conventional cook tops, conventional ovens from gas or electric and microwave 
ovens, microwave/conventional ranges and other cooking products. Japan’s Top Runner standard is 
specific to household gas cooking appliances that use city gas or LPG gas and do not include grills, ovens 
or portable butane stoves. The EU Ecodesign is also evaluating proposed mandatory requirements for 
domestic gas hobs, or cooking ranges.  Of these three programs, the U.S. was the first to enact a 
standard which bans pilot lights in gas cooking products with an electrical supply cord in 1987 (effective 
1990), followed by Japan’s energy standard for gas cooking appliances in 2006. More recently, the U.S. 
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has re-evaluated its energy standard for gas cooktops and energy requirements for gas cooking products 
are being considered in the EU.  
 

4.2 Energy Values in Existing Programs  

Across the three mandatory programs for residential gas cooktops, including the proposed EU Ecodesign 
program, very different efficiency metrics are adopted. The recent U.S. MEPS rulemaking which goes 
into effect in April 2012 actually found that proposed energy efficiency standard levels cannot be 
economically justified and thus the proposed energy values for residential cooktops were not adopted. 
Rather, the U.S. program requires that all gas cooking products, including those without an electrical 
supply cord, not have a constant burning pilot light. Japan, on the other hand, specifies energy 
consumption efficiency for different types of gas cooking products: stoves, table-top type, built-in type 
and gas ranges. For stoves with fuel consumption greater than 1.5 liters per hour, Japan also calculates 
efficiency as a function of fuel consumption and takes into consideration multiple burners by using a 
size-weighted average. The EU proposal currently includes a single energy value which measures the 
total final energy consumption per cooking cycle. As a result, the energy values for gas cooktops cannot 
be compared between Japan’s standard and the emerging standards in the U.S. and the EU.   

   

4.3 Major Test Procedures  

There is currently no international or leading test method for residential gas cooking products in the 
world as each country seems to use its own method for measuring energy. In the U.S., the Department 
of Energy has a Uniform Test Method for Measuring Energy Consumption of Cooking Products published 
in the Federal Register 62 FR 51976 in October 1997. This test method is used to measure the energy 
consumption of all cooking products, including the testing of gas cooktops in the rulemaking process, 
and current revisions are underway to incorporate the IEC 62301 test method for standby and off mode 
power consumption for certain electric and microwave cooking products. Additionally, both the 
Japanese and proposed EU test method for measuring energy consumption of gas cooktops are based 
on measurements of heat energy acquired in the cooking process of a water load. However, the specific 
details of these two test methods are not readily available.  
 

4.4 Summary of Selected International S&L Programs and Test Methods for 
Residential Gas Cooking Products 

  U.S. MEPS Japan Top Runner EU Ecodesign Proposal 

  Mandatory Requirement Mandatory Standard Proposed Mandatory Standard 

Classification/Sc
ope 

Gas, electric and microwave 
energy cooking products 
including: conventional 
ranges, conventional cook 
tops, conventional ovens, 
microwave ovens, 
microwave/conventional 
ranges and other cooking 
products 

Household gas cooking appliances 
that use city gas 13A or LPG gas, 
excluding grills, ovens and 
portable butane stoves 

Domestic gas hob, where hob is 
defined as "an appliance or part of 
an appliance which incorporates 
one or more cooking zones, where 
a cooking zone is part of the hob or 
area marked on the surface of the 
hob where pans are placed for 
heating." 
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Effective Dates 4/9/2012 Fiscal Year 2006 Proposed Tier 1 for 2014, to be 
determined after test procedure is 
developed 

        

Energy Values Not applicable; Rulemaking 
finds that proposed energy 
efficiency standard levels 
cannot be economically 
justified and that only 
prescriptive requirements are 
technologically feasible and 
economically justified. For gas 
ranges, the prescriptive 
requirement is that there 
cannot be constant pilot 
burning light. 

