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Executive Summary 
 
Enforcement of appliance standards and consumer trust in appliance labeling are important foundations 
of growing a more energy efficient economy. Product certification and verification increase compliance 
rates which in turn increase both energy savings and consumer trust. Costs are imposed on 
manufacturers and program administrations when either product certification or verification processes 
are implemented, so these costs are important to consider during design of the processes.  

This paper will serve two purposes: 1) to review international practices for product certification and 
verification as they relate to the enforcement of standards and labeling programs in the U.S., E.U., 
Australia, Japan, Canada, and China; and 2) to make recommendations for China to implement improved 
certification processes related to their mandatory standards and labeling program such as to increase 
compliance rates and energy savings potential. 

Practices for product certification and verification vary across the world, with some programs focusing 
solely on either certification or verification (such as in Australia and Canada) and other programs 
focusing on both (such as ENERGY STAR in the U.S.). Accreditation practices for testing laboratories and 
certification bodies also vary, and some appliance standards and labeling programs are building 
databases to house all information on products and compliance. 

The number of products covered by China’s mandatory standards program and labeling program has 
rapidly increased in recent years up to 44 products and 23 products, respectively. Now, China is seeking 
to improve the compliance rate for these products, but it wants to do so without reinventing its current 
organizational structure. China has bodies that oversee certification and accreditation processes under 
the authority of the General Administration of Quality, Supervision, Inspection and Quarantine. For 
instance, the Certification and Accreditation Commission of China oversees all certification and 
accreditation processes for product testing laboratories and certification bodies and specifically places 
the authority of accreditation with the China National Accreditation Service for Conformity Assessment. 

There are currently no standardized product certification and verification processes in place for China’s 
mandatory standards and labeling program.1 The common practice is have to have manufacturer’s “self-
declare” the energy efficiency performance of their products based on testing in their own laboratories 
or third party laboratories. Introducing third party product certification and verification for China’s 
mandatory standards and labeling programs has the potential to significantly improve compliance levels 
without heavy administrative burden. Having reviewed international practices in product certification 
and verification, we offer the following summary recommendations for China to improve its practices in 
this space: 

 

                                                           
1 Laboratory accreditation exists for China’s voluntary energy efficiency endorsement labeling program run by the 
China Quality Certification Center. 



2 
 

• Organize certification bodies: A call for certification bodies in energy efficiency standards should be 
organized, and the accreditation for these bodies can be managed by the China National 
Accreditation Service for Conformity Assessment or other accreditation bodies. 
 

• Mandate certification process: New regulations should be announced to mandate that all new 
models in product categories covered by mandatory standards or labeling requirements need to 
have their performance and labeling information certified by these certification bodies prior to 
being sold.  
 

• Allow witness testing: Provisions can be made in the certification requirements to allow 
manufacturers to use in-house testing laboratories to produce performance and labeling 
information, so long as the tests are witnessed by an accredited certification body. This provision 
should allow for a lower cost of certification and compliance for the manufacturers, when the new 
certification requirements are introduced. 
 

• Adapt from international standards: If gaps of knowledge exist in China’s current accreditation and 
certification system to adequately meet the needs of the new requirements for energy efficient 
product certification, ISO and IEC standards used internationally can provide a good reference for 
various conformity assessment practices such as staff competence and impartiality. 
 

• Standardize verification testing: If China would like to impose stricter standards beyond 
certification and achieve a higher level of integrity for its standards and labeling (albeit at increased 
cost), it can also introduce a standardized system for verification testing. 

Figure 1 below shows how these bodies would interact. The China National Accreditation Service for 
Conformity Assessment or other AB’s would be in charge of accrediting third party testing laboratories 
and certification bodies. Witnessed manufacturer testing laboratories and third party testing 
laboratories would submit information to accredited certification bodies, who would compare testing 
information with mandatory energy efficiency standards and manufacturer proclaimed label information. 
This information would then be submitted to the China National Institute of Standardization for final 
inspection. This structure serves simply as a recommendation based on international practices; further 
studies are needed to understand how China might fully implement such a structure. 
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Figure 1: Recommended structure for an improved S&L enforcement regime with product certification and 
verification 
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Introduction:  Motivations for Enforcement of Appliance S&L programs 
 
Appliance standards and labeling (S&L) programs continue to play an enormous role in increasing an 
economy’s energy efficiency and energy security while decreasing its carbon emissions footprint. 
Appliance S&L programs and the scope of products those programs cover are consistently growing year 
after year off the back of proven success of such programs as well as the steady stream of new energy-
consuming products introduced into the markets.  

In recent years, the enforcement of S&L programs has become equally as important as the development 
and expansion of S&L programs for a number of reasons: 

• Credibility and consumer confidence in voluntary and mandatory labels  
• Large investment made by industry into energy efficient appliance innovation 
• Improved compliance rates lead to improved S&L program outcomes (energy saved and 

emissions reduced) 

As shown in Figure 2, strong enforcement (high compliance) of S&L programs cyclically leads to greater 
energy savings and a continuously improving program due to consumer confidence and increased 
purchasing of higher efficiency appliances. Weak enforcement (low compliance) leads to reduced energy 
savings and a weak program that consumers do not trust. Additionally, investments made by 
manufacturers into more energy efficient appliances can go to waste if enforcement is weak. 

 

Figure 2: The compliance circle, Source: CLASP 2010 

Many experts argue that the main route to better enforcement is the latent threat of punishment. It has 
been said that, “20 percent of the regulated population will automatically comply with any regulation, 5 
percent will attempt to evade it, and the remaining 75 percent will comply as long as they think that the 
5 percent will be caught and punished” (Zaelke 2005). In other words, an enforcement policy will be 
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most effective if S&L program stakeholders perceive the risks associated with noncompliance to 
outweigh the benefits. So in order to enforce, you need some form of punishment (be it a penalty, a 
decertification, or some other form of negative incentive), and in order to punish, you need proof that 
the party has violated the rules. In appliance S&L programs, the most typical violations are if a product’s 
energy performance or efficiency is not as good as indicated on the label or if there is a deficiency with 
the label itself (product has no label, improperly placed, etc.). A 2010 report by CLASP outlined a full list 
of possible violations: 

• Failure to provide an energy label or other required energy-performance rating information; 
• Failure to display an energy label or other required energy-performance rating information at 

the point of sale, including the use of a non-conformed label or logo; 
• Misuse of the logo by industry participants who are not part of a voluntary program and do not 

have the authorization to use the label; 
• Failure to register a product; 
• Failure to provide proof of testing; 
• Failure to submit a product for testing; 
• Failure to cooperate with certification or verification testing bodies; 
• Falsification of a product’s energy performance, resulting in misleading labeling; 
• Falsification of a product’s energy label or a false statement of compliance with a minimum 

energy performance standard (MEPS); 
• Failure to provide required energy-performance information in product catalogues, websites or 

other promotional media; 
• Failure to cooperate with compliance authorities. 

The following section will give a brief overview of different monitoring practices that try to capture the 
most common violations on the market (CLASP 2010). 

Differentiation of Appliance S&L Program Enforcement Methods 
 
Appliance S&L programs around the world have employed a variety of monitoring practices in checking 
compliance of manufacturers and retailers with appliance efficiency and labeling regulations. The most 
common practices are outlined in the blue boxes in Figure 3. Product verification, also known as market 
surveillance or off-the-shelf testing, is the most common monitoring practice worldwide. Here, products 
are pulled from the shelves of retail stores and tested in laboratories. Increasingly, many S&L programs 
are also testing and monitoring products before they hit the shelves through product certification or 
qualification programs.  

