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Executive 
summary

The definition and implementation of test methodologies 
is a complex and resource-intensive exercise. Its increasing 
political relevance and application to serve societal needs 
introduces new realities to the regulatory and standard-
isation world, to which the latter has not sufficiently 
adapted. In this paper, ECOS examines issues related 
to measurement standards and product testing for the 
support and implementation of the Ecodesign and Energy 
Labelling Regulations, either for declaring a product’s 
performance or for the purpose of verifying compliance 
with those regulations. ECOS’ experience in participating 
in regulatory and standardisation processes is presented,  
shortcomings in the regulations themselves with regards 
to verification procedures, and outlining the narrative 
of a system to define testing methodologies that does 
not sufficiently reflect today’s societal needs; that is a 
standardisation system that remains overly complex, 
non-transparent and industry-dominated.

These underlying challenges take the shape of tests that:

• Do not always reflect the real-life operation of   
products;

• Exploit regulatory loopholes and allow product   
manufacturers to freely interpret regulatory   
provisions in standards.

Proposed solutions for the improvement of the system of 
test setting and product verification include:

• A clear definition of the boundaries between   
standardisation and regulation;

• A more transparent and inclusive system of test   
definition;

• A systematic examination of average-use conditions 
and consumer behaviour in regulatory and standardi-
sation processes;

• Improvements towards a robust regulatory framework 
thatwould alleviate the exploitation of loopholes 
(such as in the case of the abuse of tolerances).
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European standards have for many years defined how the 
performance of energy-related products should be tested. 
With product performance being regulated under the 
Ecodesign and Energy Labelling Directives, the importance 
of how these tests are conducted and how compliance is 
verified is becoming increasingly evident. This is because 
the testing methods defined in European standards 
are used not only to declare the energy performance 
and energy label class of products, but also for market 
surveillance purposes. Recent media revelations have 
brought attention to a question that has always existed 
when testing and verifying claims about product 
performance: how reliable are these test methodologies 
and how much do they reflect real-life use? Unrealistic or 
biased European standards may lead to a loss in energy 
savings, misinforming consumers, and unfair competition 
among manufacturers.

Some of the reasons behind these persisting challenges/
questions can be explained by the processes used within 
the European Standardisation System (ESS) to define test 
methods. The ESS is a complex, technical process, based 
on the foundation of a public-private partnership between 
the European Commission as the policy-maker and the 
European Standardisation Organisations (ESOs) as the 
standard-makers. However, the system is market-driven, 
voluntary, and largely dominated by big industry players, 
making it seldom consistent with the policy-making 
process. Section 1 provides a brief overview of the 
standardisation system, investigating the relationship 
between policy-making and standardisation, outlining the 
dominating role of industry in the definition of standards, 
and highlighting the fine line between societal needs and 
corporate interests.

Section 2 of this paper examines the extent to which 
test methods in general can provide a good evaluation 
of the real-life behaviour of products, and also the thin 
line between misinformation, distorted view of real 
performance, and straight-forward cheating.

For 15 years, ECOS has been the sole voice of the 
environment in the standardisation system, and has 
worked on the borderline between policy-making 
and standards. In Section 3, the wealth of experience 
accumulated by ECOS reveals the shortcomings of the 
standardisation system and offers a set of proposals 
across the scope of the system which can deliver 
necessary improvements.
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How test methods are developed
When test methods are needed to support Ecodesign/
Energy Labelling Regulations, the European Commission 
issues standardisation requests to the European Standardi-
sation Organisations (CEN/CENELEC/ETSI) who then develop 
the methods1. This practice is defined in the standardi-
sation regulation 1025/20122. Standardisation bodies are 
private institutions which sell the methods they develop as 
standards. They also receive public funding for work revolving 
around the implementation of European regulations. The 
test methods are developed in their respective committees 
(usually different committees for different products and 
types of products) with representatives and experts from 
national standardisation bodies attending and voting on 
how to specify them. It is also worth mentioning that these 
test methods are voluntary, despite being referenced in the 
Official Journal of the EU as the best way to do the tests (what 
is called ‘harmonised standard’ to provide presumption of 
conformity). Industries are not obliged to use the harmonised 
test, but it is in their best interest to do so, as the verification 
carried out by Market Surveillance authorities will be done 
using these methods.