Energy Consumption Efficiency (%)  Final energy consumption in kWh 
per cooking cycle and per year 

    Stoves with fuel consumption of 
<1.5 L/hr, efficiency = 67% 
 

Tier 1: 0.716 kWh/cycle; 313.5 
kWh/year 

  

  Stoves with fuel consumption 
of >1.5 L/hr, efficiency =  -3 x fuel 
consumption in liters/hour + 71.5. 
For cookers with more than 2 
burners, weighted average is 
calculated using 1 for small 
burners (<2.02 kW gas 
consumption), 2.1 for medium 
burners (2.03-3.49 kW gas 
consumption) and 3.5 for large 
burners (3.5-5.9 kW gas 
consumption) 

  

  
   

Table-top type: 51%   

    Built-in type: 48.5%   

    Gas range: 48.4%   

        
Additional 
Requirements 

Gas ranges without electrical 
power supply cord also 
cannot have constant burning 
pilot lights 
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Test 
Method/Specs 

DOE Uniform Test Method for 
Measuring Energy 
Consumption of Cooking 
Products as specified in 
Federal Register on October 
3, 1997 (62 FR 51976). Test 
procedure revisions seek to 
incorporate IEC 62301 for 
standby and off mode power 
consumption. 

JIS S 2103 "Household Gas Cooking 
Appliances": divides quantity of 
heat acquired by water in testing 
kettle by calorific value of 
consumed gas (input) 

Draft being developed by 
CEN/TC49/WG2, based on cooking 
process of a water load including a 
heating up phase and a simmering 
phase with fixed duration of 20 
minutes. Reference pot size and 
water quantity defined, and energy 
consumption of whole hob is 
averaged across all cooking zones 
and normalized per kg of water. 

 

5. Flat-screen Televisions  

5.1  Overview of Scope of International Standards and Labels  

As a major consumer electronics product, televisions have been regulated under mandatory energy 
efficiency standards as well as mandatory and voluntary energy labeling programs worldwide. Some of 
the leading MEPS programs include Canada, Australia, EU Ecodesign and Japan Top Runner while 
mandatory labeling programs exist in Australia, the EU and Korea. While the U.S. does not have a 
national television MEPS, the state of California adopted mandatory state energy standards for TVs in 
2011 and the state of Connecticut also adopted standards for TVs to be in effect in 2014.  Hong Kong 
also has a voluntary energy labeling programs for televisions. Most of the existing standards and labeling 
programs for televisions were adopted or revised very recently between 2007 and 2011 and often 
include further phase-in of stringent requirements over the next few years.  

The scope of product coverage is generally very similar amongst the different international programs 
and includes television sets, component televisions, and television combination units (e.g., televisions 
with built-in VCR/VCD/DVD players). Additionally, the EU, Hong Kong and Korea also include television 
monitors without a tuner or receiver in their programs while the U.S. includes a distinction for 
hospitality televisions with bidirectional communication capabilities. Some countries - specifically 
Canada, Japan, Hong Kong and Korea – also specify the specific television display technologies covered 
under each program, ranging from cathode ray tubes (CRT) to liquid crystal display (LCD), plasma and 
light-emitting diodes (LED) displays.  
 

5.2 Energy Values in Existing Programs  

The international standards and labeling programs for televisions vary by the mode for which the energy 
values are set. The U.S. ENERGY STAR and California MEPS, EU, Australia and Japan all have maximum 
power consumption values set for active mode, while Canada, Hong Kong and Korea only specify 
standby and off mode power consumption values. The U.S. and the EU Ecodesign programs are the only 
ones that specify both active and standby/off mode power consumption values for televisions. For on 
mode power consumption, both the U.S. and EU adopted values that are a function of screen area 
(albeit measured in different units). The U.S. ENERGY STAR specifications divide televisions into three 
size categories, in addition to separate power consumption requirements for hospitality televisions. In 
the first phase of the Ecodesign requirements, the EU further differentiates between high definition and 
non-high definition televisions in terms of maximum power consumption values, with a 12% additional 
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power consumption allowance for high definition televisions. Australia specifies a single maximum 
annual energy consumption value for televisions as a function of the screen area, and is thus both 
technology and feature neutral. Japan, on the other hand, have very specific energy consumption 
requirements for individual classes of televisions differentiated by display technology, scanning method, 
aspect ratio, shape of tube and added functions (see Appendix 5.1). As a result of the different product 
classifications, it is not feasible to directly compare the maximum active model power consumption 
requirements for televisions across the different programs.  
 