Both product certification and verification need to take place in energy efficiency testing laboratories, 
and as the enforcement needs of S&L programs grow worldwide, the demands for testing laboratories 
are increasing rapidly. As such, S&L programs find themselves needing to test the laboratories that are 
testing the products, to be confident in any decisions regarding product certification or verification. 
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Since those decisions are used to support any necessary enforcement, the procedures for verification 
have to sufficiently accurate. Often, testing is done at a laboratory that has been accredited and 
complies with international standards developed by voluntary technical standardization organizations 
such as the International Organization for Standardization (ISO) and International Electrotechnical 
Commission (IEC). The laboratories do not receive generic accreditations but rather specific 
accreditations for certain product test procedures (be it for lighting, TV’s, refrigerators, etc.). Some S&L 
programs use round-robin testing, where one product is tested at different laboratories to compare 
results. The key is to have test procedures that are repeatable and accurate while not being too 
expensive. Whether that is achieved through testing at one accredited lab or round-robin testing at 
several labs is up to the S&L program administrator. 

 

Figure 3: Flow of monitoring practices for appliance S&L programs 

An S&L program’s decision on which monitoring methods to use are based on a number of factors 
including legal framework, cost and budget, human resources, number of products, number of 
manufacturers, whether the program is voluntary or mandatory, and other factors. For instance, a 
decision on what kind of verification testing to require of manufacturers – whether in-house self-testing 
or independent testing – can have a big impact on the distribution of costs, as shown in Table 1. If an 
S&L program requires third-party verification, then this will put high initial compliance costs on industry, 
while lowered the program’s costs associated with verification testing. The inverse is also true: allowing 
manufacturer in-house testing will increase the costs on the program while industry will enjoy lower 
compliance costs. When the ENERGY STAR program recently expanded its verification and certification 
requirements, use of third-party laboratories was introduced as the standard practice, but in-house 
testing was also allowed as long as the tests could be witnessed or supervised by an accredited third-
party organization (EPA 2010a, EPA 2010b). Lastly, it should be noted that industry is quick to point out 
that the costs of any overtaxing verification regime will often be passed on to the consumer. 

There are also cases were product verification is performed not by government or program bodies, but 
by non-governmental organizations (NGOs) or competitors. In regions with a particularly strong civil 

Manufacturer Retailer Consumer

Pre-retail:
Product certification 
Product qualification

At retail:
Product verification 
Market surveillance
Off-the-shelf testing

Testing labs

Lab testing:
Accreditation

Round-robin testing



10 
 

society, NGOs have often spoke up in defense of stronger S&L programs and supported such defenses 
with data they have collected themselves. It was also common practice in the U.S. for competitors to 
test each other’s appliances in consolidated markets. For instance, refrigeration only has a small number 
of major brands, so each manufacturer would often test each other’s equipment and report any 
infractions to the U.S. Department of Energy (DOE) (Zhou et al. 2012).  

Entry condition 
Distribution of costs 

Government/program Industry participant Consumers 

In-house testing, 
calculation, or self-
declaration allowed 

High cost in market 
surveillance and 
verification testing 

Low compliance costs None 

Independent tests 
required 

Medium cost in market 
surveillance and 
verification testing 

Medium initial 
compliance costs 

May fund compliance 
costs in price of 
equipment 

Third-party 
verification and/or 
certification required 

Low cost in market 
surveillance and 
verification testing 

High initial compliance 
costs 

May fund compliance 
costs in price of 
equipment 

Table 1: Distribution of costs based on type of testing, Source: CLASP 2010 

The following sections will give a more detailed overview of monitoring practices used for S&L program 
enforcement throughout the world. Following the introduction of each program, a final section will 
compare the various monitoring methods. 

International Review of Product Certification and Verification Practices 

United States: ENERGY STAR and Federal MEPS 
 
ENERGY STAR was started in 1992 by the U.S. Environmental Protection Agency (EPA) as a voluntary 
program that sought to help save consumers and businesses money and reduce energy use (and related 
greenhouse gas emissions) through energy efficient products and practices. The program has grown 
tremendously and it was estimated that in 2010 alone, ENERGY STAR saved enough energy to avoid 170 
MtCO2e of greenhouse gas emissions (equivalent to emissions from 33 million cars) while saving 
consumers $18 billion on their utility bills (EPA 2010d). 

Previous qualification process New qualification and verification processes 
EPA enters into partnership agreement with 
manufacturer 

EPA enters into partnership agreement with 
manufacturer 

Manufacturer partner submits test data to EPA; 
lab accreditation required for certain products 

All products must be tested in an accredited 
laboratory and qualifying product information 
submitted to EPA via a certification body 

EPA reviews test data and adds products to 
ENERGY STAR list 

EPA reviews test data and adds products to 
ENERGY STAR list 

EPA verifies energy performance through its Verification: “Off the shelf” product testing will 
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compliance audit program be instituted across all ENERGY STAR products 
Table 2: Comparison of previous and current product qualification and verification processes for ENERGY STAR, 

Source: EPA 2010a, EPA 2010b, EPA 2010c 

Since so many consumers now rely on the accuracy of ENERGY STAR labels, it has come under increasing 
scrutiny, which was particularly publicized during 2010 when the U.S. Government Accountability Office 
(GAO) released a report, exposing loopholes in ENERGY STAR’s product certification process. GAO 
submitted 15 products for certification that violated various ENERGY STAR criteria. Many received 
certification very quickly, however, including an alarm clock that was the size of a small generator 
powered by gasoline (GAO 2010). 

This report caused the EPA and DOE to perform a thorough review of their product certification and 
verification processes and make appropriate revisions to ensure that all labels were accurate and that 
the EPA could punish those manufacturers who were not delivering the savings they claimed on the 
label. Table 2 shows a comparison of the previous and updated qualification and verification processes. 
The main differences are the introduction of “off the shelf” product testing for all ENERGY STAR 
products and the introduction of official accreditation and certification bodies. 

Under the new processes, accreditation bodies (AB) provide official accreditation for laboratories and 
certification bodies (CB). Laboratories conduct testing for products seeking ENERGY STAR certification 
and verification. Manufacturers’ laboratories may also be used but the test has to be witnessed by a CB. 
The CB certifies and compares the testing data with the relevant ENERGY STAR product specifications 
and then report the results to the EPA. The interaction of AB, CB, testing laboratories, and the EPA is 
summarized in Figure 4 (EPA 2010a, EPA 2010b, EPA 2010c). 

 

Figure 4: Flow process for ENERGY STAR certification and verification processes; Note: dotted lines indicate 
accreditation processes while solid lines indicate flow of information 

There are a number of qualifications for all of the parties involved. Once AB’s have submitted their 
application to EPA to operate as an AB (the application form can be found in the Appendix), they have to 
operate their accreditation program in accordance with ISO/IEC 17011: “General requirements for 
accrediting conformity assessment bodies.” The requirements of ISO/IEC 17011 include maintaining a 
sufficient number of AB trained personnel. The AB’s are also required by the EPA to maintain status as a 
signatory to the International Accreditation Forum (IAF) Mutual Recognition Agreement (MRA). They are 
required to accredit CB’s and laboratories according to ENERGY STAR requirements and report results of 
any accreditations or renewals to EPA. 

