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1 About the ANTICSS project
Objective of the research project ‘Anti-Circumvention of Standards for better market Surveillance
(ANTICSS)’ is to assess and clearly define ‘circumvention’ in relation to EU Ecodesign and Energy
labelling legislation and relevant harmonised standards.
The analysis of ‘circumvention (CV)’ was based on collecting and learning from cases of
‘circumvention’ by literature research and dedicated expert interviews, as well as analysing existing
EU Ecodesign and Energy labelling legislation and standardisation for possible loopholes. Also, the
potential relation between circumvention and so called ‘smart’ products with specific embedded
software was addressed by the project. Alternative test procedures to better detect circumvention
by testing were developed and through testing a certain number of appliances within the ANTICSS
project, the impacts 'if' and 'how much' energy consumption and/or functional performance
modifications could be ascribed to circumvention were assessed.
Based on the results, the following guidelines for test laboratories, together with separate guidelines for Market Surveillance Authorities (MSAs), shall provide practical capacity building measures
for these key actors. Beyond that, ANTICSS aims at supporting communication and collaboration
platforms between major stakeholders and provide policy recommendations for policy makers and
standardisation bodies to prevent future ‘circumvention’ under EU Ecodesign and Energy labelling.
The ANTICSS project is also designed to provide reliability to manufacturers by specifying potentially
vague legislation and standards, which might be interpreted, differently by market actors and some
of them taking unfair advantages so far. By overall awareness raising on the topic of ‘circumvention’
among stakeholders, ANTICSS is supporting an effective EU legislation enforcement and thus
increasing acceptance and trust of market actors and civil society into the Ecodesign and Energy
labelling legislation. ANTICSS Work Packages (WPs) are summarised in Figure 1 as follows:

Figure 1:

ANTICSS Work Packages
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2 Current legal framework about circumvention
Circumvention is currently addressed within different legislative texts under the Ecodesign and
Energy Labelling framework:

2.1 Energy Labelling Framework Regulation (EU) 2017/1369
The Energy Labelling Framework Regulation (EU) 2017/1369 explicitly mentions that methods and
standards should deter intentional and unintentional ‘circumvention’, and prohibits the inclusion of
software or hardware that automatically alters the performance of a product in test conditions (see
Recital (35) and Article 3).
Energy Labelling Framework Regulation (EU) 2017/1369
Recital (35)
Energy consumption, performance and other information concerning the products covered by
product-specific requirements under this Regulation should be measured by using reliable, accurate
and reproducible methods that take into account the generally recognised state-of-the-art
measurements and calculation methods. In the interests of the proper functioning of the internal
market, standards should be harmonised at Union level.
Such methods and standards should, to the extent possible, take into account the real-life usage of
a given product, reflect average consumer behaviour and be robust in order to deter intentional and
unintentional circumvention. Energy labels should reflect the comparative performance of the
actual use of products, within the constraints due to the need of reliable and reproducible laboratory
testing.
Suppliers should therefore not be allowed to include software or hardware or hardware that
automatically alters the performance of the product in test conditions. (…)
Article 3 - General obligations of the suppliers
5. The supplier shall not place on the market products that have been designed so that a model's
performance is automatically altered in test conditions with the objective of reaching a more
favourable level for any of the parameters specified in the relevant delegated act or included in any
of the documentation provided with the product.
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2.2 Product-specific Energy Labelling delegated acts
Energy Labelling regulations for several product categories adopted in 2019 1 and revised by the
omnibus amendment in 2021 (see section 2.4), explicitly mention circumvention as part of the
verification annex for market surveillance purposes. It is stated that where a model has been
designed to be able to detect it is being tested and to react specifically by automatically altering its
performance during test with the objective of reaching a more favourable level of any of the
parameters specified in the specific delegated act shall be considered ‘not compliant’.
For example, Commission delegated Regulation (EU) 2019/2017 regarding energy labelling of
household dishwashers
ANNEX IX
Verification procedure for market surveillance purposes
Where a model has been designed to be able to detect it is being tested (e.g. by recognising the test
conditions or test cycle), and to react specifically by automatically altering its performance during
the test with the objective of reaching a more favourable level for any of the parameters specified in
this Regulation or included in the technical documentation or included in any of the documentation
provided, the model and all equivalent models shall be considered not compliant.

2.3 Product-specific Ecodesign implementing acts
Similar to the approach of addressing circumvention systematically under the latest Energy Labelling
delegated acts, the Ecodesign implementing acts adopted in 20191 and revised by the omnibus
amendments in 2021 (see section 2.4) do also explicitly refer to circumvention. The implementing
acts include a specific article on circumvention and software updates aiming at preventing products
that automatically alter their performance in test conditions to improve the declared parameters
from being placed on the market and refer to this as ‘non-compliance’ in the verification annex.

https://ec.europa.eu/energy/topics/energy-efficiency/energy-label-and-ecodesign/regulation-laying-downecodesign-requirements-1-october-2019_en
1
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For example, Commission Regulation (EU) 2019/2022 regarding ecodesign of household
dishwashers
Recital (16)
To ensure the effectiveness and credibility of the Regulation and to protect consumers, products that
automatically alter their performance in test conditions to improve the declared parameters should
not be allowed to be placed on the market.
Article 6 – ‘Circumvention and software updates’
The manufacturer, importer or authorised representative shall not place on the market products
designed to be able to detect they are being tested (for example by recognizing the test conditions or
test cycle) and to react specifically by automatically altering their performance during the test with
the aim of reaching a more favourable level for any of the parameters in the technical documentation
or included in any documentation provided.
The consumption of energy and water of the product and any of the other declared parameters shall
not deteriorate after a software or firmware update when measured with the same test standard
originally used for the declaration of conformity, except with explicit consent of the end-user prior
to the update. No performance change shall occur as a result of rejecting the update.
A software update shall never have the effect of changing the product’s performance in a way that
makes it non-compliant with the eco-design requirements applicable for the declaration of
conformity.
ANNEX IV
Verification procedure for market surveillance purposes
(…) Where a model has been designed to be able to detect it is being tested (e.g. by recognising the
test conditions or test cycle), and to react specifically by automatically altering its performance
during the test with the objective of reaching a more favourable level for any of the parameters
specified in this Regulation or included in the technical documentation or included in any of the
documentation provided, the model and all equivalent models shall be considered not compliant.
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2.4 Omnibus amendment
In October 2019, the Commission adopted a package of Energy Labelling and Ecodesign Regulations
entailing new Ecodesign requirements and Labelling obligations for electronic displays, light
sources, household washing machines and household washer-dryers, household dishwashers,
refrigerating appliances and refrigerating appliances with a direct sales function.
Following the publication of the regulations, some discrepancies arose concerning mainly the
wording within the different regulations. One of those issues identified was the lack of
harmonisation in the way the articles on ‘Circumvention and software updates’ showed within the
different legislative texts. Thus, in 2020, the European Commission (EC) worked on an omnibus
amendment to the Ecodesign and Energy Labelling Regulations. The Omnibus amendments – that
shall be applied complementarily to the regulations – were adopted in late 2020 and published in
early 2021 2, solving the lack of harmonisation of the article on circumvention and software updates.
Current constraints with regard to circumvention in the regulatory framework:
The current verification annexes of relevant Ecodesign and Energy Labelling regulations do not refer
to the identification of ‘circumvention’, but only to the verification of ‘non-compliance’ with the
Ecodesign and Energy Labelling requirements.
There is no exact definition of ‘circumvention’ available in the applicable regulations similar to the
definition developed within ANTICSS.

2.5 Standardisation requests to support Ecodesign and Energy
Labelling
Also, some standardisation requests recently adopted by the European Commission, which mandate
the European Standardisation Organisations to develop European standards to support the
implementation of Ecodesign and Energy Labelling regulations and to facilitate compliance
verification, include generic statements on ‘circumvention’ to guide the standardisation bodies.
For example, recent Standardisation Request M/572 as regards the measurement of functional
performance of taps and showers in support of Directive 2009/125/EC and Regulation (EU)
2017/1369 indicates that the standard shall be designed to minimise the risk of circumvention,
namely to minimise the risk that a unit alters its performance during a test with the objective of
reaching a more favourable level of energy consumption or functionality. The approach shall also
take steps to minimise the chance that the product can recognise that it is under test.
The energy labelling omnibus Regulation (EU) 2021/340 amending Delegated Regulations (EU) 2019/2013,
(EU) 2019/2014, (EU) 2019/2015, (EU) 2019/2016, (EU) 2019/2017 and (EU) 2019/2018
The Ecodesign omnibus Regulation (EU) 2021/341 amending Regulations (EU) 2019/424, (EU) 2019/1781,
(EU) 2019/2019, (EU) 2019/2020, (EU) 2019/2021, (EU) 2019/2022, (EU) 2019/2023 and (EU) 2019/2024
2
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Also, e.g. M/566 as regards Ecodesign and Energy Labelling requirements for household
dishwashers, household washing machines and household washer-dryers in support of Commission
Regulations (EU) 2019/2022 and (EU) 2019/2023 and Commission Delegated Regulations (EU)
2019/2017 and (EU) 2019/2014) indicates that standards shall set out test procedures that aim at
minimising the risk that the performance of a model can be automatically altered in test conditions,
with the objective of reaching a more favourable level of performance.
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3 Circumvention: understanding and definition
within ANTICSS
Based on literature research, analysis of existing legislation and measurement standards on
Ecodesign and Energy Labelling, as well as a broad stakeholder consultation, approaching in total
278 experts 3 from manufacturers, market surveillance authorities, test laboratories as well as
consumer and environmental NGOs, in total 39 ‘suspect’ product cases have been reported 4.

The reported cases 5 clearly showed that the aim of reaching a more favourable level for parameters
under EU Ecodesign and Energy labelling could not only be achieved by automatic detection of the
test situation and alteration of the product performance specifically during testing as already
included in Ecodesign and Energy label regulations and prohibited accordingly (cf. section 2 above).