In comparing the range of standby and off mode power requirements across the different programs, it 
appears that EU Ecodesign and Canada Tier 2 requirements are the most stringent for standby mode 
with a limit of 0.5 W. Similarly, the EU also has the most stringent requirement of 0.3 W for off mode 
power consumption of televisions effective in August 2011. For EU and Korea which also set power 
consumption requirements for television monitors, there is lower power consumption allowance for 
monitors than televisions.  
 
Besides on mode and/or standby and off mode power consumption requirements, some programs also 
adopted additional energy-related performance requirements for televisions in their standards 
programs. California’s television MEPS and the EU Ecodesign requirements both have default time 
requirements for automatically switching to standby mode after a certain period of inactivity. The U.S. 
ENERGY STAR program also requires that external power supplies of qualifying televisions meet the 
highest International Energy Efficiency Marking Level 5 requirements. Lastly, ENERGY STAR, California 
MEPS, Australia MEPS and EU Ecodesign all adopted luminance requirements for television, where 
“home” picture mode must be greater than or equal to 65% of measured peak luminance in retail mode 
to prevent significant differences in luminance between the mode of testing and common mode of 
usage.  
 
In terms of categorical energy information labeling programs for televisions, the three major programs 
are Australia’s mandatory energy information label, the mandatory EU energy label, and Hong Kong’s 
voluntary energy label. Australia and EU’s label grades are based on energy efficiency indices relative to 
their respective minimum MEPS requirement. Hong Kong’s voluntary energy label is also based on 
energy efficiency indices of on mode power consumption but in the absence of its own MEPS 
requirements, Hong Kong uses the EU Ecodesign phase 1 requirement as a baseline for calculating the 
efficiency index.  
 

5.3 Major Test Procedures  

There is general harmonization across the different television standards and labeling programs in 
adopting the IEC 62087 test method for measuring on-mode power consumption and IEC 62301 for 
standby and off mode measurements. The one notable variation in test methods is that the U.S. ENERGY 
STAR program also uses American National Standards Institute and Consumer Electronics Association 
industrial standard (ANSI/CEA-2037) for measuring input signal accuracy and for broadcast test 
materials. Additionally, ENERGY STAR also includes specific CEA test method for download acquisition 
mode testing, which is not included in the IEC 62087 test method. These variations in the ENERGY STAR 
test method are included in Appendix 5.2. Hong Kong, which adopted the international standards, have 
slightly tighter measurement accuracy requirement of ±1%, instead of the default ±2% adopted 
internationally.  
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5.4 Summary of Selected International S&L Programs and Test Methods for 
Televisions 

  U.S. ENERGY STAR California MEPS Canada MEPS (Standby) 
  Voluntary Label Mandatory Standard Mandatory Standard 
Classification/Sco
pe 

TV, TV combination 
units, Hospitality TVs, 
Component TVs 

  Residential TVs, component TVs and TV 
combination units. Technologies may 
include cathode-ray tube (CRT), liquid 
crystal display (LCD) or plasma display. 

        
Effective Dates 9/30/2011 Phase 1: 1/1/2011 Tier 1: 4/12/2012 (manufactured after 

5/1/2011) 

  

  

Phase 2: 1/1/2013 Tier 2: 1/1/2013 

        
Energy Values Maximum Power 

Consumption, P, in 
watts 

Maximum Power 
Consumption, P, in watts 

Maximum power consumption, P, in watts 

        

  

On Mode with Default 
Automatic Brightness 
Control (ABC): 

On-Mode Tier 1: 

  

A = viewable screen 
area, in square inches 

A = viewable screen area, in 
square inches 

Off Mode: 1 W 

  
A < 275: P = (0.130 x 
A)+ 5 

Phase 1:  Standby Mode: 4 W 

  

275 ≤ A ≤1068: 
P=(0.084 x A)+18 

P ≤ 0.20 x A + 32   

  

A > 1068: P = 108 Phase 2: Tier 2: 

    

P ≤ 0.12 x A + 25 Off Mode: 0.5 W 

  

Sleep Mode: P ≤ 1.0 W   Standby Mode with Display: 1 W 

    

Standby-Passive Mode: Standby Mode without Display: 0.5 W 

  

Download Acquisition 
Mode: 

Phase 1 & 2: 

  