The industry role and dominance in standardisation, and how 
it can hinder good standards

With the vast majority of representatives in the standardisa-
tion process coming from industry, it is safe to say that the 
system is heavily industry-dominated. This makes sense up to 
a point, as they are the ones who produce their products, test 
them and have the necessary expertise required to contribute. 
But as standards are developed to support both societal 
needs and European regulations, their scope of influence goes 
further beyond industry operations and interests. The current 
standardisation system lacks a sufficient level of transparency 
and inclusiveness, and is nowhere near the level of that of the 
regulatory process. Furthermore, as multinational companies 
have the additional advantage of being able to have multiple 
representatives from different countries at meetings, they by 
default have multiple votes. ECOS is the only organisation that 
represents the environmental perspective in standardisation 
and as we are not part of a national standardisation body, we 
do not have voting rights in those committees.

The role of industry in standardisation is reflected even 
before the standards development process begins. Even if 
the European Commission and EU Member States request for 
a standard to be developed in order to support legislation 
that serves societal needs, the standardisation organisations 

still reserve the right to reject the request. Considering that 
industry representatives constitute the majority of stan-
dardisation experts in national standardisation bodies, they 
play an important role in determining whether standards 
are developed as requested, on time, or at all. This becomes 
more evident in cases when standardisation bodies explicitly 
express the views of industry on non-technical issues, such 
as acceptance or rejection of standardisation requests, with 
a view to delay or avoid regulations that are undesirable to 
them. Although this approach is legally plausible, we strongly 
believe that in principle, this is beyond the scope of the 
standardisation organisations, who should limit their role in 
developing standards and methodologies for calculation and 
measurement, and not dictate the development of regulatory 
discussions and requirements.

International standards and the lack of transparency

Many products are sold across international markets, making 
a harmonisation of test methodologies around the globe 
beneficial, especially for industry. For that purpose, European 
Standardisation Organisations have signed agreements with 
their international counterparts, specifically the Vienna 
Agreement between CEN and ISO, and the Dresden Agreement 
between CENELEC and IEC, which dictate that when there 
is a common interest between both respective parties in 
developing standards, the international organisation has 
priority. When a standard is developed at an international 
committee, its European mirror committee still votes in 
parallel on whether or not to accept it at European level, 
and still reserves the right to apply some modifications that 
may be necessary for the European context (e.g. different 
regulations, requests, etc). The aforementioned procedures 
impact standardisation related to European legislation, as 
more and more often, all thetechnical work on standards 
is done internationally. They are then voted on in parallel 
at European before being offered as a response to a stan-
dardisation request of the EC, and ultimately supporting EU 
regulation. The consequence of this procedure is that the 
standards’ development process becomes less transparent, 
inclusive, and accountable. Societal stakeholders and NGOs 
do not have the same access level to join international 
committees due to the different rules applied, nor the ability 
to always do so, due to financial barriers. Furthermore, 
international standards may end up being less ambitious or 
weaker as a result of the more difficult pursuit of compromise.

1 ESOs reserve the right to reject requests, which occurs rarely, but still occurs.

2 Regulation (EU) No 1025/2012 Of The European Parliament and of The Council http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=O-
J:L:2012:316:0012:0033:EN:PDF
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What constitutes cheating, and what is an 
inadequate method?
‘Cheating’ is generally defined as when a product recognises 
that it is being tested and purposefully alters its performance 
in order to gain a more favourable rating. This may be for 
lower emissions (Volkswagen), or for a better energy labelling 
class rating. Considering that the very concept of cheating 
entails going against the principles of a fair and agreed upon 
testing method, there is no specification that can be made in 
the actual test method to prevent cheating. The only approach 
is to test products regularly, and follow up on information and 
intelligence on suspicious brands.

We define ‘unrealistic measurement methods’ as methods 
which, when utilised for the implementation of regulation, fail 
to reflect the best achievable3 representativeness of real-life 
conditions and normal operation of the object tested. Such 
methods may fail to take into account settings or function-
alities of a product that affect its energy consumption or 
any other parameter of the relevant regulation, or not take 
into account the full range of modes and cycles offered by 
a product, thus providing a skewed representation of the 
efficiency based on only a single mode or function. It should 
be clearly noted, however, that these issues do not necessarily 
constitute non-compliance, nor suggest illegal activity on 
behalf of the manufacturer.

To conclude, unrealistic methodologies and cheating are two 
different issues, but both can hinder the delivery of energy 
savings expected by regulations and consumers.