In addition, the ANTICSS project team concluded that better test results could also be achieved by
making certain pre-settings or manual alterations to the product – to be applied exclusively during
the test situation. Specific ‘manufacturer’s instructions’ for the preparation and the development
of a laboratory test can be even necessary, e.g. for safety reasons, and are therefore generally
permissible by test standards. However, if such instructions have to be used exclusively by test
laboratories and alter the product behaviour to optimise its performance specifically under testing,
this could be categorised as ‘circumvention’ in the opinion of the ANTICSS project.
A third way of circumvention could be by programming products to provide very good energy
efficiency and/or resource consumption for the time in which the conformity verification test is
expected, or for a predefined number of cycles. At the time of placing on the market the product is
already programmed in a way to make it resulting compliant if selected by a Market Surveillance
Authority for compliance verification, but to automatically change its performance a certain time
after it is put into service. The automatic modification does not take place during the time interval
in which the verification of compliance is expected but only afterwards, for example, to ease
performance restrictions imposed by compliance with the regulatory requirements and make the
product more attractive to end users. The software is already present in the delivered product, i.e.
not provided subsequently via external software update 6, as this would be prohibited under the
latest ecodesign regulations (cf. section 3.4.5 below).
Against this background, the ANTICSS project developed a more comprehensive definition of
‘circumvention’ including all three possible routes (see following sections).
In total, 39 MSAs, 61 industry representatives (associations, manufacturers, technical committees) and 178
consumer organisations, test organisations and environmental NGOs at European level were approached.
4 ANTICSS partners conducted a quality check of the cases received in WP3 to avoid double counting with cases
received in WP2, disregard cases not sufficiently substantiated or being out of scope. In the end, the information
received on 22 cases has been used for further analysis related to the ANTICSS definitions of circumvention.
5 https://www.anti-circumvention.eu/project-activities/circumvention-products-investigated
6 Software updates in the context of ‘circumvention’ are regulated in most recent Ecodesign regulations.
3
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3.1 ANTICSS definition of ‘circumvention’
The ANTICSS project agreed on the following definitions for ‘circumvention’ in relation to EU
Ecodesign and Energy labelling legislation and related harmonised standards 7 . These definitions
built the basis for the research within the ANTICSS project, namely the categorisation of collected
suspect behaviour cases and tested products.

3.2 ANTICSS definition of ‘jeopardy effects’
In a number of the cases collected by the ANTICSS project the products’ behaviour was not
configuring a clear act of circumvention but was nevertheless still suspicious. Against this
background, the ANTICSS project developed the concept of ‘jeopardy effects’, i.e. a product
behaviour that is not circumvention, but does not follow the goal of the EU Ecodesign and/or Energy
labelling legislation, possible e.g. due to loopholes or other weaknesses in standards or regulations.

Further details and examples can be found in the ANTICSS Deliverable D8 “Definition of ‘circumvention’ and
‘jeopardy effects’ in relation to EU Ecodesign and Energy labelling legislation” https://www.anticircumvention.eu/storage/app/media/uploaded-files/D08_ANTICSS_Final-definitions_circumvention.pdf
7
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Current constraints with regard to circumvention in the regulatory framework:
The parts b) and c) of the ANTICSS definition of ‘circumvention’ and the ANTICSS definition of
‘Jeopardy effects’ are currently not taken into consideration in the ‘relevant’ Ecodesign Regulations.

3.3 Differentiation between ‘circumvention’ and ‘jeopardy
effects’ within ANTICSS:
At the ‘general case level’ (i.e. suspected cases initially collected or reported for a product category),
ANTICSS differentiates between ‘hints for circumvention’, and ‘jeopardy effects’ (cf. Figure 2 below):
•

•

‘Hints for circumvention’: Cases where the suspect behaviour exclusively occurs during the
test situation; e.g., specific test instructions provided exclusively for test labs, (hidden)
software solely reacting to the test situation, or specific factory settings not reverting after
changing the settings in the menu.
‘Jeopardy effects’: Cases where the suspect behaviour occurs both in the test situation and in
real-life use, but to the latter applicable only theoretically or in (extremely) rare situations; e.g.,
specific test instructions also included in the user manual instructions; or energy or resource
saving software or technologies that are specifically applied in the test situation but are also
applicable in real-life in exceptional cases. These acts are not relevant only under test
conditions, but nevertheless, the design of the product or test instructions result in more
favourable results especially, but not exclusively, in the test situation.

Both types of cases need further assessment through laboratory testing (cf. sections 4.3 and 4.4).
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Figure 2:

Flow chart for categorisation to ‘Hint for CV’ or ‘Jeopardy effect’

3.4 Delimitation of ‘circumvention’ to ‘non-compliance’ and other
effects
In the following, a clear delimitation of the acts of ‘circumvention’ to ‘non-compliance’ and other
effects is given, not only to facilitate unambiguous classification of cases in laboratory testing and
for market surveillance activities but also to achieve a better understanding and clearer picture in
public (media) communication.
3.4.1 Delimitation to ‘non-compliance’
Checking compliance is an interplay between the product, the (harmonised) standard(s) and the
Ecodesign and Energy labelling regulations and their requirements.
Energy labelling and Ecodesign regulations use the presumption of conformity; this means that a
product model that is declared compliant by the supplier is compliant until it is found to be noncompliant. ‘Non-compliance’ can only be determined by MSAs, by following the procedures in the
so-called Verification Annexes included in every Ecodesign and Energy Labelling Regulation.
Apart from document checks (checking of the data and information provided in the technical
documentation and/or any other information provided by the manufacturer or supplier against the
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requirements and conditions as defined in the legislation and standards), the procedure to be
followed by MSAs includes testing according to harmonised standards published in the Official
Journal of the European Union 8 . If the results 9 of any of these laboratory tests differ from the
declared values more than the tolerances given in the Verification Annexes of the regulations the
model is considered ‘non-compliant’.
‘Non-compliance’ can be found in any phase of the compliance verification, for example:
•

•
•

The measured value of one or more parameters in the manufacturer/supplier test report does
not support the respective declared value, i.e. the declared value is more favourable for the
manufacturer/supplier than the measured value due to a misuse of the verification tolerance.
Mandatory information is missing in the booklet of instruction or free access website of the
manufacturer/supplier.
The declared values are not confirmed by the determined values in the Market Surveillance
Authority test report.

One of the most important findings of the ANTICSS project is that ‘circumvention’ goes far beyond
technical ‘non-compliance’ and is at the same time much more difficult to be detected. Whereas
‘non-compliance’ can be detected by MSAs by inspecting product documentation and/or through
laboratory tests, in case of ‘circumvention’ the product does not immediately appear to be ‘noncompliant’ during testing which makes the detection of ‘circumvention’ rather difficult.
At first glance, the product appears to comply with all requirements and having respected the
conditions according to harmonised standards or transitional test methods in the laboratory test.
However, this is because the product itself or its settings have been manipulated with the aim of
circumvention or for exploiting loopholes, i.e. the test results are influenced in such a way that they
turn out more favourable precisely under standard test conditions. For this reason, it is rather
impossible to detect a circumvention behaviour with the standard measurement methods
harmonised for the regulations. Therefore, alternative test methods to detect the ‘circumvention’
behaviour or ‘jeopardy effects’ have to be developed and applied (for further details cf. section 4.3).

According to the Ecodesign regulations, MSAs can also use other reliable, accurate and reproducible methods
beyond harmonised European standards, which take into account the generally recognised state-of-the-art.
9 For most products, a two-step procedure is prescribed: first 1 unit is tested; if any result differs from the
declared value more than the tolerance, 3 other units are tested. The average of the results of the 3 units should
not differ more than the tolerance from the declared value. As an alternative, the three additional units selected
may be of one or more different models that have been listed as equivalent models in the supplier's technical
documentation. The tests are done according to the approach of 1+3 units, whereas the conclusion is valid for
the model (i.e. all units that are placed on the market).
8
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3.4.2 Delimitation to ‘missing representativeness of standards’
‘Circumvention’ acts and ‘jeopardy effects’ according to the ANTICSS definitions given in sections
3.1 and 3.2 are not to be confused with the fact that (harmonised) standards might not always
reflect on one side the typical consumer usage in ‘real-life’ and on the other side the effects of the
latest technological developments of the products. For these reasons, the measured values of
products during consumers’ usage in ‘real-life’ might be different from the declared performance
parameters measured under standard conditions.
According to article 13 of Regulation (EU) 2017/1369 setting a framework for Energy Labelling,
harmonised standards, have to fulfil the following conditions 10:
•
•

Measurement and calculation methods included in the harmonised standards shall be
reliable, accurate and reproducible.
Harmonised standards shall aim to simulate ‘real-life’ usage as far as possible, while
maintaining a standardised test method to ensure repeatable and reproducible
measurement results.

For applying harmonised standards, there is the need to obtain very similar results when tests are
repeated in the same test laboratory at different time (repeatability) as well when the same test is
conducted in another laboratory (reproducibility). Having this in mind, it has to be considered that
to produce a repeatable and reproducible test, some test conditions need to be specified and
controlled.
To fulfil these requirements, in general, standards require a specific preparation of the product or
the conditions under which a test has to be conducted, e.g. the use of a standardised ‘dust’ for
testing vacuum cleaners, or standard loads (laundry or dishes) for testing household washing
machines and dishwashers. In addition, (harmonised) standards and/or legislations explicitly refer
to the manufacturer’s instructions for either safety reasons and/or to achieve accurate results in
terms of repeatability and reproducibility.
Although standard test methods should reflect ‘real-life’ conditions as much as possible, ‘real-life’
conditions cannot be easily reproduced because tests cannot replicate 100% the variety of ‘real-life’
conditions and of the users.

10 European Parliament, “Regulation (EU) 2017/1369 of the European Parliament and of the Council of 4 July
2017 setting a framework for energy labelling and repealing Directive 2010/30/EU,” 2017. Online available at
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369&from=EN, last accessed on 21
Oct 2020
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The so called “average European usage patterns” (e.g. average number of use cycles per year 11) and
programme modes12 defined in the legislation and measured by using harmonised standards might
deviate from local appliance use due to country-specific differences in usage behaviour. For
example, in some countries washing is usually done at lower temperatures than applied in the
standard tests.
If these standard conditions, being to a certain extent different from ‘real-life’, result in different
outcomes of standard test results compared to ‘real-life’ testing, this cannot be classified as
‘circumvention’, but is rather the case of the EU legislation prescribing one or more specific washing
programme(s) that have been considered the best user-relevant at average EU level, the standard
prepared for being harmonised for the specific piece of EU legislation can result less consumer
relevant. This has been categorized as ‘missing representativeness of standards’ within ANTICSS.
This is a well-known issue for harmonised standards, in which the best balance between
standardised conditions necessary to ensure repeatability and reproducibility and good simulation
of ‘real-life’ usage has to be found. In addition, standards – and the background EU legislation – that
do not keep pace with technological progress can prevent the measurement of energy used by new
features and fail to incentivise manufacturers to make those features energy efficient.
Indeed, often it is not easy to distinguish the impact of the ‘missing representativeness of standards’
from ‘circumvention’ on Ecodesign and Energy Labelling Regulation, because it is very similar. On
one hand, ‘missing representativeness of standards’ means that the energy consumption might be
higher in ‘real-life’ than in the declaration of the manufacturer, on the other hand, under a
‘circumvention’ behaviour the energy consumption would be lower (only) under test conditions
than in ‘real-life’. If the deviations described above are the same, the effect is equal.
Although the level of ‘missing representativeness’ of some standards is unsatisfactory, it is not
‘circumvention’ because manufacturers follow the standard test conditions for determining the
product performance values to be declared e.g. on the Energy label, despite the consumer use in
‘real-life’ may deviate from these conditions. On the other hand, the more harmonized standards
entail very specific conditions or include ambiguities and loopholes, the higher is the likelihood that
products are designed to be able to detect these test conditions or that manufacturers exploit the
loopholes in a way to achieve more favourable results for their products, i.e. the risk of
circumvention or jeopardy effects is increasing.