  

energy consumption ≤ 
40 Wh/day or 0.04 
kWh/day 

1 W 

  
        

  U.S. ENERGY STAR 
California MEPS 

Canada MEPS (Standby) 
  Voluntary Label Mandatory Standard Mandatory Standard 

  

Hospitality TV Energy 
Consumption 
Requirement: 
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Maximum Typical 
Energy Consumption 
(TEC) = (Power on-
mode x 5)+ (Power 
sleep mode x 19) + 
DAM energy 

  

  

  

A < 275: TEC = (0.65 x 
A)+ 84 

  

  

  
275 ≤ A ≤1068: TEC 
(0.42 x A)+184 

  
  

  A > 1068: TEC = 599     

Additional 
Requirements 

External Power Supply: 
meet Level V 
performance 
requirements 

TV automatically enter TV 
standby mode after maximum 
of 15 minutes without video 
and/or audio input on selected 
input mode 

Reporting requirements for on-mode 
power and luminance in home and retail 
modes 
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  Australia MEPS Australia Energy Label EU Ecodesign 
  Mandatory Standard Mandatory Label Mandatory Standard 
Classification/Scope TVs, component TVs and TV 

combination units. 
TVs, component TVs and TV 
combination units. 

TVs, component TVs and TV 
combination units. TV monitors 
without tuner or receiver. 

        
Effective Dates Tier 1: 10/1/2009 10/1/2009 On Mode, Tier 1: 8/20/2010 

  Tier 2: 10/1/2012   On Mode, Tier 2: 4/1/2012 

  

    

Standby/Off Mode Tier 1: 
1/7/2010 

  

    

Standby/Off Mode Tier 2: 
8/20/2011 

        
Energy Values Maximum annual energy 

consumption, E, in kWh/year 
Star Rating Index = 1 + [log(energy 
label energy consumption/MEPS 
level)/log(1-0.2)] 

Maximum power consumption, 
P, in watts  

        

  

Tier 1: 1 Star to 6-Stars rating with 0.5 Star 
increments 

On-Mode 

  

E = 127.75 + (0.1825 x screen 
area in cm2) 

1 Star: MEPS A = visible screen area, in dm2 

    2-Stars: 20% reduction from MEPS Tier 1 

  

Tier 2: 3-Stars: 20% reduction from 2-Stars; 
36% reduction from MEPS 

TV, Full HD: 20 + A x 1.12 x 
4.3224 

  

E = 90.1 + (0.1168 x screen area 
in cm2) 

4-Stars: 20% reduction from 3-Stars; 
49% reduction from MEPS 

TV, non-HD: 20 + A x 4.3224 

    

5-Stars: 20% reduction from 4-Stars; 
59% reduction from MEPS 

TV monitors, Full HD: 15 + A x 
1.12 x 4.3224 

    

6-Stars: 20% reduction from 5-Stars; 
67% reduction from MEPS 

TV monitors, non-HD: 15 + A x 
4.3224 

      

  

      

Tier 2 

      

TV: 16 + A x 3.4579 

      TV monitors: 12 + A x 3.4579 
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  Australia MEPS Australia Energy Label EU Ecodesign 
  Mandatory Standard Mandatory Label Mandatory Standard 

      Standby/Off Modes, power 
consumption in watts: 

      Tier 1:  

      Off mode: 1 W 

      Standby Mode: 1 W 

      Standby with information or 
status display: 2 W 

        

      Tier 2: 

      Off mode: 0.3 W 

      Standby Mode: 0.5 W 

      Standby with display: 1 W 

        

        

        

Additional 
Requirements 

   Automatic switch from on 
mode to off mode or standby 
mode after 4 hours of inactivity 

        

  Luminance: measured peak 
luminance in "home" picture 
mode ≥ 50% of measured peak 
luminance in retail mode 

  Luminance: measured peak 
luminance in "home" picture 
mode ≥ 65% of measured peak 
luminance in retail mode 

        

Test Method/Specs AS/NZS 62087.1 (Int): 2009 
based on IEC 62087, Ed. 2.0 

AS/NZS 62087.1 (Int): 2009 based on 
IEC 62087, Ed. 2.1 

EN 62087 (same as IEC 62087) 

        

        

        

      Power measurement based on 
average over 10 consecutive 
minutes 

        

      Accuracy: uncertainty of ±2% at 
95% confidence level 
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  EU Energy Label Japan Top Runner 
  Mandatory Label Mandatory Standard 

Classification/Scope TVs, component TVs and TV combination 
units. TV monitors without tuner or receiver. 