 
Test standards vs. Real-life use
Reliability and validity vs. Normal use and user behaviour

When testing products, there are two main aspects a 
measurement method must achieve:

1. Actually measuring and recording the parameters which 
are defined in the regulation (energy consumption, water 
consumption etc.), and the testing methodology must be 
realistic;

2. Be reliable, repeatable and reproducible.

With this in mind, we should consider that to produce a 
repeatable test, some variables need to be ‘optimised’ and 
controlled. Furthermore, even without considering the aspect 
of repeatability and reproducibility, tests cannot replicate 
100% real-life conditions as the behaviour of both the 
product-user and the standard-user are variable by nature.

Even though real-life conditions with perfect accuracy cannot 
be reproduced, test methods should reflect real-life use as 
much as possible. ECOS’ experience tells that current test 
methods do not achieve this goal sufficiently. Manufacturers 
find loopholes, or ways around conforming to aspects of the 
regulation (often related to energy consumption). Concrete 
examples of typical shortcomings from current methods 
related to energy-related products are provided in the 
sections below.

Different settings, functions and modes of different types of 
products

Domestic appliances and other energy-using products are 
becoming more energy efficient, but they also become 
increasingly complex with a multiplication of programmes 
and auxiliary features. The way appliances are set and used 
by consumers becomes a critical determinant of their real-life 
energy consumption, which can vary greatly depending on a 
single initial setting or usage routine.

When regulations and/or standards lack clear specifica-
tions for manufacturers on how to configure the settings of 
appliances when testing the energy performance, it is safe to 
assume that tests will take place under the most favourable 
conditions for the manufacturer.

Another particularly interesting aspect is the growing 
development of the so-called ‘eco-modes’. These operating 
modes are meant to showcase a product’s environmental 
excellence, and offer consumers a chance to have a more 
environmentally-conscious behaviour with regards to energy 
use at home4. But the question is if consumers are really 
using them? By paying little attention to product-settings the 
real-life use of products can widely diverge from what would 
have been expected by engineers and policymakers. This can 
lead to energy waste.

For example, a regulation might state that the energy 
consumption shall be measured and not exceed a particular 

3 i.e. fulfilling the necessary criteria of repeatability and reproducibility.

4 Although the concept of ‘eco-mode’ can be understood as an alternative combination of settings under which a lower (or the lowest) 
environmental impact/energy consumption is achieved by the product, neither a general nor specific standardised definition, nor specifica-
tions are available for most product categories. The absence of a clear definition sometimes allows for a variable use of the term ‘eco’ for 
different functions and combination of settings even among products of the same category. In some water heaters, for example, the eco-button 
deactivates pre-heating, meaning that the equipment no longer keeps an amount of water constantly hot for use anytime, but would only start 
heating water when the tap is turned on. http://ecostandard.org/wp-content/uploads/Appliance-Settings-and-product-efficiency.pdf
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Measurement uncertainty and verification 
tolerances
The difference between tolerance and measurement 
uncertainty

Measurement uncertainty derives from the observation that, 
due to uncontrollable factors, results of the same repeated 
tests vary, without the possibility of knowing which of these 
results, if any, is the ‘‘true’’ one. A range of different results 
also obtained when the tests are conducted in different 
laboratories, even if the same test method and equipment 
is used. For the execution of the verification procedure, as 
described in Ecodesign and Energy Labelling Regulations, 
measured values for different parameters (e.g. energy 
consumption) shall be within a permitted tolerance from the 
value as required in Ecodesign or declared in energy labelling 
measures. Therefore, although measurement uncertainty 
is due to uncontrollable factors, the decision of whether to 
apply verification tolerances and what range to allow is a 
political one.

Where are these applied, and by whom?

As described in the section above, measurement uncertainty 
is a scientific parameter relevant to every measurement. Thus, 
for every declaration of a measurement value, it makes sense 
that the associated measurement uncertainty is also stated. 
Therefore, the measurement uncertainty should be part of 
and defined in the measurement methodology, reflecting the 
level of confidence in the measurement.

On the other hand, setting a verification tolerance is a 
political decision and will only be used by Market Surveillance 
authorities during verification. The decision to set verification 
tolerances may derive from the fact that products of the same 
type and model may not be identical (due to product variation 
in the production line). If tolerances are set arbitrarily and are 

higher than the measurement uncertainty, there is a risk that 
products will be mislabelled or placed on the market without 
complying. Further, it will not incentivise manufacturers to 
improve the accuracy of their production lines. Reducing 
verification tolerances to the measurement uncertainty 
level would also reflect technological progress, such as 
improvements in the testing methodologies and equipment.