Due to this, in the new Energy Labelling regulation labels are moving from annual figures to 100 cycle values.
Specific ‘Eco-modes’ to be used as basis for the performance measurements in harmonized standards, might
sometimes be somehow artificial (e.g. washing machine programmes lasting several hours; TVs with a very dark
display and no sound on). Although being energy-efficient these modes might not be used often in ‘real-life’. Thus,
the actual energy use under ‘real-life’ conditions will be different from claimed on the energy label due to using
different (less energy-efficient) programmes or settings instead.
11
12
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3.4.3 Delimitation to ‘golden samples’
The so called ‘golden sample’ is an optimised product used for compliance assessment testing that
is not representative for the whole production of the assessed model. The use of advanced
prototypes for compliance assessment is unavoidable in Ecodesign and Energy Labelling Legislation,
as well as in other EU legislation, since they are needed in order to secure approvals or compliance
in time for full production. However, manufacturers may exploit this possibility to achieve better
results for the model represented by this sample during the conformity test.
Considering the definition of ‘circumvention’ given in the ANTICSS project, the use of ‘golden
samples’ cannot be considered as a ‘circumvention’ behaviour. Apart from the fact that ‘golden
samples’ are not designed to alter the behaviour of the product specifically in the test situation,
they cannot be considered as a way to ‘pre-set or manual alteration of a product’, affecting
performance and/or resource consumption only during test, because as being prototypes they are
never placed on the market and therefore are never used for compliance verification by MSAs.
Finally, the suspected use of a ‘golden sample’ for achieving a better positioning during the
compliance assessment phase of a new model can be easily detected by a MSA when testing the
units of that model placed on the market for compliance verification. If the verification fails the
model is considered ‘non-compliant’, and this ‘non-compliance’ can be the result of the use of a
wrong prototype (or of a golden sample) at the time of the initial conformity verification by the
manufacturer.
3.4.4 Delimitation to products designed for being ‘out of scope’
Within ANTICSS, cases were reported where products were designed or declared in a way that they
are not falling under the scope of existing Ecodesign and Energy Labelling Regulations, i.e. the
minimum requirements and/or energy label do not apply.
From a legal point of view, when a product is ‘out of scope’ of a regulation, it cannot be tested for
compliance verification – only the exclusion clause is checked. Manufacturers might misuse the
criteria on which products are excluded from the scope of the regulations to deliberately design or
declare products in a way that they are not covered by the regulations, or to declare them in a way
that they fall into a different sub-category of the relevant regulation so that requirements to be
followed are less stringent or more favourable to the manufacturer.
Cases were reported for a product sold as ‘wine storage appliance’ (category 2) instead of a multiuse refrigerator (category 10) under Regulations (EU) 1060/2010 and 643/2019. In such cases the
legislation is not followed correctly, due to ignorance of the legislation, deliberate misinterpretation
or wrong reference to a legislation by the manufacturer. These acts, if encountered by MSAs are
classified as ‘non-compliance’ (cf. section 3.4.1).
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3.4.5 Delimitation to ‘software updates’ 13
Product functioning can be modified through a software update installed sometime after placing a
product on the market and installation through external communication between the appliance and
the manufacturer, third parties or even other users. This requires a communication channel, i.e. the
product is connected to a network, or manual updating via for example a USB memory. Software
updates have multiple purposes, e.g. security updates, fault elimination or software enhancement,
improving the operation of hardware, peripherals, the performance or lifetime, as well as adding
new programmes, functions and features. The potential benefits of installing or drawbacks when
rejecting them might be different depending on consumers’ needs. For example, ensuring that the
device remains cyber-secure after newly discovered vulnerabilities is rather important and might
have severe consequences, if the update is not installed, whereas the availability of new
convenience features might not be so relevant for some consumers.
Software updates are mainly executed in ‘real-life’ after the product has been placed on the market.
Thus they cannot be misused for ‘circumvention’ in the sense of automatic detection of the test
situation and alteration of the product performance and/or resource consumption during the
compliance verification testing of products that have just been placed on the market, i.e. point a) of
the ANTICSS definition of ‘circumvention’. Nevertheless, process changes due to software updates
might alter the product performance or use of resources as originally measured and declared at the
time of placing the product on the market when tested according to the standard for the relevant
delegated or implementing act. To tackle this issue, software updates and their consequences have
been explicitly addressed in the article ‘circumvention and software updates’ included in productspecific Ecodesign Regulations since 2019.

For a detailed analysis see https://www.anti-circumvention.eu/storage/app/media/uploadedfiles/ANTICSS_Working-paper_Smart-products-and-circumvention.pdf
13
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Circumvention and software updates
[…]

The energy consumption 14 of the product and any of the other declared parameters shall not
deteriorate after a software or firmware update when measured with the same test standard originally
used for the declaration of conformity, except with explicit consent of the end-user prior to update.
No performance change shall occur as a result of rejecting the update.
A software update shall never have the effect of changing the product’s performance in a way that
makes it non-compliant with the ecodesign requirements applicable for the declaration of conformity
In addition, Regulation (EU) 2017/1369, setting a framework for the Energy Labelling, addresses
software updates within article 3 (4) on ‘General obligations of suppliers’.
General obligations of suppliers
[…]

4. Once a unit of a model is in service, the supplier shall request explicit consent from the customer
regarding any changes intended to be introduced to the unit by means of updates that would be
detrimental to the parameters of the energy efficiency label for that unit, as set out in the relevant
delegated act. The supplier shall inform the customer of the objective of the update and of the changes
in the parameters, including any change in the label class. For a period proportionate to the average
lifespan of the product, the supplier shall give the customer the option of refusing the update without
avoidable loss of functionality.
[…]

According to these articles in the Ecodesign and Energy Labelling Regulations, the deterioration of
the energy consumption and any of the other declared parameters after a software or firmware
update is ‘compliant’ to legislation, provided that the explicit consent of the end-user prior to
update is obtained and the magnitude of increasing energy consumption does not exceed the
applicable Ecodesign minimum requirements. Also, software updates would be considered ‘noncompliant’ if the magnitude of increasing energy consumption would exceed the Ecodesign
minimum requirements applicable at the time of placing the specific model on the market.
The requirements on software updates including confirmation by the end-user as stated in the
regulations apply to products when being placed on the market. However, verification would be
needed also when the product is already for some time on the market. In case the energy/resource
consumption or any other parameters of the energy label are modified, the outcome of a ‘software
update’ can be considered a new product which would require to be tested again by MSAs for
verifying the conformity with the applicable legal provision. In this case, the latest software update
has to be downloaded before or during the compliance verification; energy consumption and

For water-using product categories like household washing machines and dishwashers, the article says “The
consumption of energy and water of the product and any of the other declared parameters shall not deteriorate”
14
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performance have to be measured and the deterioration of any of the parameters after the update
has to be checked. In any case, MSAs have to verify whether the user is asked for confirmation.
Theoretically, a certain kind of ‘software update’ might still be categorised as ‘circumvention’ if
following part c) of the ANTICSS definition (cf. section 3.1). In these cases, the product is specifically
programmed in a way to provide very good energy efficiency and/or resource consumption for the
time in which the conformity verification test is expected, or for a predefined number of cycles.
However, at the time of placing on the market the product is already programmed in a way to make
it resulting compliant if selected by a Market Surveillance Authority for compliance verification, but
to automatically change its performance a certain time after it is put into service. The automatic
modification does not take place during the time interval in which the verification of compliance is
expected but only afterwards, for example, to ease performance restrictions imposed by
compliance with the regulatory requirements and make the product more attractive to end users.
The update algorithm is already present in the delivered product, i.e. not provided subsequently via
external software update.
3.4.6 Relation between ‘smart’ products and ‘circumvention’
The ANTICSS project also analysed the potential of so called ‘smart’ products to use embedded
software for ‘circumvention’ of regulatory requirements in the context of Ecodesign and Energy
Labelling15.
There is no shared definition of ‘smart’ appliances. For example, the Ecodesign Preparatory Study
on ‘Smart Appliances’ 16 decided to set the final focus on demand side flexibility with regard to the
electricity grid only. In a broader approach related to the context of ‘circumvention’, however, the
ANTICSS project distinguished between products marketed as ‘smart’ and products acting ‘smart’
(cf. Figure 3 below). Appliances marketed as ‘smart’ seem to be characterised mainly by the offered
services (utilities), a connection to internet, as well as ‘external’ communication, i.e. between
different appliances and/or the possibility of being controlled via internet.
On the other hand, products designed in a way to be able to circumvent, i.e. altering their
characteristics specifically during testing (acting ‘smart’), might have to be characterized in a
different way. While the presence of software within the appliance seems to be the precondition of
smartness, the act of ‘circumvention’ might go beyond simple control logic, which is implemented
in nearly all appliances: sensor, processing software and actuator reacting to (only) one input
parameter. In comparison, ‘smartness’ related to ‘circumvention’ seems to be a more sophisticated
or ‘intelligent’ processing.

15 For a detailed analysis, see Graulich et al. (2019): Analysis of the relation between ‘smart’ products and
circumvention, 2019. Online available at https://www.anti-circumvention.eu/storage/app/media/uploadedfiles/ANTICSS_Working-paper_Smart-products-and-circumvention.pdf, last accessed on 21 Oct 2020.
16 See https://eco-smartappliances.eu/en
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Products marketed as ‘smart’
For products marketed as ‘smart appliances’, there
seems to be no clear definition. Often, either the
utility or the possibilities for external
communication via internet connection are
highlighted under this term. Products are
marketed as smart when for example providing
automatic software updates, remote control
function via smartphone app or for the purpose of
demand side flexibility, as well as communication
between appliances or to a smart home network.
Also computer functions for appliances other than
computers (e.g. smart TVs), additional functions
like a webcam for controlling and communicating
the status (e.g. smart fridge), as well as learning or
AI-enabled appliances are promoted as smartness.
These functionalities, however, do not necessarily
provide the technical configuration to circumvent
compliance testing.

Figure 3:

Products acting ‘smart’ (= intelligent)
Products with the technical operation principle and
configuration to circumvent compliance testing, i.e.
with the ability to detect being in a test situation and
altering the product performance and/or resource
consumption specifically during test in order to reach
more favourable test results, are not necessarily
marketed as smart products, for example the function
‘internal adjustment’.
Further, if a standard test situation is clearly differing
from real-life conditions, e.g. through dedicated
parameters such as stable ambient conditions over a
certain time (apparent for refrigerators with no door
openings under test), or a certain sequence of cycles, a
more sophisticated or smart (= ‘intelligent’) processing
might even not be necessary for the product to detect
being under test; simple control logic programmed
explicitly towards recognizing these test conditions
and adjusting might be sufficient.