Accreditation 
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3rd party testing 
laboratories

Witnessed/supervised 
manufacturer testing 
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Certification 
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Testing laboratories must apply for accreditation from an AB in accordance with ISO/IEC 17025: 
“General requirements for the competence of testing and calibration laboratories.” Under the 
requirements of ISO/IEC 17025, the laboratories must: 

• Employ experienced personnel with proper training 
• Have physical plant facilities and test equipment needed for proper testing 
• Ensure equipment is calibrated and calibration records maintained 
• Maintain records of all original observations and test data 
• Maintain impartiality of product testing, for example employees must regularly pass ethics and 

compliance audits (EPA 2010b) 
 
The laboratories must also agree to participate in relevant inter-laboratory comparison testing (also 
known as round robin testing) whenever the EPA or DOE deems it necessary. Once accredited, the 
laboratories must provide their accreditation certificate and scope of accreditation to the EPA and apply 
for official recognition (the application form can be found in the Appendix). Then, the laboratories are 
required to test products seeking certification and products selected for “off the shelf” verification as 
well as to cooperate with ongoing audits from the AB. All certification testing services are paid for by the 
manufacturer seeking certification, while DOE pays all verification costs for obtaining and testing 
products that have a federal MEPS and are covered by the ENERGY STAR program. For products that do 
not have MEPS but are under the ENERGY STAR program, the CB administers the verification program 
and the ENERGY STAR partner (manufacturer) must pay for the testing costs (EPA 2010c). 

Finally, CB’s must first submit an application to EPA for initial recognition before performing any 
certification duties for the ENERGY STAR program.2 They must apply for accreditation from an AB, 
maintain accreditation according to ISO/IEC Guide 65: “General requirements for bodies operating 
product certification systems,” and maintain status as a signatory to the International Laboratory 
Accreditation Cooperation (ILAC) Mutual Recognition Agreement (MRA). They will certify a product’s 
performance by reviewing a laboratory report or witnessing testing if it is a manufacturer’s testing 
laboratory. Once the information is certified, they report certified products with associated data to the 
EPA. CB’s are also used to certify information related to verification testing. The CB’s need to only apply 
once to be accredited, but they are assessed every year with on-site inspections and audits. Spot checks 
are warranted when there are significant changes in personnel or lab setup. In accrediting CB’s, the AB 
must make sure they have technical experts capable of judging the CB's expertise in applying Guide 65 
(EPA 2010c). 

For appliances, EPA has recognized 28 AB’s, 21 CB’s, and 410 testing laboratories (including witnessed 
manufacturers testing laboratories) to date, and it continues to review applications. EPA has created a 
chart of the interactions between EPA, partners, CB’s, laboratories, and AB’s, shown in Figure 5. EPA 

                                                           
2 Applications for AB’s, CB’s, and labs can be found in the Appendix or at the following links: 
http://www.energystar.gov/ia/partners/downloads/mou/Application_Accreditation_Body.pdf?2aea-a2eb 
http://www.energystar.gov/ia/partners/downloads/mou/Application_Certification_Body.pdf?b3fe-063f 
http://www.energystar.gov/ia/partners/downloads/mou/Application_Accredited_Laboratory.pdf?c193-3a3b 

http://www.energystar.gov/ia/partners/downloads/mou/Application_Accreditation_Body.pdf?2aea-a2eb
http://www.energystar.gov/ia/partners/downloads/mou/Application_Certification_Body.pdf?b3fe-063f
http://www.energystar.gov/ia/partners/downloads/mou/Application_Accredited_Laboratory.pdf?c193-3a3b
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retains the right to revoke the right of any CB, AB, or testing laboratory to participate in the ENERGY 
STAR program if it feels it is in violation of any of the requirements set forth by EPA (EPA 2012). 

In addition to providing oversight and conducting site visits (as appropriate), the EPA has also committed 
to releasing all available information on product certification and verification to the public in the 
interests of transparency and confidence for both the consumer and the manufacturers. Once CB’s have 
certified a product’s testing results, they transmit the information to EPA via EPA’s new XML-based data 
transfer system. EPA then uses this information to populate the ENERGY STAR product lists, which it 
posts on the web for public use. EPA also releases information to the public every year on failed and 
delisted products, as well as full summary of that year’s testing. This information is not only important 
for consumers, but also for retailers and energy efficiency program sponsors who often offer rebates on 
ENERGY STAR products. Results from verification in 2010 and 2011 varied for lighting and appliance 
products. In lighting, 151 products were disqualified in 2010, increasing to 164 products in 2011, while in 
appliances, 29 products were disqualified in 2010, decreasing to only six products in 2011 (EPA 2011c).3 

                                                           
3 This number is through the fall of 2011; it is not final number for 2011. 
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Figure 5: Overview of EPA's interaction with partners, CB's, AB's, and labs for product certification and 
verification processes, Source: EPA 2012 

The EPA uses a unique combination of techniques for verification, selecting some products at random 
and others based on failure or sales volume indicators. EPA requires every CB to test at least 10% of all 
ENERGY STAR qualified models the CB has certified or for which it has received qualified product data. 
Approximately half of that 10% should be randomly selected, while the remaining half should have one 
of the following indicators: 

• Previous product failures 
• Referrals from third parties regarding accuracy 
• High sales volume, if that data is available to CB  

Any of these indicators will help EPA to improve the compliance rate of the ENERGY STAR program. 
While previous product failures do not necessarily indicate a tendency for repeated failures, there will 
be cases of repeat violations. Also, guarantees on energy efficiency performance for particular popular 
products (with high sales volume) will highly improve the ENERGY STAR program and consumer 
experience. The random selection for half of the products guarantees that other violations will be 
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caught, increasing the incentive for all manufacturers to make sure their products’ actual energy 
efficiency matches the claimed energy efficiency. The EPA indicates that off the shelf or warehouse 
acquisition is preferred for products to be tested. If this is not possible for some reason, then products 
can be acquired directly from a manufacturer’s production line (EPA 2010c). 

If a product was certified based on a single test, which ENERGY STAR specifications require for products 
not subject to federal MEPS, then verification testing will involve a single test. If a product was qualified 
based on multiple test samples, (e.g. per DOE certification sampling plan associated with federal MEPS), 
then four units will be procured at once for verification testing (a full list of ENERGY STAR products that 
also have federal MEPS can be found in the Appendix. A spot check will be performed on the first unit. If 
the result of the spot check fails by 5% or more, the additional three units will be tested and statistical 
methods applied to the results for purposes of determining a failure (EPA 2011c).  

 EPA DOE 

1) Revised and 
New Product 
Specifications 

Set ENERGY STAR performance requirements 
for new and existing product categories 
consistent with program principles and 
through a systematic stakeholder process. 

Lead the development of testing 
procedures and metrics, with 
assistance from EPA as necessary 

2) Third-party 
Certification 

Maintain requirements for recognizing AB’s, 
CB’s and testing laboratories involved in 
certification of product performance for 
purposes of ENERGY STAR qualification. 
Oversee implementation of third-party 
certification. 

For select ENERGY STAR products, 
develop round robin testing for 
laboratories conducting DOE test 
procedures. 

3) Verification 
and 
Enforcement 

Oversee verification testing programs run by 
CB’s. 
Manage transitional verification testing 
programs for lighting products. 
Make and respond to testing failure 
determinations. 

Implement ongoing government 
testing program to verify energy 
performance of products in the 
market against reported energy 
performance data. 
Make final determinations regarding 
test procedure interpretations. 

Table 3: Division of duties between EPA and DOE on ENERGY STAR product specification, certification, and 
verification, Source: EPA 2011b 

The EPA and DOE signed a memorandum of understanding in September 2009, agreeing to better 
coordinate their agencies’ respective capabilities to improve the ENERGY STAR program. The following 
table from a 2011 EPA-DOE work plan outlines the division of responsibilities, as applicable to the 
ENERGY STAR appliance program. Generally speaking, EPA plays a larger role in ENERGY STAR branding 
as well as product certification, while DOE plays a larger role in the verification testing program as well 
as development of important new testing procedures. Most recently, ENERGY STAR has started a pilot 
Most Efficient appliance program which EPA and DOE are working together on (EPA 2011b). 