How these are abused to declare more favourable results

It has been acknowledged that some manufacturers use 
tolerances to achieve higher energy labelling classes or 
to meet Ecodesign requirements by adding the value of 
tolerances on top of the measured values. It is further argued 
that “even 5% of savings lost due to systematic misuse of the 
tolerances by industry in a particular product group would 
amount to an average of 1.5 TWh of lost savings in one product 
group alone. The Ecodesign and Energy Labelling Regulations 
cover more than 20 product groups.”6 Tolerances should under 
no circumstances be used by the manufacturer as a means 
to achieve a more efficient energy class, but only by Member 
State authorities to allow for a fair verification of the declared 
values of products. This should be explicitly stressed in the 
regulations.

Additionally, ECOS firmly believes that the prescribed 
tolerance value for products should not exceed the 
established measurement uncertainty value. Measurement 
uncertainty is unavoidable and related to the measurement 
procedure, but setting the verification tolerance is a political 
decision and should not be mandated to the European Stan-
dardisation Bodies. If the political decision is still to introduce 
a tolerance any higher than the measurement uncertainty, this 
action must be clearly justified.

amount. The test method is then developed and says that 
the machine must be turned on after being taken out of the 
box (packaging), its primary function is then started, and 
the energy consumption is measured. On the surface this 
seems like a reasonable procedure – the product is tested as 
if it were just purchased and being installed in your home. 
However, if a manufacturer is certain that this is how their 
product is measured, they could ‘play’ the system by creating 
a special mode which is only used during testing and provides 
the basis of the energy class rating. Examples of this could 
be testing a TV with a very dark display and no sound on, or 
a washing machine that has a wash cycle of three or more 
hours. The point is that such modes will most likely never be 
used by the consumer5.

There may not be a single way to address the ‘eco-mode’ 
issue and define one single mode for testing, as this varies 
from product to product. In general, however, allowing one 
test to be carried out in the eco-mode on and another one 
without, is unfair. A solution could be sought in:

• Testing products in all available modes and providing 
information about all. Labelling would still refer to the 
most energy-consuming mode;

• Delivering the product to the consumer ready to use, as 
it was tested, also referred to as the “out-of-the-box” 
mode. Accompanied by information to the consumer on 
how it was tested, this would at least ensure that the 
product-user sees the energy performance demonstrated 
by the label without taking any further action after 
installing the product.

5 More information on modes and similar examples can be found here: 
Water Heaters: http://www.coolproducts.eu/blog/eco-button-loophole  
Washing machines: http://www.market-watch.eu/2015/01/20/atlete2/ 
Televisions: http://www.compliantv.eu/eu/about-the-project/all-documents/

6 Draft Commission Delegated Action with regard to the use of tolerances in verification procedures.
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Re-defining the boundaries between regulation and standard-
isation

ECOS believes that all political decisions (even those which 
are of a “technical nature”) should be decided/implemented 
by the regulators at regulatory level. For example, the 
decisions regarding which setting to test a product in, or 
how high to set verification tolerances are clearly political 
decisions that have nothing to do with product functionality. 
This should also be reflected in the standardisation requests 
where such conditions and considerations should be 
specified.

Additionally, more specifications should be given to 
regulations and standardisation requests concerning the 
appliance setting during testing. This could vary from product 
to product, but situations where products are tested in an 
eco-mode in order to portray a better energy performance 
than in real-life should be avoided. At the very least, 
information clearly indicating the mode in which the product 
has been tested and labelled should be provided. This way, 
consumers know under which conditions they can enjoy the 
benefits of the energy class their product bears.

Standards mirroring reality; Not reality mirroring standards

Consumer behaviour should be better investigated to 
understand average-use conditions and consider this in 
policy-making. Such investigations would in particular be very 
useful for both new and revisions of existing EU Ecodesign 
and Energy Labelling Regulations. A representative group 
of settings should be identified in product studies to base 
regulatory requirements on.

From a technical perspective, standards which are candidate 
to become harmonised and used to support regulation should 
be systematically assessed on their appropriateness. ECOS 
proposes a procedure illustrated in Annex II7.

Tolerances higher than scientific uncertainty are not relevant

Tolerances should not be used by manufacturers for the 
declaration of their products’ performance. We urge the 
European Commission to develop an omnibus amendment 
to all existing regulations, with the view to explicitly clarify 
this. After clarifying that the use of tolerances is restricted 
to Market Surveillance authorities, a consideration of the 
value of these tolerances should routinely take place at every 
regulatory review to ensure that tolerances allowed for Market 

Surveillance authorities are only based on the measurement 
uncertainty. With technological progress, standardisers 
should also seek to improve the measurement methods, so 
that measurement uncertainty itself allows us to observe 
more accurate test results. A visual explanation of verification 
tolerances is provided in Annex I.