Different approaches: Products marketed as ‘smart’ and products acting ‘smart’

In summary, the ANTICSS project drew the following conclusions regarding the relation between
‘smart’ products and ‘circumvention’:
 Appliances with functions marketed as ‘smart’ do not provide per se an indicator for ‘circumvention’.
 Products being able to act smart (= intelligent) in a way of circumventing under testing are not necessarily
marketed as smart.
 Software is a precondition for being smart.
 The act of software-related ‘circumvention’ relevant only under test conditions in the compliance verification tests
can be executed either by automatic detection of the test situation and alteration of the product performance
and/or resource consumption during test, or by pre-set alteration of the performance within a short period after
putting the product into service, according to the ANTICSS definitions a) and c) of ‘circumvention’ given in this
document (cf. section 3.1).
 If some kind of ‘intelligent’ software is already implemented at the moment the product is placed on the market,
those appliances might be more prone to use this software also for ‘circumvention’.
On the other hand, if standard test conditions clearly differ from real-life conditions, also simple control logic
might be sufficient to program appliances in a way to recognize these test conditions and adjust certain
parameters accordingly.
 Not all ‘smart appliances’ are circumventing per se under EU Ecodesign and Energy Labelling compliance
verification testing:
=> On the one hand, some of the products’ smartness is not at all related to the Energy Labelling or Ecodesign
regulated parameters, and/or the smart function even results in higher instead of lower energy consumption.
=> On the other hand, manufacturers explicitly have to use the smartness and program appliances in a way that
they detect being in a test situation as well as alter the product performance and/or resource consumption
specifically during test in order to reach more favourable test results.

Figure 4:

Conclusions regarding the relation between smart products and ‘circumvention’
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4 Testing procedure to target ‘circumvention’
As mentioned in section 3.4.1, ‘circumvention’ goes beyond more traditional ‘non-compliance’
linked to formal or technical requirements. The ANTICSS project experienced that ‘circumvention’
is not only more difficult to be detected, but that the standard market surveillance procedures and
partly also the harmonized standards used by test laboratories are not fit-for-purpose.
This section outlines specific elements to be included into the different stages of a common
verification procedure to explicitly address ‘circumvention’ by test laboratories, i.e. identification
and categorization of the suspect behaviour of a model (cf. sections 4.1 and 4.2), development of
alternative test procedures and testing (cf. sections 4.3 and 4.4), interpretation of test results (cf.
section 4.5) and follow-up activities by test laboratories (cf. section 4.6).
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Figure 5:
ANTICSS approach of a testing procedure to target ‘circumvention’ in Market
Surveillance verification procedures
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4.1 Identification of the suspect behaviour of a model
4.1.1

How to identify a suspect behaviour in a model?

Given that there is not yet enough mature knowledge on how to identify products that circumvent
Ecodesign and Energy Labelling regulations or underlying standards, ANTICSS has compiled some
patterns that can be considered more prone to ‘circumvention’.
The ANTICSS approach – implemented throughout the project – has focused on the in-depth
analysis of following elements:
•
•
•

Compilation of information on claims or evidence of ‘suspect behaviour’ cases (e.g. reported
cases, comparable products with very similar technical features but e.g. differing EEIs, etc.)
Consideration of specific situations prone to circumvention – reflected in the ‘ANTICSS
definition’, causes of ‘suspect behaviour’ and ‘hints for circumvention’
Analysis of the Ecodesign and Energy Labelling regulations and applicable harmonised
standards aiming at the identification of open weaknesses/loopholes and
weaknesses/loopholes that have already been addressed 17.

Figure 6 provides a non-exhaustive overview of habits encountered to the following clusters which
can be extended accordingly:
•
•
•
•

Appliances
Documents / product information provided by manufacturers
Standards and
Legal framework (Ecodesign and Energy Labelling Regulations)

The ANTICSS project was focusing on issues that might open the door for ‘circumvention’.

17

This is to avoid wasting resources when flaws are already been dealt with.
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Figure 6:

Suspicious habits detected within ANTICSS

4.1.2 Sources of suspect behaviour
Before or during the verification procedure, the MSA can receive information about the suspect
behaviour of a model from different sources:
•
•
•
•

Claims or prior information on suspect behaviour from test labs, NGOs, consumer
organisations, other MSAs, etc.
Analysis of technical documentation (for example declared values of a model more favourable
than the ones of other similar models)
Information from the test lab that is performing the tests of the model according to the
harmonised standard.
Others.
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4.2 Initial confirmation and categorization of the “suspect
behaviour”
If the “suspect behaviour” was reported by an external organization to the test laboratory, the
laboratory should first analyse the reported case to confirm if (in principle) it can still be related to
the suspect of circumvention behaviour.
ANTICSS differentiates two categories regarding circumvention behaviour at case level (see clause
3.3 of this report):
•

•

‘Hints for circumvention’: Cases where the suspect behaviour exclusively occurs during the
test situation; e.g., specific test instructions provided exclusively for test labs, (hidden)
software solely reacting to the test situation, or specific factory settings not reverting after
changing the settings in the menu.
‘Jeopardy effects’: Cases where the suspect behaviour occurs both in the test situation and in
real-life use, but to the latter applicable only theoretically or in (extremely) rare situations;
e.g., specific test instructions also included in the user manual instructions; or energy or
resource saving software or technologies that are specifically applied in the test situation but
are also applicable in real-life in exceptional cases. These acts are not relevant only under test
conditions, but nevertheless, the design of the product or test instructions result in more
favourable results especially, but not exclusively, in the test situation.

If the initially reported suspect behaviour is not considered as ‘hint for circumvention’ or ‘jeopardy
effects’ anymore, but just as non-compliant or compliant (see section 3.4.1), then it makes no sense
to follow the whole circumvention procedure, i.e. the process for detecting circumvention in this
model would be finished.
Otherwise, the process for detecting circumvention in this model continues, following the next steps
to confirm (or not) the initial categorization through testing.
Usually, the MSA provides the model that shall be analysed according to this approach. If this is not
the case and the test laboratory will be responsible for the sampling of the model(s), section 4.6.3
provides further details on targeting models which might be more prone to the suspect behaviour.
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4.3 Development of an alternative testing procedure
4.3.1

Limitations on the applicability of harmonised standards for detecting
‘circumvention’

Ecodesign and Energy Labelling regulations do specify the verification procedure for market
surveillance purposes and indicate the measurement methods and calculations to be followed.
Models tested according to harmonised standards or state-of-the-art methods are deemed to
comply with the applicable requirements if the determined values (the relevant parameters as
measured in testing and the values calculated from these measurements) comply with respective
verification tolerances as given in the tables of the relevant Verification Annexes.
When assessing ‘circumvention’, however, the usual verification procedure is not fit-for-purpose.
As already mentioned in section 3.4.1, ‘circumvention’ goes beyond regular ‘non-compliance’ being
more difficult to be detected. In case of circumvention, at first glance the product appears to comply
with all requirements when tested with the applicable harmonized standard or transitional method.
However, this is because the product itself or its settings have been manipulated with the aim of
circumvention or for exploiting loopholes18, i.e. the test results are influenced in a way that they
turn out more favourable precisely under standard test conditions.
For this reason, it is rather impossible to detect a circumvention behaviour with the standard
measurement methods harmonised for the regulations.
Therefore, the ANTICSS team has concluded that it is necessary to adapt the standard testing
procedure for detection of ‘circumvention’. Test conditions different to those of harmonised
standards have to be determined and subsequently alternative test methods have to be developed
and applied to be able detect whether or not ‘circumvention’ behaviour or ‘jeopardy effects’ occurs.
Nevertheless, the ANTICSS team has used the results and conditions under the harmonised
standard as a benchmark to compare them with the results obtained through the application of an
alternative test (cf. section 4.4).

Where a model has been designed to be able to detect that it is being tested and to react specifically by
automatically altering its performance during the test (cf. ANTICSS definition a) of ‘CV’ in section 3.1) with the
objective of reaching a more favourable level for any of the parameters specified;
or when products are specifically pre-set or manually altered affecting performance and/or resource consumption
during test (cf. ANTICSS definition b) of CV in section 3.1);
or when a pre-set of a product alters within a short period after putting a product into service (cf. ANTICSS definition
c) of CV in section 3.1) the products appear to comply with the legal requirements when tested with the
harmonised standard test conditions.
The same situation might occur if specific loopholes or weaknesses in standards and/or legislation are exploited
called as ‘jeopardy effects’ (cf. section 3.2) within ANTICSS.

18
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Disclaimer: The scope of the ANTICSS project was to define, detect the presence, and find ways to
avoid in future ‘circumvention’ and ‘jeopardy effects’. The project was not meant to verify the
compliance of the models selected for laboratory testing. In this respect, the ANTICSS project team
on purpose avoided using expressions like ‘compliance verification’ or ‘model compliance’.
When the results of laboratory testing conducted using a harmonised standard deviated more than
the established verification tolerance from the declared values for the involved parameters the
model was indicated as ‘non-conforming’, in a contrary case the model was indicated as
‘conforming’. Only the MSA partners of ANTICSS, to whom the test results were forwarded, would
be in charge of any decision about launching an action to verify the compliance of the models
(outside the project development).
For models that turned out being ‘non-conforming’ with the requirements of the Ecodesign and
Energy Labelling regulations according to the test results of the harmonised standard procedure,
still the ANTICSS alternative test procedures were applied (see section 4.2.2) and test results of
the harmonised and the alternative test procedure were analysed in terms of significant deviations.
4.3.2 Application of an existing alternative testing procedure
For efficiency reasons, the use of existing alternative test methods should be encouraged, compared
to the creation of new methods. Therefore, the first step would be to check whether an alternative
testing procedure already exists that addresses the circumvention behaviour in focus. Otherwise, it
will be necessary to develop a new one (cf. section 4.3.3).
EXISTING ALTERNATIVE TEST PROCEDURES
The ANTICSS project has developed several alternative test methods in order to highlight a suspect
behaviour in the tested models that may indicate the presence of circumvention. These alternative
test methods encompass a slight variation of the ambient test conditions, testing without the
specific instructions or accessories, or testing a certain number of cycles beyond the defined number
of standard cycles or combination of standard cycles (as set in the legislation and in relevant
harmonised standards). A summary of relevant alternative testing procedures is given in section 5,
further test procedures and details are provided in a separate report 19.
It must be noted that in addition to the examples derived from ANTICSS, there are several other
organisations or research projects within the EU proposing alternative test procedures, e.g. H2020
EEPLIANT project, Re-gent test laboratory, etc.