DOE remains the primary responsibility for the specification, certification, and verification of products 
that fall under federal MEPS. DOE runs a simplified certification timeline, whereby a manufacturer will 
submit one certification report a year for all products that it has in distribution for that year. The report 
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is submitted online via DOE’s Certification Compliance Management System. The report should include 
the following information: manufacturer name, brand name, basic model number and individual model 
numbers, sample size, total number of certification tests performed, and importer number from US 
Customs where applicable. Certification testing to ensure MEPS compliance may be conducted in-house 
or through an independent testing facility, except lighting and motors which must be tested in 
accredited labs from the National Institute of Standards and Technology’s National Voluntary Laboratory 
Accreditation Program (NVLAP). For products that need certification both for MEPS annual reporting 
requirements as well as ENERGY STAR requirements, the manufacturer will likely default to testing at an 
accredited testing laboratory recognized by the EPA (DOE 2011b).  

Product type 
Total Units 
Tested in 
Stage 1 

Required Further Action (% of Product Type) 

Total 
Met ESTAR 

Specification 
in Stage 2 

Referred 
to EPA Other 

Refrigerators and Refrigerator-Freezers  76  11 (14%)  3 (4%)  4 (5%)  4 (5%)  
Freezers  18  5 (28%)  1 (6%)  4 (22%)  0 (0%)  
Residential Clothes Washers  39  6 (15%)  3 (8%)  2 (5%)  1 (3%)  
Residential Dishwashers  10  2 (20%)  1 (10%)  1 (10%)  0 (0%)  
Tankless Water Heaters  11  0 (0%)  0 (0%)  0 (0%)  0 (0%)  
Storage Water Heaters  8  0 (0%)  0 (0%)  0 (0%)  0 (0%)  
Room Air Conditioners  77  20 (26%)  4 (5%)  13 (17%)  3 (4%)  
Total  239  44 (18%)  12 (5%)  24 (10%)  8 (3%)  

Table 4: DOE ENERGY STAR pilot verification testing results; Note: Other indicates DOE conducted no further 
testing on these units because they were either no longer available in the market or were referred to EPA for 

potential enforcement action, Source: DOE 2012 

DOE ran a pilot verification testing program in 2010, which provided EPA and DOE with good experience 
to continue refining the design of third party verification testing programs. The appliances tested: 
residential refrigerators and refrigerator-freezers, residential freezers; residential clothes washers; 
residential dishwashers; residential gas tankless water heaters; residential gas storage water heaters, 
and room air conditioners. The primary objective was to verify product performance consistent with 
ENERGY STAR product specifications but those products are also subject to federal MEPS and Energy 
Guide requirements (regulated by the Federal Trade Commission), so the testing served also to verify 
compliance with those requirements. Overall, 239 models were tested (at third party laboratories) with 
18% requiring further action, as indicated in Table 4. A summary report by DOE indicated that spot-
check compliance programs in other countries often resulted in failure test rates of around 15%, and 
while the programs were not directly comparable, the results are roughly aligned (DOE 2012). 

DOE’s combined efforts in standards and enforcement had a budget of $35 million in 2011 and $58 
million in 2012. There is a team of 13 people working full time on standards development. In March 
2012, they reported having 34 new product rulemakings under development, including 12 standards and 
22 test procedures. They have three people working full-time on enforcement. EPA reported having 
three full-time employees working overseeing their new third party programs with another three 
contractors providing additional support (Cymbalsky 2012).  
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United States: Voluntary Certification Programs 
 
In addition to the certification and verification techniques used for federal MEPS and ENERGY STAR 
products, a number of associations also run voluntary certification programs. For instance, the 
Association of Home Appliance Manufacturers (AHAM) issues an AHAM mark on various energy 
consuming products (dehumidifiers, refrigerators and freezers, room air cleaners, room air conditioners, 
clothes washers, dishwashers), which indicates to consumers and retailers that “a product may be 
selected at any time for verification testing, and that the product’s energy consumption rating is 
consistent with the energy consumption measured against standard test methods.” AHAM has a specific 
third party laboratory under contract that collects certified values from manufacturers, and randomly 
selects equipment for verification testing. The database of “AHAM verified” products is available to the 
public online and an example is shown below in Figure 6. The database shows models by brand, 
indicating the model number, technical specifications, energy efficiency ratio, and whether the product 
is ENERGY STAR or not (AHAM 2012). 

 

Figure 6: Example of AHAM database for verified appliances, Source: AHAM website 

The Air-Conditioning, Heating, and Refrigeration Institute 
(AHRI) runs a voluntary certification program for heating, 
ventilation, and air-conditioning equipment. To be certified, 
products undergo testing by third party laboratories under 
contract to AHRI. The products are evaluated using the 

appropriate industry standard to certify that published performance ratings are accurate. While any 
manufacturer can follow AHRI Standard rating methodologies and claim that their products are “AHRI 
rated”, the products have to participate in the certification program before they can become “AHRI 
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Certified™" and use the label at left on their products. The first step is for the manufacturer to send an 
interest letter to AHRI with an application for certification and appropriate data (models, sales volume, 
etc.) so that AHRI can calculate the number of qualification tests that will be needed. Then, AHRI sends 
participation and license agreements back to the manufacturer as well as an invoice for participation 
and license fees. Once payment is made, qualification test samples are acquired within 30 days, and 
then the qualification tests are run at a designated third party laboratory. If the product passes the 
qualification tests, then it can be AHRI certified. If the product fails the qualification tests, AHRI will send 
a decision form to the manufacturer so they can decide between sending a second sample for testing or 
re-rating the failed model according to the test results. If the second sample fails, the product model will 
automatically be re-rated. If the second sample falls below the federal minimum, the manufacturer will 
be required to perform a third qualification test. If the manufacturer elects to re-rate, then the re-rated 
data must be reflected in all the applicant’s printed literature, specifications, and software (Tretsis et al 
2012). 

The EPA and DOE often rely on AHAM, AHRI, and other manufacturer associations when developing new 
test procedures, as those associations have often already developed them. The federal government is 
required by law to consider all existing standards when developing new standards to avoid creating 
duplicate procedures and adding extra costs on industry. When EPA and DOE developed their new 
certification and verification procedures, certain parts were modeled after AHRI’s existing certification 
program. Since EPA did not have to start from scratch, they were able to get their program up and 
running relatively quickly (Cymbalsky 2012, Monahan 2012).  

Lastly, the National Institute of Standards and Technology (NIST) runs NVLAP, which provides third-party 
accreditation to testing and calibration laboratories. It operates an accreditation system that is 
compliant with ISO/IEC 17011, while accrediting laboratories against the ISO/IEC 17025 standard for 
general competence of testing and calibration laboratories. While NVLAP largely focuses on accrediting 
laboratories that are not necessarily energy efficiency focused (biometrics, environmental, emissions, 
mechanical, etc.), it did start a specific Energy Efficient Lighting Laboratory Accreditation Program in 
1991 to accredit laboratories that test lamps and luminaires. This program is now recognized by ENERGY 
STAR as an official AB. Additionally, NVLAP does accreditation of laboratories that test the efficiency of 
electric motors (Alderman 2012). 