Cathode ray tube, liquid crystal display, 
plasma display TV sets running on AC 

      
Effective Dates 11/30/2011 CRTs: FY 2003 

    Tier 1 for LCD and Plasma: FY 2008 

  

  

Tier 2 for LCD and Plasma: FY 2012 

  

    
      
Energy Values Energy efficiency class, defined as actual on-

mode power consumption/MEPS level 
Standard energy consumption efficiency 
(assuming daily active period of 4.5 
hours), in kWh/year 

      

  

Label Classes and EEI: Specific energy consumption efficiency for 
individual TV classes by scanning method, 
aspect ratio, shape of tube, and added 
functions 

  

A+++: EEI < 0.10 

  A++: 0.1 ≤ EEI < 0.16 

  

A+: 0.16 ≤ EEI < 0.23 

  

A: 0.23 ≤ EEI < 0.30 

  

  

B: 0.30 ≤ EEI < 0.42 

  

  

C: 0.42 ≤ EEI < 0.60 

  

  

D: 0.60 ≤ EEI < 0.80 

  

  

E: 0.80 ≤ EEI < 0.90 

  

  

F: 0.90 ≤ EEI < 1.00 

  

  G: 1.00 ≤ EEI   
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  EU Energy Label Japan Top Runner 
  Mandatory Label Mandatory Standard 

Additional 
Requirements 

    

      

      

      

Test Method/Specs EN 62087 (same as IEC 62087) Unknown 

      

      

      

  Power measurement based on average over 
10 consecutive minutes 

  

      

  Accuracy: uncertainty of ±2% at 95% 
confidence level 
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  Hong Kong  Korea (Standby) 
  Voluntary Label Mandatory Label 

Classification/Scope TVs, component TVs and TV combination units. 
TV monitors without tuner or receiver. 
Technologies include CRT, LCD, plasma and 
LED. 

TVs, component TVs and TV combination 
units. TV monitors without tuner or receiver. 
Technologies include CRT, LCD, and plasma. 

Effective Dates Phase I: 12/22/2003-9/30/2007 Phase I: 1/1/2003-12/31/2005 

  Phase II: 10/1/2007-2/28/2011 Phase II: 1/1/2006 - 6/30/2007 

  Phase III: 3/1/2011 Phase III: 7/1/2007 

      
Energy Values Maximum allowable power consumption, in 

Watts 
Standby power consumption, in Watts 

      

  
Standby Mode, TV and Component TV: Phase 1, Standby Mode 

  
Phase 1: ≤ 3 W TV, TV monitor, component TV: ≤ 3 W 

  Phase 2 & 3: ≤ 1 W Combination TVs: ≤ 4W 

  

  

  

  
Standby Mode, TV/VCR combination: Phase 2, Standby Mode 

  
Phase 1: ≤ 6 W TV/TV monitor - analog: ≤ 1 W 

  
Phase 2 & 3: ≤ 1 W TV/TV monitor - digital: ≤ 3 W 

  
 

Component TV: ≤ 3 W 

  

Standby Mode, Other TV Combination Units: Combination TV: ≤ 3 W 

  
Phase 1: ≤ 4 W 

  

  Phase 2 & 3: ≤ 1 W   

  

  Phase 3, Standby Mode 

  

Standby Mode, TV monitors: 
TV, TV monitor, component TV, combination 
TVs: ≤ 1 W 

  
Phase 1: Analog ≤ 1 W; Digital ≤ 3 W 

  

  

Phase 2 & 3: ≤ 1 W 

  

  

On Mode: EEI as defined by actual 
power/reference power 

  

  P(ref) = 20 + (A/100) x 4.3224   

      

  Grade 1: EEI ≤ 0.4   

  Grade 2: 0.4 < EEI ≤ 0.64   

  Grade 3: 0.64 < EEI ≤ 1.0   

  Grade 4: 1.0 < EEI ≤ 1.44   

  Grade 5: EEI > 1.44   
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  Hong Kong Korea (Standby) 