19 See ANTICSS project Deliverable D14 (D4.1): Alternative test methods and approaches to unmask circumvention
under EU Ecodesign and Energy labelling, 2019. https://www.anticircumvention.eu/storage/app/media/D14_ANTICSS_Alternative-test-procedures_final.pdf
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However, before applying them, test laboratories should carefully check whether those alternative
test methods are actually suitable for especially detecting circumvention behaviour, or whether
they were merely designed to better reflect real-life usage conditions for products, i.e. addressing
the missing representativeness of test standards (see section 3.4.2).
In alternative test methods for detecting circumvention only those aspects of the test conditions
which are under suspect of manipulation are varied very slightly. At the same time, the alternative
procedures are still designed as close as possible to the standard procedures with the aim to ensure
comparability with the original measurement results (see also section 4.3.3 for further details). On
the contrary, alternative testing procedures designed for better reflecting real-life conditions might
just not be designed as close as possible but might vary significantly from the current harmonized
standards; therefore, they might not be suitable for targeting circumvention.
ANALYSIS OF REVISED REGULATIONS AND STANDARDS
If revisions of the applicable Ecodesign and/or Energy label regulations and the corresponding test
standards are announced, the revised documents can be analysed to assess if they already address
(and ideally solve) the issue related to circumvention behaviour described for the selected model.
If the issue is solved, the test methods of the revised regulations and standards can be used as
alternative testing procedure or – if this is not possible – the revised test methods can at least
provide a starting point for the alternative testing procedure.
If the issue is not yet solved by the revised regulation and standard, a new alternative procedure to
target the suspect circumvention behaviour has to be developed (see following section 4.3.3).
4.3.3 Development of a new alternative testing procedure
In an alternative test procedure, only those aspects of the standard test conditions considered
prone to manipulation or under suspect of manipulation should be slightly varied. At the same time,
the alternative test methods should still be designed as close as possible to the harmonized
standards with the aim to ensure comparability between the two sets of measurement results. The
ANTICSS project considered that if the alternative measurement method leads to inexplicably
changes in the measurement results, this may indicate that the product might have been specifically
altered to detect, or manipulated to be optimised for, the harmonised standard test conditions.
CRITERIA FOR THE DEVELOPMENT OF ALTERNATIVE TEST PROCEDURES TO TARGET CIRCUMVENTION
•

The aim of the alternative test methods is to detect inexplicable changes in the measurement
results due the (slight) variation of preferably just one test condition that may indicate a
circumventing behaviour of the tested product;
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•

The alternative test procedures shall be designed as close as possible to the standard
procedures with the aim to ensure sufficient comparability with the original measurement
results under standard conditions;

•

Alternative test procedures should be easy applicable by MSAs and test labs, without entailing
much additional burden concerning test effort and costs compared to the testing according to
the harmonised standard.

•

From time to time, applied alternative test standards for targeting circumvention should be
varied to avoid that manufacturers aiming at circumventing otherwise get the chance to adapt
their appliances to specifically to well-known alternative test procedures.

JOINT DEVELOPMENT OF ALTERNATIVE TEST METHODS BY MSAS AND TEST LABORATORIES
Alternative test methods have to be developed on a case by case basis dependent on the specifically
encountered type of suspicious behaviour of an appliance. It is advisable that the development of
alternative test methods for targeting circumvention be carried out in close cooperation between
MSAs and the technical experts of the commissioned test laboratories, with the MSAs providing
details on the suspect behaviour in focus of the compliance assessment as well as being responsible
for the follow-up measures in case of resulting non-compliance of the tested product(s), and the
test laboratories being well-experienced with possibly underlying technical product parameters and
the possibilities of adapting harmonized test conditions.
There can be one or more applicable alternative tests for each product category. Sometimes even
more than one alternative test method has to be conducted for one suspicious case. In most cases,
the development of alternative measurement procedures can be an iterative process of variation of
single parameters, measurement of resource consumption and/or performance of an appliance,
and subsequently a thorough interpretation of the measurement results.
Within the ANTICSS project, test laboratories made the experience that the alternative test method
originally developed was not always the most suitable one for detecting the targeted circumvention
behaviour due to different reasons. If for example the measurement results were not as expected
or still unclear the alternative test methods had to be slightly adapted and testing had to be
repeated in order to generate more data points for the same parameter to make the interpretation
of results more robust. In another example, test laboratories realised during testing that the
alternative test method originally developed deviated too much from the harmonised standard,
leading to unclear measurement results that were difficult to interpret in terms of ‘circumvention’.
Some test laboratories, for example, have started to develop and use simulation tools which
facilitate the slight variation of certain parameters of the test conditions in an automated process.
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When the alternative test results are available, the cooperation between MSA and the test
laboratories should be continued aiming at the thorough and legally viable interpretation of the
results especially if deviations of the measurements between alternative test procedure and
harmonised standards cannot be clearly ascribed to possible ‘circumvention’ (e.g. due to expected
deviations, cf. section 4.5.3 below).
4.3.3.1

ANTICSS examples of alternative test methods for targeting circumvention in laboratory testing

Within ANTICSS for the selected suspect behaviour cases in different product categories alternative
test methods and approaches to unmask circumvention under EU Ecodesign and Energy labelling
were developed. Table 1 outlines some general examples of how the ANTICSS alternative test
procedures specifically address ‘circumvention’ or ‘jeopardy effects’ behaviour. A more detailed
description of these alternative test procedures can be found in section 5 of this report as well as in
separate ANTICSS deliverables 20.
Table 1:

General examples of ANTICSS alternative test procedures

Standard test condition

Potential circumvention

ANTICSS alternative test method

Rather fixed ambient
conditions (e.g. narrow
voltage, frequency, or
temperature ranges)

Appliances might be programmed in a way to
detect being under test and automatically alter
the performance to gain more favourable
results specifically during standard test
conditions.

Slight variation of the ambient
conditions. ANTICSS examples:
Household tumble driers,
household washing machines,
household refrigerators and
freezers

Testing at fixed loads
(rather few load points
specified in the standard
test conditions)

Appliances might be programmed in a way to
detect these standard load points and
automatically alter the performance to gain
more favourable results specifically during
standard test conditions.

Slight variation of the standard
load points.
ANTICSS example: Washing
machines

Possibility of specific
instructions or accessories
applicable under standard
test only

Appliances might achieve the declared
performance parameters only under the
specific instructions.

Testing without or with slightly
changed specific instructions or
accessories. ANTICSS examples:
Household dishwashers,
household refrigerators and
freezers, household tumble
driers, ovens.

Testing at factory settings

Appliances might be programmed in a way to
achieve more favourable results specifically at

Testing with slight deviations
from the factory settings and

20 For a detailed description of the originally developed ANTICSS alternative test methods, see:
https://www.anti-circumvention.eu/storage/app/media/D14_ANTICSS_Alternative-test-procedures_final.pdf;
for the alternative test methods finally applied in ANTICSS testing of products, please refer to the test reports,
available at https://www.anti-circumvention.eu/about-project/documents-and-deliverables
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Standard test condition

Potential circumvention

ANTICSS alternative test method

initial factory settings during standard test
conditions whereas these results will not be
achieved after changing the settings in the
menu for the first time and resetting to the
factory settings again.

afterwards testing at reset
factory settings.
ANTICSS example: Televisions.

Decoupled testing of
energy efficiency and
performance measurement

Appliances might be programmed in a way to
detect being under test and being optimized to
achieve more favourable results specifically
regarding the energy efficiency by reducing or
not fulfilling the product’s performance during
that (separate) test cycle.

Testing the product’s
performance also during the
energy efficiency test cycle.
ANTICSS example: Ovens.

Cycle based appliances to
be tested for a defined
number of test rounds as
specified in the related
standards

Appliances might be programmed to perform
the pre-set number of cycles with consuming
significantly less resources and automatically
alter the properties after this number of
standard cycles.

Testing a certain number of
cycles beyond the defined
number of cycles in the standard.
Not tested within ANTICSS.

Limitations to the application of alternative test procedures for compliance verification
It must be noted that given the existing legal framework whereby the values declared for the
compliance with the Ecodesign and Energy Labelling requirements are to be measured and
calculated using harmonised standards the reference numbers of which have been published for this
purpose in the Official Journal of the European Union, or other reliable, accurate and reproducible
methods, which take into account the generally recognised state-of-the-art, the use of ‘other
measurement methods’ – as done for the ANTICSS alternative test methods – needs legal
clarification.
For instance, the ANTICSS project cannot guarantee if the proposed and applied alternative test
methods deliver results with the same repeatability and reproducibility as the harmonised
standards. Nevertheless, according to the ANTICSS project experts the specifically chosen and welldocumented deviations of the ANTICSS test methods from the harmonised standards did not
generally result into substantial deviations of the results from those obtained when tested according
to the harmonised standard test conditions. Therefore, the ANTICSS project team considered that
the harmonised standard and the alternative test methods as well as the achieved test results,
although not usable for compliance verification, were in principle broadly comparable at least for
the purposes of the project.
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4.3.3.2

Pre-tests to check the applicability of the alternative testing procedure

In some cases, it can be useful to perform some pre-tests during the development of an alternative
testing procedure, in order to check the applicability and – if necessary – refine and improve it.
These pre-tests can consist on partial tests (for example, carrying out only one or two cycles instead
of the full number of standard cycles in the case of the washing machines) which can give a first
impression if the results of the alternative tests will be the expected ones.

4.4 Testing – harmonised standard VS alternative test procedure
The model is tested according to the harmonised standard or the transitional method of
measurement.
Afterwards the model is tested according to the alternative testing procedure. In this case, the same
parameters as in the previous tests will be measured and the results will be compared with the
corresponding values obtained in the tests according to the harmonised standard or the transitional
method of measurement.
If there is a suspicion that the appliance is being manipulated in the standard test in such a way that
also the alternative test would be affected, it might be advisable to run the alternative test
procedure first, i.e. before testing according to the harmonized standard.
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4.5 Interpretation of results
4.5.1

Analysis of test results

Contrary to what happens when a model is tested according to the harmonized standard for market
surveillance purposes, the alternative testing method is not used to say whether the values obtained
are within the tolerances allowed in the verification procedure, but rather serves to confirm if the
suspicious behaviour provides an advantage for some of the tested parameters.
Within ANTICSS, the measurement results of the alternative test procedures conducted by test labs
were compared to the declared values of the manufacturer (conformity assessment tests) as well
as to the measurement results of the tests conducted by the same test labs using the harmonised
standard.
USE OF VERIFICATION TOLERANCES FOR ASSESSING THE SIGNIFICANCE OF DEVIATIONS
For most of the cases within ANTICSS, the ‘verification tolerances’ for market surveillance purposes
related to the tested parameters as provided in the Ecodesign and Energy Labelling regulations of
the respective product category were used as a reference for determining the significance of the
deviation between the results achieved under the ‘standard’ and ‘alternative’ test conditions.
In general, if the deviation between the values obtained after having conducted tests according to
the harmonised standard and the alternative test method exceeded the verification tolerances
set out in the Ecodesign and/or Energy Labelling regulations, the result of the alternative test is
considered to be ‘significant’ and thus worth a specific analysis/interpretation to understand, if it
is the consequence of a ‘circumvention’ behaviour or – if initially considered a jeopardy effect – of
‘borderline to circumvention’ (see section 4.5.2).
USE OF OTHER PARAMETERS FOR ASSESSING THE SIGNIFICANCE OF DEVIATIONS
The use of the verification tolerances to compare the results of the harmonised standard with those
of the alternative testing method is applicable in most of the alternative procedures that have been
developed in ANTICSS. However, for some alternative testing methods, the use of verification
tolerances might not be the right approach if deviations can be expected already due to
methodological differences between the alternative test method and the harmonised standard.
For example, for washing machines, one of the alternative testing procedures developed within the
ANTICSS requires to repeat the same tests of the harmonised standard with a combination of loads
different to the rated capacity (full and half loads) as declared by the manufacturer. The purpose of
this alternative procedure is to check if the machine is optimised in a way to gain more favourable
results for the energy and water consumption specifically at the declared full load and half loads
used in standard testing, whereas the consumption values follow a different pattern when the
machine is run at different loads.
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In this case, it was not possible to use the verification tolerances to compare the results of the
harmonised and the alternative testing procedures because it is clear that using different loads, the
values for the different parameters (energy and water consumption, etc.) will be rather different as
well. In this case, it is reasonable to assume that there is a dependency of certain parameters on the
load (more load => more energy and water consumption; less load => less energy and water
consumption). This is the pattern that was assumed based on the values obtained in the test
according to the harmonised standard for the measured two load points at full and half load. If the
values obtained in the alternative testing procedure did not follow that pattern in the sense that
the test results at the capacities in the standard procedure are optimal whereas worse for each
lower loads, it was considered that the washing machine was optimized specifically for the rated
capacity and the half-rated capacity, i.e. those loads that are used during the standard test.
4.5.2