Australia: MEPS and Mandatory Labeling 
 
In Australia, MEPS and mandatory labeling are actually enacted through state law, with programs in 
Queensland, Victoria, New South Wales, and South Australia. The laws require all products to be 
registered with one of the state regulators prior to retail sales. The registration includes information on 
the product’s model, supplier, and energy performance; the energy performance is stipulated by 
national standards for each product. Test data needs to be submitted along with the report, although 
these reports do not need to be done by accredited laboratories, as is the case with most programs in 
the U.S. 
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Data from the registration applications, with the exception of proprietary data, are placed in a user-
searchable public register and updated daily. The registration database is intended for consumers to use 
and serves as a monitoring tool and compliance filter. Product registrations are active for four to five 
years, depending on the initial date of registration since registrations automatically expire on March 
31st after three years of automatic renewal. 

The Commonwealth Government has the power to fine or deregister products without appropriate 
energy labels or with measured energy efficiency that is lower than the claimed energy efficiency. 
Australia has used product verification since 1991 as the main avenue for finding products that have 
measured efficiency lower than the level claimed by the manufacturer. It is part of their National 
Greenhouse Strategy and had a $1.5 million budget in 2009-2010. Rather than random selection of 
products off the shelf, Australia uses specific criteria to narrow down its range of choices, including:  

• Exclusion of products that were recently tested without any problems 
• Selection that favors testing of newer models and brands 
• Models with high volume of sales or higher self-claimed energy efficiency 
• Models from suppliers with non-compliance record 
• Models with complaints received from third parties such as other manufacturers, consumers or 

consumer groups, and other regulators. 

Australia’s check-testing program consists of two stages of testing. In Stage 1 testing, a full or partial test 
is carried out following the given Australian Standard for one unit (acquired autonomously from a 
retailer or wholesale supplier) of the independently purchased unit at a laboratory accredited by 
Australia’s National Association of Testing Authorities. Stage 1 testing costs are bore by the regulatory 
agency and National Appliance and Equipment Energy Efficiency Committee (NAEEEC). If the 
Government decides to de-register a product based on unsatisfactory test results (energy efficiency 
lower than what was claimed on the label), it first has to give the manufacturer a 15-day notice to 
respond to the claim. The manufacturer can contest deregistration during this time and agree to 
undergo Stage 2 testing for which it will bear the costs. At least two units (also acquired anonymously) 
must be tested successfully for the product registration to remain active (E3 2011). 

E.U. and Member States: Ecodesign MEPS and Labeling 
 
The E.U. requirements for appliance MEPS and labeling practices for all member states are outlined in 
the Framework Directive for Ecodesign (2009/125/EC: Ecodesign requirements for energy related 
products). The Framework Directive requires member states to put in place a Market Surveillance 
Authority (MSA), which will carry out check-testing, request relevant testing information from 
manufacturers, and request the withdrawal from the market of products that do not comply with MEPS 
or labeling requirements.  The MSA’s are to inform the European Commission (EC) of all result of market 
surveillance, and when appropriate, the EC will distribute that information to other member states. 
Member states are also required to ensure that consumers are given a way to submit their own 
observations and complaints on product compliance to the relevant MSA. To comply with MEPS 
requirements, manufacturers must make test results available to MSA’s and keep them on file for at 
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least three years from the date on which the appliance was last manufactured. For labeling 
requirements, labeling documentation and related test reports must be available for inspection for at 
least five years from the date on which the appliance was last manufactured (European Parliament and 
Council 2009).  

As an example of a member state MSA’s activities, the National Measurement Office (NMO) – under the 
supervision of the Department for Environment, Food, and Rural Affairs (DEFRA) – is responsible for 
enforcement of Ecodesign MEPS and labeling in the UK. It conducts periodic testing initiatives for 
priority product groups, with aims to cover the majority of manufacturers, new brands, or a particular 
market sector. Appliance units are obtained anonymously from retailers, tested, and then the initial test 
results are shared with the manufacturer in question. If the measured energy efficiency performance is 
lower than the performance claimed on the appliance’s label, then the manufacturer will be asked to 
repeat testing at an accredited testing laboratory for three additional samples for inclusion in the report. 
A recent review of testing reports found that manufacturer non-compliance rate for meeting the 
claimed energy level on the Energy Label is estimated to be 10% -15% while non-compliance rate for 
products without a correct label at the retail level  is 20% (DEFRA 2010).  

UK’s implementation and compliance testing efforts are not necessarily representative of the E.U. and 
recent reviews of enforcement activities amongst the E.U.-15 member states have shown a range of 
enforcement efforts. In testing appliances for MEPS compliance, three out of nine original member 
states did not test appliances and only Denmark and the Netherlands performed many tests and 
reported the results centrally for enforcement action. Of all the E.U. member countries, only 17 
countries have accredited test labs and of those, only seven countries have laboratories capable of 
conducting verification testing for more than one product. As a result, only between 800 and 1400 
product energy efficiency performance tests are conducted annually in the E.U. There are some cases 
where retailers and consumer associations are conducting their own third-party testing to verify the 
energy performance of products being sold. 

Currently, across the 30 member states of the European Economic Area, 80 full-time equivalent staff is 
estimated to work on Ecodesign MEPS and labeling compliance with a similar level of staff supporting 
store inspections of compliance with labeling directives. In terms of financial resources, it is estimated 
that total expenditure on S&L monitoring and enforcement is about €7 million per year across the entire 
E.U. region (Waide 2011). 

There are currently two efforts going on in the E.U. to improve appliance S&L monitoring and 
enforcement. First, in 2009, the Ecodesign Administrative Cooperation group on market surveillance 
(ADCO) was established to bring together all MSA’s and improve cooperation in the implementation and 
enforcement of appliance S&L programs across the E.U. Currently, the UK is chairing ADCO, where 
members discuss consistent approaches to enforcement and share testing plans and results in 
confidence.  

The second effort is the E.U.’s Appliance Testing for Energy Label Evaluation (ATLETE) project, which 
recently concluded. By testing 80 randomly selected refrigerators, the ATLETE project conducted the 
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first ever E.U.-wide market surveillance on an E.U. policy measure. One important finding from the 
project is that many member states simply do not prioritize the monitoring and enforcement of the 
Ecodesign framework. Even though monitoring and enforcements was delegated to each member 
state’s MSA under the subsidiarity principle (one of the basic principles of E.U. law), it has led to a wide 
disparity in monitoring and enforcement methods, and in some cases, has led to a complete neglect of 
monitoring and enforcement. In July 2011, ATLETE released a report with guideline recommendations 
for verification of energy-related products in the E.U., including: 

• Procedure for product compliance assessment 
• Procedure for the random selection of product models, including the Template for Call for Tender 

for the market research institute for the purchasing of market data where needed 
• Procedure for the selection of the testing laboratories, including a selection tool in the form of a 

Questionnaire and a specific Template for the Call for Tender for the laboratories 
• Operational code (testing methodology) with an example for refrigerating appliances 
• Correlation table indicating the modification to be introduced to apply the methodology to Energy 

Related Products other than refrigerating appliances (ATLETE 2011) 

Their recommendation for check-testing procedure is shown below in Figure 7. Many member states do 
not have check-testing procedures such as this in place yet. 

 

Figure 7: ATLETE recommended procedure for appliance verification (check-testing), Source: ATLETE 2011 

 
 



22 
 

Canada: MEPS and Mandatory Labeling 
 
In Canada, the Natural Resources Canada (NRCan) Office of Energy Efficiency is responsible for enforcing 
the MEPS and comparative labeling program (EnerGuide) that Canada has in place. Product standards 
are developed by the Canadian Standards Association (CSA). The CSA uses a consensus process involving 
subcommittees (broken down by product), comprised of manufacturer, federal and provincial energy 
efficiency regulator, electric utility, and consumer participants.  