  Voluntary Label Mandatory Label 

Additional 
Requirements 

    

Test Method/Specs On Mode: IEC 62087: 2008 (Ed. 2) KS C IEC 62301 

  Standby Mode: IEC 62301: 2005 (Ed. 1)   

      

      

  Minimum Frequency Response: 3.0 kHz   

      

  
Power measurement based on average over 10 
consecutive minutes 

  

      

  Measurement accuracy: ±1%   
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Appendix 1.1 Japan’s Specific Energy Requirements for Copy Machines  
 

 

Note: the unit for standard energy consumption efficiency is watt-hour (Wh).  

Source: Japan Ministry of Economy, Trade and Industry (METI). 2010. “Top Runner Program.” Revised 
Edition March 2010. http://www.enecho.meti.go.jp/policy/saveenergy/toprunner2011.03en-1103.pdf  

 

  

http://www.enecho.meti.go.jp/policy/saveenergy/toprunner2011.03en-1103.pdf
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Appendix 1.2 U.S. ENERGY STAR Program Requirements for Imaging 
Equipment – Test Method (Rev. Dec. 2010)  
 

Source: U.S. Environmental Protection Agency. 2010. “U.S. ENERGY STAR Program Requirements for 
Imaging Equipment Version 1.2.” 
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Imaging_Equipment_Program_R
equirements.pdf  

 

 

http://www.energystar.gov/ia/partners/product_specs/program_reqs/Imaging_Equipment_Program_Requirements.pdf
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Imaging_Equipment_Program_Requirements.pdf
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Appendix 1.3 Japanese Measuring Method for Energy Consumption of 
Copy Machines  
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Source:  Energy Efficiency Standards Subcommittee of the Advisory Committee for Natural Resources 
and Energy. 1998. “Final Report by Copying Machine Criteria Standard Subcommittee, Energy Efficiency 
Standards Subcommittee of the Advisory Committee on Energy.”  
http://www.eccj.or.jp/top_runner/pdf/tr_copying_machines.pdf  

 

  

http://www.eccj.or.jp/top_runner/pdf/tr_copying_machines.pdf
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Appendix 2.1 Test Method for External Power Supplies  
 

 

 



34 

 

 



35 

 

 

 

 



36 

 

 

 

 

Source: Calwell, C. et. al. 2004. “Test Method for Calculating the Energy Efficiency of Single-Voltage 
External AC-DC and AC-AC Power Supplies.” August 11, 2004. 
http://www.efficientpowersupplies.org/pages/External_Power_Supply_Efficiency_Test_Method_8-11-
04.pdf  

 

http://www.efficientpowersupplies.org/pages/External_Power_Supply_Efficiency_Test_Method_8-11-04.pdf
http://www.efficientpowersupplies.org/pages/External_Power_Supply_Efficiency_Test_Method_8-11-04.pdf
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Appendix 3.1 U.S. ENERGY STAR Test Method for Displays (revised 
August 2010)  
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Source: U.S. EPA, 2009. “ENERGY STAR Program Requirements for Displays Version 5.1.” 
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements
.pdf?4a12-d4e7   

  

http://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements.pdf?4a12-d4e7
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Displays_Program_Requirements.pdf?4a12-d4e7
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Appendix 5.1 Japanese Top Runner Standards for Televisions  
 

Source: Japan Ministry of Economy, Trade and Industry (METI). 2010. “Top Runner Program.” Revised 
Edition March 2010. http://www.enecho.meti.go.jp/policy/saveenergy/toprunner2011.03en-1103.pdf  

 

http://www.enecho.meti.go.jp/policy/saveenergy/toprunner2011.03en-1103.pdf
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Appendix 5.2 ENERGY STAR Test Method for Televisions  
 

Source: U.S. EPA, 2011. “Energy Star Program Requirements for Televisions, Version 5.3.” 
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Televisions_Program_Requireme
nts_V5_3.pdf?61a1-f457  

 

http://www.energystar.gov/ia/partners/product_specs/program_reqs/Televisions_Program_Requirements_V5_3.pdf?61a1-f457
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Televisions_Program_Requirements_V5_3.pdf?61a1-f457
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