ANTICSS categorization of test results gained for the tested models

The interpretation of the test results by the ANTICSS project team is based on the ANTICSS
definitions of circumvention and jeopardy effects given in sections 3.1 and 3.2.
The following figure presents the underlying understanding for the categorisation tested models
within ANTICSS. As described in section 3.3 and shown in Figure 7, ANTICSS differentiates between
the general level (“Case”) detected or reported, and the product level, i.e. the test results for the
models tested within ANTICSS. Although the act of circumvention might not be found in the tested
model, the general case might be considered still applicable to other models of the product category
not yet tested. If the deviation between the values obtained after having conducted tests according
to the harmonised standard and the alternative test method exceeded the verification tolerances
set out in the Ecodesign and/or Energy Labelling regulations, the result of the alternative test is
considered to be ‘significant’. Final interpretation is needed to decide if it is the consequence of a
‘circumvention’ behaviour, i.e. the tested appliance to be considered as not compliant, or – if initially
considered a jeopardy effect – to be considered as ‘borderline to circumvention’.
• Cases specific only to the test situation are providing “hints for circumvention”: i.e. cases
indicating e.g. specific test instructions only for test labs, or (hidden) software solely reacting to
the test situation, or specific factory settings not reverting after changing the settings in the
menu. Starting from such case, the behaviour of the tested model would be categorized as
“circumvention”.
• Cases in both the test situation and consumers usage, but for the latter applicable only
theoretically or in (extremely) infrequent situations are called “Jeopardy effects”: e.g. specific
test instructions which are also included in the user manual instructions, or smart functions /
energy or resource saving software or technologies, being specific but not solely applicable in the
test situation. These acts are not relevant only under test conditions, but still, the design of the
product or the test instructions are utilized in a way to reach more favourable results specifically
in the test situation. Starting from such case, the behaviour of the tested model would be
categorized as “borderline to circumvention”.
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Figure 7:
ANTICSS categorisation of tested models to ‘circumvention’ and ‘borderline to
circumvention’
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4.5.3 Final interpretation of the test results
The correct, i.e. in the end legally viable interpretation of the test results is of utmost importance
but at the same time it remains the most difficult task.
INVESTIGATION OF POSSIBLE CAUSES FOR THE DEVIATIONS OF THE TEST RESULTS
The following aspects should be investigated to better understand the reasons for the deviations
between the test results before the final judgement on the specific behaviour can be given.
• ‘Expected deviations’ due to methodological differences between alternative test methods and
harmonised standards. In this respect, it has to be noted that especially when temperatures are
adjusted, higher deviations are usually happening which cannot be attributed to circumvention.
For example, laboratory testing of refrigerating appliances is done according to the harmonised
standard EN IEC 62552:2013 under defined test conditions, where determined compartment
temperatures must be reached. If e.g. according to an alternative test procedure the
compartment temperatures to be reached are set differently, the energy consumption is
different due to laws of physics. Higher compartment temperatures require less energy
consumption to cool down the interior of a refrigerator, lower compartment temperatures
higher energy consumption. This effect is well-known, however the increase/decrease of the
energy consumption with the variation of the temperature can be linear, or not linear in the
temperature interval used for the alternative test procedure, and the deviation in measurement
results cannot be attributed to ‘circumvention’
•

The alternative test procedure might differ too much from the harmonised standard, e.g. due
to variation of more than one parameter which might have an unknown effect on the overall
measurement result. Different deviations might interfere and reinforce with each other and a
reliable interpretation becomes more difficult. In case of doubt, the alternative measurement
method should be revised, and another alternative test could be carried out by individually
varying the parameters of interest to check if under these conditions the deviations remain
significant.

INTERPRETATION AND UNDERSTANDING OF THE POTENTIAL CIRCUMVENTION BEHAVIOUR
After excluding that the deviations are due to the alternative measurement procedure itself the
final interpretation of the test results has to be decided. Assessing if the deviations of the tested
product model in the alternative test could be a consequence of ‘circumvention’ or ‘borderline to
circumvention’ was the most complicated step according to the experience of the ANTICSS project.
Different interpretations of the results within the ANTICSS project team were presented
transparently.
In ANTICSS, the following aspects were discussed thoroughly:

39
39
39

Guidelines and tools for test laboratories
to target ‘circumvention’

• Does the tested model reach more favourable results in the harmonized test, proven by the
deviations in the alternative test procedure going beyond the verification tolerances (cf. section
4.5.1)?
• For the differentiation between ‘circumvention’ or ‘borderline to circumvention’ according to the
ANTICSS definitions: Does the tested model reach the more favourable results exclusively in the
test situation, or is it possible that the suspect behaviour could also occur in real-life use, even if
only theoretically or in (extremely) rare situations? According to the experience of the ANTICSS
project, for some cases this question could have been solved with additional tests only, e.g. to
analyse if the model behaviour was due to a specific software automatically detecting and
reacting to the harmonized test conditions, but not active in real-life.
• Not considered, as not verifiable just by testing: possible intention of the manufacturer, i.e.
whether the achievement of more favourable results of the tested model could have been
deliberate or unintentional.
For the final interpretation of the results, different views and opinions of experts are advisable 21:
•
•

•

Discussion of the test results between the MSA in charge and the commissioned test laboratory
Exchange with manufacturers to better understand the potential underlying (technical) reasons
for certain test results, manufacturers’ instructions or the reaction of a specific model to the
alternative test conditions.
Exchange with further experts, e.g. other MSAs via the ADCO network, standardization experts
and/or policy representatives. In the end, also legal experts could be consulted.

RELIABILITY OF THE OBTAINED TEST RESULTS
If the final interpretation of the test results concluded that the significant deviations of the tested
product model in the alternative test could be a consequence of ‘circumvention’ or ‘borderline to
circumvention’, the reliability of the obtained test results should be taken into account.
•

Gaining more than one data point through repeated or slightly adapted new measurements:
It has to be considered that the measurement results of the harmonised and the alternative test
method each just represent one data point, i.e. as a result showing the difference between one
measurement result of the harmonised standard test and the alternative test method. In order
to make the interpretation of the measurement results more reliable, sometimes more than one
data point would be beneficial. Repeating the tests according to harmonised standards and the
alternative test method several times would generate a distribution curve of the measurement
results of a single parameter. Thus, results might be easier to interpret since a distribution curve
filters out outliers or random deviations and may also highlight the specific feature of the model

Due to the complexity of the interpretation of test results in terms of ‘circumvention’, the ANTICSS project will
propose a feasibility concept for establishing a “permanent communication/cooperation platform” to facilitate
further exchange of experiences and knowledge transfer between relevant stakeholders, cf. section 5.

21
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under investigation based on the deviations. Furthermore, for better interpretation of the
measurement results, it could also be of use to slightly adapt the alternative test method and
conduct ‘new’ alternative tests in comparison to the standard test conditions. Having more data
points under different test conditions (one data point for each alternative test condition) might
make interpretation more reliable.
•

Ensuring reproducibility and repeatability of the alternative measurement results: The
verification tolerances in EU legislation have been established in order to take into consideration
differences in reproducibility and repeatability of the measurements results following
harmonised standards. Repeatability defines the need to get the same value again when
laboratory tests are conducted by the same test laboratory a certain time later. Reproducibility
defines the need to get the same or similar results if the test of the same appliance is conducted
in another laboratory. To ensure the reproducibility and repeatability of the gained test results
and justify the significance of the deviations as basis for the final assessment with regard to
circumvention, the repeatability and reproducibility of the measurements according to the
alternative test methods would be assessed, for example via a Round Robin Test among
different laboratories. In reality, during a market surveillance action the alternative test method
is usually repeated only by the same test laboratory.

The repetition of either harmonised tests, alternative tests or adapted alternative tests is generally
leading to higher testing costs.

41
41
41

Guidelines and tools for test laboratories
to target ‘circumvention’

4.6 Follow-up activities by test laboratories
4.6.1 Recommendations for MSAs
The results of the tests according to both testing procedures, the harmonised standard and the
alternative testing procedure, are communicated to the MSA. The test lab also provides a
recommendation about the categorisation of the model according to the results obtained (no
circumvention, borderline to CV, circumvention) (see section 4.5.2).
If revisions of the applicable Ecodesign and/or Energy labelling regulations do not address the
detected issue of circumvention or jeopardy effect, the test laboratory is recommended to inform
the MSA about this situation to promote the relevant modifications.
4.6.2

Recommendations for standardization committees

If revisions of the applicable test standard do not address the detected issue of circumvention or
jeopardy effect, the test laboratory is recommended to inform the standardization committee about
this situation to promote the relevant modifications.
4.6.3

Further investigation: Sampling of new models

If the MSA considers it necessary, it could be investigated if the circumvention case can occur in
further models, either from the same manufacturer or in other models with the same characteristics
from different manufacturers. The selection of the models, specifically targeting suspicious
behaviour in terms of circumvention to be investigated will be crucial. The following exemplary
model selection procedure applied within ANTICSS was specifically targeted at finding appliances
with a high probability of having a ‘circumvention’ behaviour. The method was a combination of
models identified in previously reported cases of suspect ‘circumvention’ and ‘jeopardy effects’ and
a semi-random, risk-based selection, which relied on framework technical/characteristics-based
criteria in order to maximise the chances of identifying ‘circumvention’.
According to the ANTICSS grant agreement for each of the selected product categories three models
finally should be selected. In order to avoid unnecessary redundancy, it was necessary to ensure
that the three models were not too similar (e.g. variations of the same product model within the
same brand), or equivalent (e.g. same model sold under different brand/model names). The
selected models had to be sufficiently easy to procure, and accessible via standard delivery within
the country in which the testing facilities were based in order to reduce the risks of transport
damage and other associated risks. The models still had to be available when the purchasing tasks
started and ideally had to be still available after the termination of the project.
Models that had a higher energy efficiency class were favoured as part of the exercise, as they were
deemed to be more likely prone to ‘circumvention’ practices due to higher pressure on the
manufacturer to achieve the best possible positioning of these models.
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Description of the methodology for the selection of models within ANTICSS 22
The implementation of the specific approach, targeted or semi-random, was applied on a case-bycase basis, depending mainly on the background information and expert analysis available. As
follows, the applied overarching principles are listed:
1. A targeted selection was implemented in those cases where specific brands and/or models
had been identified as part of the ANTICSS consultation of stakeholders.
2. Alternatively, when no specific brand/model was referred to in the reported case, a ‘semirandom’ selection was applied. The main search focus was on the technical features or
peculiarities associated with the reported suspected act of ‘circumvention’ or ‘jeopardy
effect’. Test laboratories were supporting with their gained experience and know-how to
assess these technical features.
3. Lastly, if the previous approaches still did not have delimited the necessary shortlist, other
selection criteria based on expert judgement and, if necessary, full randomization were
utilised.
The sequence for the final selection of three models within ANTICSS was implemented through the
following steps, taking into account the considerations outlined above:

Figure 8:

Methodology for the selection of the models to be tested

For further information see: Deliverable D15(D4.2): Model selection procedure for alternative testing;
https://www.anti-circumvention.eu/storage/app/media/D15_ANTICSS_Model-selection_final.pdf
22
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•

•

•

•

Step #1: Using product comparison websites present and operating in several EU countries
(e.g. Idealo in the cases of Spain and Germany) for displaying products in the country where
the testing laboratory is located. These wide online product comparison websites include
readily available filters to facilitate product selection.
Step #2: Filtering for technical features or information requirements as identified by the
testing laboratories/experts as possible indication for circumvention. The experience and
expertise of test labs and other project partners in WP4 of the ANTICSS project, when
designing the alternative testing methods not only concluded on the final product categories
to be tested, but also drew key conclusions on the specificities of the products to facilitate
the model selection. In this sense, the laboratories identified – when possible - key technical
features or particular information requirements to focus on for the specific model selection
based on the ‘circumvention’ and ‘jeopardy cases’ recorded. Furthermore, models with
presence of components that increase the risk of circumvention potentialities (e.g.
electronics, smartness, sensors, presence of suspicious programs, modes, and/or settings),
and models at high energy performance claims (e.g. A+++) are favoured.
Step #3: Filtering for the availability of the product in the market, considering the date of
placing on the market (i.e. favouring products that are introduced on the market in 2019 or
2018) and availability for purchase from a retailer located in the country where the testing
laboratory is to ensure minimal transport delays and damage risks.
Step #4: Quality check. Manual validation to ensure, among others, that the shortlisted
models are not simple variations of the same model, check of mandatory
documents/information to make sure that the filters applied in steps #1 and #2 are correct,
that models are in stock, etc.

Selection of models from the shortlist (when appropriate)
In those cases where the resulting filtered selection included more than three models, a further
manual selection was conducted based on the following criteria:
At least three different brands and manufacturers (if possible);
Model prices within reasonable boundaries 23;
Expert assessment on circumvention potential (based on the product declaration, energy class,
features, comparison with other similar products, other relevant aspects).
If the resulting shortlist still comprised a large number of models the final selection of the three
models was then conducted by randomised selection.
•
•
•

23

An average of 1.500 € per unit comprising purchase costs incl. logistics as noted in ANTICSS Grant Agreement
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Framework criteria not taken into account for the model selection
The following criteria were also discussed by the ANTICSS project team to be considered for model
selection but were finally not taken into account due to the reasons described in the table below.
Table 2:

Criteria not taken into account for model selection

Criteria

Justification for exclusion from the model selection

Brands with history of fraud or
high level of non-compliance

The criterion was deemed too uncertain for the purposes of the project. It might
also be the case, that due to the identified history manufacturers of suspicious
brands already took action. The goal of ANTICSS was to focus on technical
criteria. This criterion was applied for the selection of the product categories but
not for the specific model(s).

Brands and/or models with high
It was not feasible to incorporate this kind of data in the overall selection
market share, i.e. because of their methodology because of lack of free, publicly available data on market shares.
greater potential to impact on
energy usage as compared to
models with low sales volumes
and due to the exposure to
consumers too
Brands and models at high price
segments

It was considered not being relevant to target only a specific price segment,
because prices depend on many aspects and not only efficiency. In general, high
efficiency/performance models are also in a high segment of the market,
although not necessarily the highest.

Brands and models at low price
segments

It was considered not being relevant to target only a specific price segment,
because prices depend on many aspects, not only efficiency. Moreover, the cost
of introducing a circumvention system will not be recovered via the lower
purchasing price, which limits the economic benefit from cheating specifically
through circumvention.

Brands and models at low
energy performance claims
(e.g. energy class)

Circumvention at low energy classes is unlikely, as the benefit from cheating
specifically through circumvention is limited. The current levels of minimum
Ecodesign and Energy labelling requirements are relatively easy to reach for
most products (they have been in force for several years and the market shows
a lot of products in upper efficiency classes).
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5 Examples of alternative testing procedures
developed within ANTICSS
In the following sections, those alternative test procedures that have been found useful during the
ANTICSS tests to approach and detect the specific suspect behaviour are summarized and evaluated.
The detailed procedures and results of the applied testing methods can be found in separate
ANTICSS reports 24.

5.1 Refrigerator freezers 25
In ANTICSS, different alternative test methods were developed for domestic refrigerator freezers
and tested for applicability 26 . Each of the tested models was selected based on a specific
characteristic, technical feature or instruction of the manufacturer, which could generally be utilized
to circumvent the harmonized standard or make use of loopholes in the standard.
Table 3:
Case
COLD2/4

Overview of alternative test procedures for domestic refrigerator freezers

Standard Test
Conditions

Potential circumvention/ ANTICSS alternative test
Jeopardy effect

The energy
consumption
measurement is
performed without
door openings from
defrost to defrost
cycle

Some frost-free refrigeratorfreezers are programmed
with two or more operation
modes. The ‘normal’ mode is
mostly active when door
openings are detected; ‘ECO’
mode is activated when the
door is kept closed for a
longer period which is
especially under conditions of
the EN62552:2013 standard.

Alternative test ‘Door switch’:
The energy consumption measurement was
performed with three simulated door
openings by covering the sensor with a large
metal plate to obstruct the magnetic field, if
possible. For appliances where this was not
possible, the door was opened just enough to
trigger the door switch.
Alternative test ‘Unstable input voltage’:
For the energy consumption measurement,
the appliance was plugged in to an unstable
power supply as found in households.
Alternative test ‘Unstable ambient
conditions’: unstable ambient conditions

See ANTICSS Deliverable D14 (D4.1): Alternative test methods and approaches to unmask circumvention under
EU Ecodesign and Energy labelling, 2019. https://www.anticircumvention.eu/storage/app/media/D14_ANTICSS_Alternative-test-procedures_final.pdf and test reports
available at https://www.anti-circumvention.eu/about-project/documents-and-deliverables
25 Disclaimer: Since COMMISSION REGULATION (EU) 2019/2019 and 2019/2016 came into force March 2021, the
following text is optimized for these regulations. Note that the harmonized standard for these regulations will be
EN IEC 62552-1, -2, -3 :2020.
26 Further details can be found in ANTICSS Deliverable D18 (D4.5): Test reports – Part 4: Domestic freezers and
refrigerator-freezers, 2020. https://www.anti-circumvention.eu/storage/app/media/ANTICSS_Testreports_Part4_COLD_final-public_20201031.pdf
24
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Case

Standard Test
Conditions

Potential circumvention/ ANTICSS alternative test
Jeopardy effect

were applied, preferably the average
temperature of the test period was equal to
the ambient temperature used during the
reference test
Alternative test ‘Internal temperature
fluctuations’: irregular fluctuating internal
compartment temperatures were introduced
by physically opening the door of the
appliance

COLD3

The energy
consumption
measurement was
performed without
door openings from
defrost to defrost
cycle

A display is programmed to
turn off automatically after 24
hours without door opening.
As the standard energy consumption measurement is
performed without door
openings, the display is not
activated during conformity
testing. Thus, the additional
electricity consumption of the
display is not included in the
measurement results used for
calculating the Energy
Efficiency Index which is the
basis for the Energy labelling
class.

The power consumption of the display was
measured while switching from the 24 h
automatically turn-off to ‘display activated’
after door opening. The difference of the
measured input power was accounted to the
display.

During the tests, it was concluded that, for being as cost efficient as possible, at least the door
opening test, either physical or simulated, should be performed. However, extra care should be
taken while analyzing the results, especially when physical door openings are being applied. During
physical door openings, the air exchange between the ambient and the appliance will have an
impact on the test results and this needs to be filtered out of the test results.
Over time also a new insight considering the total time for how long the performance mode is
running is identified as an important parameter to estimate the severity of any circumvention, if
present. As this mode is mostly triggered by the door opening switch, it is advised to perform two
additional tests after the door opening test, first a second “standardized” test right after the last
door opening and secondly a determination how long the duration of the new behaviour lasts after
the last door opening. With this data a more detailed impact assessment can be conducted. To
further reduce costs, conduct it only for 1 thermostat setpoint for an ambient of 16 °C and 32°C.
Note that it is completely normal that the appliance reacts on the door openings, however in case
it continues to operate differently well after the last door opening detection it can result in
borderline to circumvention since the consumer may experience this on a more continuous basis.
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Door opening test
The procedure for the door opening test is summed up below:
Perform the harmonized energy consumption test and select, of the tests performed, one
thermostat setting which will be used as reference test (Testreference_before).
Bypass the door switch with a controllable switch unit, making it possible to simulate the door
openings of the cabinet via software. Do not damage the cabinet’s insulation or internal walls, as
this will influence the test and a comparison cannot be made anymore. In case this is not possible,
perform the test with physical door openings. Preferably open the door just that it triggers the door
switch in order to minimize the impact of cold air falling out of the compartment.
•

•
•
•

•

Apply a randomly determined amount of door openings, either physically or simulated.
Delimitate the amount of door openings to 7 times per hour for a maximum period of 8
hours per day. Note that the door openings do not have to be performed consecutively,
meaning intervals are accepted. E.g.
o 0-4 hours door opening period
o 4-8 hours closed phase
o 8-12 hours door opening period
o 12-24 hours closed phase.
Perform the test at the same ambient condition and controller setting as Testreference_before for
a total test period of approx. 2 days.
Log the temperatures and input power of the appliance.
Analyze the behaviour of the appliance. Some hints for checking are given below:
o Additional component activation
o Measured temperature inside the refrigerated compartments
o Defrost heater behaviour
o Component behaviour
o Other aspects…
Continuing with measuring all parameters at the same thermostat settings and start after 3
hours of the last door opening a new “reference” measurement (Testreference_after) for a
period of 12 or 24 hours. Ensure that before starting this test the cooling system
performed at least 2 to 3 compressor cycles. Note that the stability criteria for temperature
and power of the harmonized standard should not be followed