NRCan uses third-party CB’s to verify the performance of all regulated products against these CSA 
standards. All CB’s must be accredited by the Standards Council of Canada (SCC). Their job is to issue 
energy efficiency verification marks (EEV) for all regulated products. They technically review 
performance claims and testing data. Manufacturers have two testing options. They can either send 
their units to an accredited testing laboratory, such as the CSA itself or Underwriters Laboratories (UL), 
or they can test their prototype at their own in-house facilities. Before accepting manufacturers' data, 
however, engineers from the testing organization will visit the in-house testing facilities to confirm that 
the facilities and test methods comply with CSA standards. 

NRCan maintains a database of compliant products carrying an EEV. NRCan requires that energy 
efficiency reports for new products on the market must be sent to NRCan by the dealer before the 
product is imported into Canada or shipped between provinces. The report describes the product, its 
energy efficiency performance, and the name of the organization or province that carried out the energy 
performance verification and authorized an EEV. Additionally, all products requiring an EnerGuide label 
must be labeled properly before their first retail sale. 

Since Canada imports many of its appliances, the Canada Border Services 
Agency (CBSA) requires importers to comply with Canadian rules and supply 
needed product information to CBSA, which it then transmits to NRCan for 
review to ensure that the product is compliant. Additionally, since each 
province has their own CB, it is important that data is collected and products 
obtain an EEV before shipment to another province (NRCan 2012). 

Canada is also an international partner of the ENERGY STAR program, as many 
appliances are imported from the U.S. The EPA has officially registered the 
ENERGY STAR name and symbol in Canada with the Canadian Intellectual 
Property Office, while NRCan is responsible for monitoring the proper use of 

the ENERGY STAR name and symbol in Canada. 
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Japan: Top Runner Reporting 
 
Japan’s enforcement of its Top Runner program differs from other countries since Top Runner is not a 
MEPS program, but rather based on a maximum standard value that can achieved on a sales-weighted 
basis. Compliance and verification testing cannot be used to evaluate compliance with the Top Runner 
target standard since achievement of the target is measured by a sales-weighted average, not a per unit, 
efficiency of product models sold by a manufacturer. Instead, verification of Top Runner target standard 
achievement is completed using questionnaires distributed by the Agency for Natural Resources and 
Energy to all manufacturers after the target fiscal year has ended. These questionnaires collect 
information on the total number of units shipped and the energy efficiency of the units. Product 
catalogues with product information along with retail store surveys are periodically and continuously 
collected to confirm labeling display implementation and to validate the manufacturers’ completed 
questionnaires (Zhou et al 2012).  

In the event that a manufacturer is not able to meet the Top Runner target standard after the target 
year, there are several options for addressing non-compliance. Japan’s Ministry of Economy, Trade, and 
Industry (METI) can make recommendations to the manufacturer on improving their model’s average 
energy efficiency. If these recommendations are not followed, Japan has traditionally relied on a “name 
and shame” approach in which manufacturers are pressured to comply after METI’s recommendations 
and the name of the manufacturer are made public. In some cases, manufacturers may be ordered to 
adopt METI’s recommendations and in the most extreme cases, a penalty of less than one million yen 
may be imposed for non-compliance (Zhou et al 2012).  

There are, however, some caveats to the enforcement of the Top Runner program. For example, only 
manufacturers whose efficiency improvements will have substantial impact on energy consumption and 
whose organizational capacity is economically and financially stable will be subject to recommendations 
for improvements. Smaller firms are therefore unlikely to be subjected to strict enforcement and 
verification of their progress in achieving the Top Runner targets. In addition, if an entire category of 
products fails to meet the Top Runner targets, then an evaluation of why the target was not met, other 
companies’ achievement records and other factors will be undertaken before compliance can be 
enforced (Zhou et al 2012). 
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China: MEPS and Mandatory Labeling 
 
In China, the General Administration of Quality, Supervision, Inspection and Quarantine (AQSIQ) is the 
body responsible for all “product quality” (including energy efficiency) and is thus formally charged with 
the responsibility for compliance with mandatory S&L requirements. In 1990, AQSIQ issued the 
Management Method for Energy Standardization to define the enforcement authority for energy 
standards. Articles 8 and 10 stipulated that AQSIQ offices at the national, regional, and provincial levels 
and their inspection institutions have authority to enforce mandatory energy efficiency standards. 
Specifically, the document mentions that AQSIQ should plan and undertake spot checks of products for 
energy efficiency (Zhou et al 2011). 

Additionally, the Energy Conservation Law, which was amended by the National People’s Congress in 
2007, states that enterprises manufacturing, importing, or selling energy-using products which fail to 
meet MEPS will be ordered to stop production. It stipulates that the corresponding products and any 
illegal gains will be confiscated, and the persons involved will be fined 1-5 times of money equal to the 
illegal gains. If the situation is serious, the Industrial and Commercial Administrative Department will 
revoke that enterprise’s business license. Also, for the products covered by mandatory label, any 
instances of lack of labeling, irregular labeling, failure to record product energy efficiency parameters in 
the China National Institute of Standardization (CNIS) database before labeling, or misleading labeling 
will all result in a penalty. No labeling results in a fine of RMB 10,000-30,000, no recording or irregular 
labeling results in a fine of RMB 10,000-30,000, misleading or false labeling results in a fine of RMB 
50,000-100,000 (NPC 2007, Zhou et al 2011). 

Figure 8 provides additional detail on the organizational structure for the development, implementation, 
and enforcement of S&L programs. While the National Development and Reform Commission (NDRC) 
manages the overall portfolio of energy efficiency policies under the Energy Conservation Law, AQSIQ 
performs its duties related to mandatory S&L with the assistance of the Standardization Administration 
of China (SAC) and the Certification and Accreditation Commission of China (CNCA). SAC sets the S&L 
development agenda with technical input from the Office of Energy Efficiency Standards at CNIS. CNIS 
also maintains the China Energy Label Center, which all manufacturers are required to submit energy 
efficiency information for their products to before putting those products on the market. CNCA is in 
charge of accrediting testing laboratories and overseeing any certification schemes, most notably the 
voluntary energy efficiency endorsement labeling program run by the China Quality Certification Center 
(CQC). Both CQC and CNIS provide policy and technical assistance directly to the Division of Energy 
Efficiency at NDRC in order to inform policymakers of the latest energy efficiency trends as related to 
the implementation of mandatory and voluntary S&L programs. 
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Figure 8: Organizational structure for development, implementation, and enforcement of S&L programs in China, 
Adapted from Saheb et al. 2010 

Although there is strong legal backing for AQSIQ to strongly enforce mandatory MEPS and labeling, 
AQSIQ and related bodies have not been allocated sufficient money and human resources for 
widespread enforcement through product certification or verification. Traditionally a research body that 
simply informed policymaking, CNIS has become increasingly involved with enforcement efforts as the 
number of products covered by China’s MEPS and mandatory labeling has grown to 44 products and 23 
products, respectively. Generally speaking, “enterprise self-declaration” is the key feature of MEPS and 
mandatory labeling, with AQSIQ monitoring and enforcing proper labeling practices where their budget 
allows, while CNIS has begun to take responsibility for product verification via limited check testing trials.  