A more transparent and inclusive standardisation system

Last, but certainly not least, higher levels of transparency 
and inclusiveness in the standardisation system are needed. 
Despite industry claims that standards are made ‘’by the 
industry for the industry’’, they are also used to support 
European regulations and societal needs. Therefore, it must 
be ensured that civil society organisations and NGOs are 
granted access to discussions about defining test methods.

 

The definition and implementation of test methodologies 
is a complex and resource-intensive exercise. Its increasing 
political relevance and application to serve societal 
needs introduces new realities to the standardisation 
world, to which the latter has not sufficiently adapted. 
Progress can start from the fundamental elements of the 
system with increased transparency and inclusiveness to 
societal stakeholders that are increasingly impacted by the 
application of standards. The new perspectives brought by 
these actors, combined with the availability of resources for 
conducting actual tests, market surveillance and monitoring, 
would facilitate a greater understanding of product use, and 
an improvement in the methodologies and accuracy of tests 
themselves. This would ultimately lead to the development of 
increased confidence in the regulatory framework to deliver 
the expected benefits for the environment, consumers, and 
industry.

7 The criteria illustrated in Annex II are not in strict hierarchical or chronological order. ECOS considers that all three should be met before a 
method is considered appropriate to support regulation implementation.
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Annex I. Measurement Uncertainty and 
Verification Tolerances 

Dot: Measurement value of 100

A manufacturer will declare this as the energy consumption 
of a product, and provide this information on an energy 
label, or in a product fiche. The measurement is based on 
the manufacturer’s own test results.

Red circle: Measurement uncertainty

Whenever something is measured, there is a degree of 
uncertainty regarding the accuracy of the result - the 
‘true value’. Uncertainty can be due to the measurement 
instrument used, different laboratory settings, or the 
measurement method in general. Any measurement found 
within the red circle is considered ‘close enough’ to the 
declared value, meaning there has been no wrongdoing.

Green circle: Verification tolerance permitted  
by regulation

Member States deem any measurement inside the green 
circle ‘close enough’ to the declared measurement of the 
product, and do not consider it as a wrongdoing. Here, 
the declared value and the corresponding values of the 
measurement uncertainty and the tolerance are seen.

The problem

Looking at the measurement uncertainty and allowed 
tolerance, it is seen where the levels of the energy label 
correspond to different classes. Here, what should be 
classed as B or C, can easily be misinterpreted as a higher 
class. If the manufacturer decides to declare a more 
favourable measurement within the allowed tolerance to 
achieve a higher energy class, there is nothing that can be 
done. The blue circle represents an alternative declared 
measure.

The solution

Defining high values of verification tolerances only 
exacerbates the problem. It can be minimised by allowing 
a verification tolerance which is of no higher value than 
the measurement uncertainty. With technological progress 
and improving measurement methods, measurement 
uncertainty will be minimised, allowing us to observe more 
accurate test results.
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Annex II. Proposed Process to Assess the 
Appropriateness of a Method to Support 
Regulation Implementation 

Is the method repeatable 
and reproducible?

Does the method describe 
real-life conditions and 
representative operation 
of the product

Is the method compliant 
with regulatory and  
mandated requirements?

• Can independent test/measurement results be obtained with 
the same method on identical test/measurement items in the 
same test or measuring facility by the same operator using 
the same equipment within short intervals of time?

• Can independent test/measurement results be obtained 
with the same method on identical test/measurement items 
in different test or measurement facilities with different 
operators using different equipment?

• Are all possible product settings, modes and functionalities 
taken into account?

• If a choice on the above is made, does the choice reflect the 
way the product is used in real life by consumers?

• If there is no knowledge of how a product is used in real 
life, does the choice reflect average operation or average 
performance, and not an extreme one? (most favourable, least 
energy efficient mode, etc)

• Are there non-technical (political decisions) to be made? Are 
those made in a transparent & fair way?

• Are there any conflicting parameters, or unintended/
implausible/illogical interpretations?

• Are all parameters covered in regulations addressed?

• Are all parameters in standardisation requests addressed?

Appropriate method for 
the purpose of regulation 

implementation
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