In recent years, several random market inspections and investigations of national and local supervision 
departments have raised questions about the validity of self-reported information as manufacturers and 
third-party laboratories were found to lack sufficient energy efficiency testing capacity (Zhou et al. 2010). 
CNIS ran successful check-testing rounds in 2006, 2007, and 2009 in various provinces, first in Beijing, 
Guangdong, and Anhui in 2006 and 2007, and in Jiangsu, Shandong, Shanghai, and Sichuan in 2009. 
Appliances were acquired off the shelf and testing for compliance with MEPS all three years at various 
testing laboratories around the country. Additionally, in 2009, compliance with mandatory labeling 
requirements (under the China Energy Label) was also checked. Non-compliance rates decreased from 
11 out of 54 models tested (20%) to 3 out of 73 models (4%) between 2006 and 2007 for the tests 
performed in Beijing, Guangdong, and Anhui. The non-compliance rates for the 2009 tests in Sichuan, 
however, were particularly high at around 59% (Saheb et al. 2010, Zhou et al. 2011). 

These three check-testing rounds also highlighted inconsistent test results with significant variations in 
results when tested in different laboratories. A round-robin testing program was launched by CNIS in 
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2009 to identify the reasons for the differences. A leading domestic manufacturer was asked to produce 
three sets of split air conditioners, with an additional sample initially tested in Australia, and the samples 
were sent to six Chinese laboratories and a Japanese laboratory for efficiency testing following the MEPS. 
In the end, however, 43 tests were completed in four Chinese laboratories, and the results showed a 
decent level of quality control for the energy efficiency measurements of the air conditioning units in 
this round-robin test run (Zhou et al 2010). 

A significant gap remains between the legal backing for S&L enforcement and the money and human 
resources devoted to S&L enforcement. Moving forward, China could continue to expand its check-
testing verification methods for products and round-robin testing methods for laboratories, or China 
could explore product certification and laboratory accreditation methods used in other countries. The 
next section will summarize the array of options practiced in the U.S., E.U., Australia, Canada, and Japan. 

Comparison of Global Product Certification and Verification Practices 
 
Practices for S&L program monitoring vary widely across the globe as shown in summary Table 5. Some 
programs focus solely on either certification or verification, while other programs focus on both 
certification and verification. Accreditation practices for testing laboratories and certifying bodies also 
vary, and some S&L programs are coming up with new databases to house all information on products 
and compliance. 

Enforcement of appliance standards and consumer trust in appliance labeling are important foundations 
of growing a more energy efficient economy. Product certification and verification increase compliance 
which in turn increase both energy savings and consumer trust. When designing or refining S&L 
programs, different program administrators around the world are making a comparison (estimation or 
calculation) of the costs of non-compliance to the costs of various third party certification and 
verification processes. The costs of third party processes fall on manufacturers (often passed on to 
consumers) and administrators (often paid for with taxpayer money), while the costs of non-compliance 
fall on consumers (in lost savings), society (increased costs associated with energy and climate change), 
and some manufacturers (those who do not comply have advantage over those that do) (CLASP 2010). 

When the EPA designed its new certification and verification processes, it tried to minimize costs for 
manufacturers and itself as the administrator. Recognizing that there would be new costs for any 
process involving a certification body (costs for manufacturers can be up to a couple thousand dollars 
per product) and a third party testing laboratory, EPA decided to allow witnessed manufacturer testing 
laboratories as a lower cost option for manufacturers that already had testing laboratories in place 
(many do). For DOE’s verification testing, the funds for acquiring products and performing certain 
analysis come from Congress appropriated budgets (via taxpayer dollars). So for ENERGY STAR’s 
voluntary program, costs are passed onto the manufacturers directly with minimal administrator costs, 
but for DOE’s MEPS program, costs for verification are paid for out of DOE’s budget (Monahan 2012, 
Cymbalsky 2012). 



27 
 

Most other countries have programs that have fewer certification or verification requirements than 
those required by DOE and EPA. Canada has a product certification process using CB’s and accredited (or 
witnessed) testing laboratories but does not have any verification process. In comparison, Australia has 
a straightforward product registration process with manufacturer self-declaration, but targeted 
verification processes that use accredited third party testing laboratories. The European Union has 
specified requirements for MEPS and Ecodesign labeling but is still in the process of building up best 
practices in verification for all of its Member States. Japan, due to the unique design of its Top Runner 
standard program, relies on manufacturers to self-report the energy efficiency of the products they sell, 
with the administrator using a “name and shame” approach to push non-compliant manufacturers to 
implement recommended improvements. Lastly, China – while having the legal backing in place for full 
enforcement of energy efficiency regulations – has been limited in its enforcement of appliance S&L. It 
does not practice regular product certification or verification methods, and only began pilot programs 
for check-testing of products in 2006 and round-robin testing of laboratories in 2009. 
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Table 5: Global overview of S&L program monitoring practices 

Country Program Lead 
organization 

Certification 
(pre-retail) 

Verification 
(at retail) 

Testing laboratory 
accreditation 

Product information 
databases 

US Federal 
MEPS 

DOE Manufacturer will 
submit one certification 
report a year for all 
products that it has in 
distribution  

DOE may conduct 
verification testing on 
any product at its 
discretion 

Third party testing 
preferred but 
manufacturer testing 
laboratories witnessed 
by DOE allowed in 
certain cases 

Certification reports 
submitted online via 
DOE’s Certification 
Compliance 
Management System 

US ENERGY 
STAR 

EPA, DOE Product testing certified 
by CB and sent to EPA 
prior to bearing the 
ENERGY STAR label at 
retail stores 

CB to test at least 10% 
of all ENERGY STAR 
qualified models the 
CB has certified or for 
which it has received 
qualified product data 

Both testing 
laboratories and CB’s 
must be accredited by 
official AB’s; 
manufacturer testing 
laboratories witnessed 
by CB also allowed 

ENERGY STAR product 
list available online, 
testing information 
transmitted from CB to 
EPA via XML 

US Voluntary 
Verification  

AHAM No Equipment verified by 
AHAM may be 
randomly selected at 
any time for 
verification testing 

Third-party testing 
laboratory used 

Online, searchable 
database of all “AHAM 
certified” products 

US Voluntary 
Certification 

AHRI No Although called 
“certification”, the 
program tests 
products that are 
already on the market 

Third-party testing 
laboratory used 

Online, searchable 
database of all AHRI 
certified products 

Australia MEPS and 
labeling 

State 
regulators 

Products must be 
registered with state 
regulators prior to sales 

Check-testing done 
every year according 
to pre-determined 
criteria 

Testing laboratory 
must be accredited for 
check-testing but not 
for product registration 
 

Online, searchable 
database of all 
registered products 

Canada MEPS and 
labeling 

NRCan Products must have EE 
verification mark prior 

No 
 

All CB’s must be 
accredited by SCC; 

Online database of 
compliant products with 
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to import or transport 
between provinces; CB’s 
verify the performance 
of all regulated products 

accredited labs or 
witnessed 
manufacturer testing 
labs may be used 

an EE verification mark 
and ENERGY STAR 
products 

E.U. Ecodesign 
MEPS and 
labeling 

Member 
state 
bodies, 
Atlete, 
ADCO 

Ecodesign 
documentation has 
requirements for MEPS 
and labeling 

Member state market 
surveillance 
authorities are in 
charge of check-
testing 

Not all member states 
have accredited labs, 
and only seven 
member states have 
labs accredited for 
more than one product 

Non-compliant products 
must be reported to 
E.U.; databases of 
compliant products vary 
between member states 

China MEPS and 
labeling 

AQSIQ, CNIS Enterprise “self-
declaration” 

Check-testing trials 
run in 2006, 2007, and 
2009 

Round-robin testing 
trial run in 2009 

China Energy Label 
Center maintains 
database of products 
and testing laboratories 

Japan Top Runner METI No Annual questionnaires 
to manufacturers on 
units shipped and EE 
of units; “name and 
shame” approach 
used for those in non-
compliance 

No Product catalogues and 
retail store surveys 
collected to confirm 
labeling display and to 
validate manufacturers’ 
questionnaires 
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Recommendations for China in Third Party Product Certification and 
Verification  
 
The number of products covered by China’s mandatory S&L programs has surged in recent years (44 
products and 23 products, respectively). Now, China is seeking to improve the compliance rate for these 
products, but it wants to do so without reinventing its current organizational structure and without high 
administrative costs. While all improvements to the enforcement of S&L programs will have associated 
costs on program administrators and manufacturers, the benefits of improved energy efficiency to 
consumers and society at large should outweigh the costs. Additionally, China has much of the 
organizational infrastructure already in place to execute a system of similar strength to the ENERGY 
STAR’s recently expanded enforcement system, including accredited CB’s and testing laboratories. 

 

Figure 9: Recommended structure for an improved S&L enforcement regime with product certification and 
verification 

Figure 9 shows the recommended structure for an improved S&L enforcement regime. China already has 
an AB in place, the China National Accreditation Service for Conformity Assessment (CNAS). CNAS is the 
accreditation arm of CNCA (who is in turn under the supervision of AQSIQ) and is in charge of accrediting 
testing laboratories in China for a multitude of purposes, including energy efficiency testing. 
Coincidentally, CNAS is also recognized under the ENERGY STAR program as are many testing 
laboratories in China (since many of the products are manufactured there. China has had a relevant 
certification and accreditation law in place since November 1, 2003 – Regulations of the People’s 
Republic of China on Certification and Accreditation. The requirements for CB’s are:  

• having fixed premises and necessary facilities; 
• having management system that meets the requirements for certification and accreditation; 
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• having a registered capital of not less than CNY 3,000,000; 
• having not less than ten full-time certification personnel in relevant fields. 

The law also stipulates that CB’s should not have any relationships or conflicts of interest with program 
administrators. Currently, CB’s are not used for China’s energy efficiency S&L programs, since product 
performance is self-reported by the manufacturers. While the testing laboratories are accredited, there 
is no process to check the laboratory data against the product specification or information indicated on 
the label.  

A process run by accredited CB’s could significantly improve the compliance rates for China’s S&L 
programs before products go to retail stores. CNAS or other AB’s would coordinate the accreditation of 
CB’s and testing laboratories. Similar to the EPA’s role in ENERGY STAR, CNIS could act as a repository 
and overseer for the paperwork affirming all of these accreditations. All manufacturers would be 
required to submit the testing information related to energy efficiency to a recognized CB. Tests could 
be performed in accredited third party testing laboratories or manufacturer laboratories that are 
witnessed or supervised by an accredited CB. The CB would compare the testing information to a related 
MEPS or labeling claim and certify that the product performance is in compliance with the S&L 
requirements, then passing this certification on to CNIS. An additional verification process could be 
standardized for random or targeted check-testing of products that are pulled from the shelves of retail 
stores and warehouses.  

Having reviewed international practices in product certification and verification, we offer the following 
summary recommendations: 

• Organize certification bodies: A call for certification bodies in energy efficiency standards should be 
organized. There should be relevant procedures in place such that these certification bodies can be 
accredited by CNAS or other accreditation bodies. Regular reassessment (annually) of this 
accreditation will be needed as well. 
 

• Mandate certification process: New regulations should be announced to mandate that all new 
models in product categories covered by mandatory standards or labeling requirements need to 
have their performance and labeling information certified by these certification bodies prior to 
being sold. The performance and labeling information can come from a third party testing 
laboratory, accredited by CNAS or other accreditation bodies. 
 

• Allow witness testing: Provisions can be made in the certification requirements to allow 
manufacturers to use in-house testing laboratories to produce performance and labeling 
information, so long as the tests are witnessed by an accredited certification body. This provision 
should allow for a lower cost of certification and compliance for the manufacturers, when the new 
certification requirements are introduced. 
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• Adapt from international standards: International standards are already in place for accreditation 
bodies (ISO/IEC 17025), certification bodies (Guide 65), and testing laboratories (ISO/IEC 17011). If 
gaps of knowledge exist in China’s current accreditation and certification system to adequately meet 
the needs of the new requirements for energy efficient product certification, these standards can 
provide professional requirements for the various bodies. This will be of critical importance in 
conformity assessment areas such as ensuring the competence of technical staff as well as the 
impartiality of the organizations themselves, such that the integrity of the entire system can be 
guaranteed. 
 

• Standardize verification testing: If China would like to impose stricter standards beyond 
certification and achieve a higher level of integrity for its standards and labeling, it can also 
introduce a standardized system for verification testing (which will impose extra costs either on the 
manufacturer and program administrator). The ENERGY STAR program requires now that 10% of all 
products (the selection process is also standardized) that a certification body certifies in any given 
year must be subject to additional verification testing. 
 

• Establish an enforcement program overseer: In the U.S., EPA acts as the program overseer for 
ENERGY STAR’s third party certification program. While most of the functions of this program are 
performed by the accreditation bodies, certification bodies, testing laboratories, and manufacturers, 
the EPA requires paperwork relevant to the accreditation of any organization or certification of any 
product to be submitted to the EPA for final verification and filing. This introduces a small additional 
level of administrative burden but increases the overall integrity of the enforcement. CNIS or 
another relevant organization should act as the overseer of any expanded S&L enforcement 
program in China. 

 
These recommendations and the proposed certification structure are based on international practices. 
Further studies are needed to understand how China might fully implement such a certification 
structure in order to improve the compliance rates and enforcement of its rapidly expanding S&L 
programs. This type of structure could be a positive development in China as it seeks to continue 
improving the overall energy efficiency of its economy under the ambitious targets set forth in the 12th 
Five Year Plan.
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Appendices  

Appendix A: ENERGY STAR products that are covered by federal MEPS as of 
April 2011 

Lighting Products  Residential  
Ceiling Fans  
Light Emitting Diodes  
Medium Base Compact Fluorescent Lamps  

Heating Products  

Residential  
Furnaces  
Boilers  
Water Heaters  

Commercial  
Storage Water Heaters  
Instantaneous Water Heaters  
Unfired Hot Water Storage Tanks  

Space Cooling 
Products  

Residential  Central Air Conditioners and Heat Pumps  

Commercial  

Small Commercial Package Air-Conditioning and Heating 
Equipment  
Large Commercial Package Air-Conditioning and Heating 
Equipment  
Very Large Commercial Package Air-Conditioning and Heating 
Equipment  
Small Commercial Split-System Air-Conditioning and Heating 
Equipment  
Large Commercial Split-System Air-Conditioning and Heating 
Equipment  
Very Large Commercial Split-System Air-Conditioning and 
Heating Equipment  

Commercial Refrigeration Products  

Automatic Commercial Ice Makers  
Refrigerators, Freezers, and Refrigerator-Freezers  
Refrigerated Beverage Vending Machines  
Walk-in Coolers and Walk-in Freezers  

Appliances  Residential  

Dehumidifiers  
Dishwashers  
Kitchen Ranges and Ovens  
Microwave Ovens  
Refrigerators, Freezers, and Refrigerator-Freezers  
Clothes Washers  

Commercial  Clothes Washers  

Computers and Electronics  

Battery Chargers  
External Power Supplies, Class A  
External Power Supplies, non-Class A  
Television Sets  
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Appendix B: Application for recognition of accreditation bodies, certification 
bodies, and testing laboratories by EPA under the ENERGY STAR® program, 
including conditions and criteria for recognition 
 

Accreditation bodies 
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