The door opening test must be analyzed by an expert in order to determine if the additional energy
consumption is justified or not, especially when physical door openings are performed. The
comparison of the Testreference_after with the Testreference_before is more straightforward. The measured
energy consumption values can be compared and in case Testreference_after results in an energy
consumption of 10% or more, additional detailed testing is required. i.e. determination of the total
time that the performance mode is still active after the last door opening.
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5.1.1

Possibility of circumvention in new regulations (EU) 2019/2019 and
2019/2016

With COMMISSION REGULATION (EU) 2019/2019 and 2019/2016 that came into force on
01/03/2021, it will introduce the possibility for additional theoretical circumvention behaviour of
the appliances, namely:
•
•

Variable defrost controller
Ambient controlled anti-condensation heaters

Note that these test procedures are accounting the actual appliance behaviour in more detail but
to reduce testing time self-declaration of these functions is required.
Variable defrost controller
More and more appliances are advertised with a no-frost function. In practice this means that the
evaporator of the appliances is being cleaned from ice automatically by a defrost. To save energy
the time interval between these defrosts can be increased, but to maintain the temperature and/or
energy performance of the appliance, sometimes, shorter defrost intervals are required. The EN IEC
62552-1, -2, -3:2020 standard acknowledge this saving and this dynamic behaviour is part of the
energy consumption value. However, since this behaviour is self-declaring by the manufacturer it is,
in theory, possible to declare more favourable values compared to normal use or that the defrost
algorithm programmed is not meeting the requirements of the standard.
To perform a check whether the declared values are roughly in line with the appliance’s actual
behaviour the following two tests27 can be performed in the configuration of the harmonized energy
consumption test:
•

•

At an ambient of 32°C, measure the average interval of 3 subsequent defrosts while
performing door openings once per hour for a total period of 10 hours at the beginning of
the test. Compare the average interval with the declared Δtdf32 value.
At an ambient of 16°C, measure the average interval of 3 subsequent defrosts while
performing door openings once per hour for a total period of 20 hours at the beginning of
the test. Compare the average interval with the declared Δtdf16 value.

To verify that the values are not only more favourable at the standardized test conditions it is
recommended to repeat the tests mentioned above but at slightly different ambient conditions,
e.g.:

Major part of the test procedure is copied from EN IEC 62552-3 : 2020 Annex D.4.4. This clause assumes that the
variable defrost controller is non-compliant by non declaration by the manufacturer, or the declaration does not
comply with a variable defrost controller or the declared values are inconsistent with the tested values.
27

49
49
49

Guidelines and tools for test laboratories
to target ‘circumvention’

•
•

32°C ± 3K
16°C ± 3K

In case the defrost interval period deviates more than -10% for any of the tests mentioned above
compared with the declared values, more detailed testing by experts is required to determine the
additional energy consumption of the appliance.
Ambient controlled anti-condensation heaters
Appliances may sweat near the gaskets because of some harsh ambient conditions. This is caused
by cold bridges resulting that some parts of the exterior are becoming colder than the dew point of
the ambient condition. Moisture accumulates on this exterior part and provides a good environment
for mold to grow. Manufacturers can prevent this by using anti-condensation heaters or a doorloop 28. For anti-condensation heaters, manufacturers could decide to fluctuate the capacity of the
anti-condensation heater based on the ambient temperature and relative humidity to save energy.
The EN IEC 62552-1, -2, -3:2020 standard anticipates on this behaviour and incorporates it in the
determination of the energy consumption value. However, this also leaves room for circumvention.
For example, manufacturers which are not declaring an ambient controlled anti-condensation
heater, or the declared values not being in line with the actual case. Table 1 shows the ambient
conditions of which the heater capacity must be declared.
An indication for an ambient controlled anti-condensation heater could be when short input
power 29 spikes are measured, especially during the off cycle of the cooling system.
Table 4:

Declaration points for ambient controlled anti-condensation heaters

Relative Humidity
0 to 10 %
10 to 20 %
20 to 30 %
30 to 40 %
40 to 50 %
50 to 60 %
60 to 70 %
70 to 80 %
80 to 90 %
90 to 100 %

16 °C
x
x
x
x
x
x
x
x
x
x

Auxiliaries 1 (Heater [W])
22 °C
x
x
x
x
x
x
x
x
x
x

32 °C
x
x
x
x
x
x
x
x
x
x

The following procedure is valid in case an ambient controlled anti-condensation is suspected but
not declared:

28 A door-loop is part of the cooling system. When the compressor is running it will warm up the breaker frame to
evaporate the moisture accumulated on it. This effect is always measured during the energy consumption tests.
29 A differentiation must be made between power peaks of internal fans and heaters. In practice the instantaneous
input power of the heater is approx. 5W or higher and for an internal fan approx. 2W or less.
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•
•
•

•
•

•
•

Perform the harmonized energy consumption test and select, of the tests performed, one
thermostat setting which will be used as reference test (Testreference).
Place additional thermocouples on the exterior of the breaker frame as close as possible to
the gasket.
Let the appliance run in different relative humidity conditions, but at temperatures of 16°C
and 32°C. The difference of the relative humidity should be at least 30% compared to the
reference test performed.
Log the temperatures of the breaker frame and the input power signal at stable ambient
conditions.
In case that during the off cycle of the cooling system spikes in the input power are observed
in combination with increasing temperatures near the gaskets, it can be concluded that an
anti-condensation heater is being activated. Note that it is still not verified whether this
heater is of the ambient controlled type.
Compare the energy consumption measured with the tests performed during the
standardized energy consumption test.
In case the difference between this test and the reference test fluctuates more than 2% it
most likely that the anti-condensation heater is ambient controlled. Note that it is possible
that the manufacturer programs the input power of the heater at the same value for multiple
conditions of Table 4.

The following procedure is valid in case suspicious is present about the declared values:
•
•
•
•
•

Perform this test in the configuration of the harmonized energy consumption test.
If possible, measure the heater input directly.
If this is not possible, investigate if it is possible to turn the heater on and off from the control
board.
Select a random number of ambient conditions from Table 4, preferably one for each
ambient temperature.
Measure the heater input either by:
o Direct input power measurement
o Measurement of two steady state periods, the first one with and the second one
without the heater activated. The difference in average input power divided by 1.3 is
representing the heater input power for that specific ambient point.

5.1.2 Applicability and additional costs
The following table presents an overview of the additional resources, time and expertise required
to perform the tests described above.
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Table 5:

Time

Additional cost and resource overview for alternative test procedures for refrigerator
freezers
Variable defrost controllers

• 2 days per controller setting for the
door opening part

• Approx. 7 days for an
• Up to 1 day for each
ambient condition of 32°C
ambient condition
and approx. 14 days for 16°C.

• 27 hours for the second reference
measurement
• 1 to 2 days to check the performance
mode activation time
Resources

• Testing position
• Door opening installation setup or one
workshop FTE for the additional
testing time

Expertise

Ambient controller anticondensation heaters

Door opening test

• High - Cooling appliance experts
should analyse the data to filter
expected and unexpected behaviour.

• Approx. 14 days for each
non-standardized ambient
condition
• Testing position including
humidity control
• Door opening installation
setup
• Low

• Testing position
including humidity
control
• Low

• High in case additional
detailed testing is required

5.1.3 Randomized testing
The ANTICSS project will release a practical testing tool 30 for cold appliances which randomly
generates the test conditions to be applied and analyses the measured data. The tool includes parts
of the alternative tests explained in this chapter. Various measurement data needs to be entered in
the tool, which will be subsequently analysed to indicate if the alternative test exposes a suspicious
behaviour of the unit under test. The following are example results that may be generated by the
tool:
• During the door opening tests, it could generate a suspicious behaviour of the unit because
the input power during the off cycle is measured 5 Watts higher than during the harmonized
standard measurements. This could indicate that a feature or function is only available when
door openings are detected.
• Applying the variable defrost test method resulted in an average defrost interval of 18 hours,
while the average defrost interval calculated by the declared values is 35 hours. The tool will
flag this as suspicious behaviour.
The tool can provide direction where to look to save time but, it is not intended to replace the
decision taking if the unit is circumventing. Therefore, this tool can be used as a first line check by
personnel without any expertise in cold appliances.
Note that commercially available packages are also being developed to automize the testing and
analyzation process for large batch of tests, which reduces the additional required time/resources.
At the time of publication of this report, the tool was still under development but it will be released during the
ANTICSS project period.

30
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5.2 Domestic dishwashers 31
In ANTICSS, different alternative test methods were developed for domestic dishwashers and tested
for applicability 32 . Each of the tested models was selected based on a specific characteristic,
technical feature or instruction of the manufacturer, which could generally be utilized to circumvent
the harmonized standard or make use of loopholes in the standard.
Table 6:

Overview of alternative test procedures for domestic dishwashers

Standard test conditions

Potential circumvention/
Jeopardy effect

ANTICSS alternative
test

DISH1

‘Bowl support’ (delivered with the
appliance, labelled as ‘only for
laboratory tests’) is applied to load
the machine acc. to the
manufacturer’s instructions

Accessories, which are intended for
a test situation only, may lead to
more favourable results during
performance tests but not in
households

Tests acc. to the
harmonized standard
without ‘Bowl support’

DISH2

Machine is prepared acc. the
manufacturer’s ‘Hints for test
institutes’. Prescriptions can be very
detailed and extensive (prescribing a
fix procedure for preparation, incl.
programmes, sequence of
programmes, time frame, unplugging
from power supply, …)

Preparation procedure may be
used as a code for the appliance,
which leads to an adjustment of
the programme course and
consequently to more favourable
results

Tests acc. to the
harmonized standard but
the procedure for
preparation is altered;
several deviations from
the prescribed procedure
are applied.

DISH3

Machine is loaded and tested
according to the manufacturer’s
loading scheme with the indicated
number of place settings.
Accessories are removed based on
the instructions of the manufacturer.

The loading scheme is provided to
test institutes only. Machines with
high capacities, which are supplied
with a lot of accessories, cannot be
loaded with the declared number
of place settings without removing
the accessories and following the
loading scheme.

Tests acc. to the
harmonized standard but
with an adjusted loading
scheme, without removing
accessories and with a
reduced number of
(complete) place settings,
which fit into the machine.

5.2.1

Applicability and additional costs

All the tested cases were generally applicable. For tests with varying power supply conditions
(DISH2: Preparation cycles without interruption of power supply; Test cycles with interruption of
power supply), the test bench had to be modified in order to guarantee a continuous power supply
31 Disclaimer: Since COMMISSION REGULATION (EU) 2019/2017 and 2019/2022 came into force in March 2021,
the following text is optimized for these regulations. The harmonized standard for these regulations is EN
60436:2020.
32 Further details can be found in ANTICSS Deliverable D18 (D4.5): Test reports – Part 5: Domestic dishwashers,
2020. https://www.anti-circumvention.eu/storage/app/media/ANTICSS_Test-reports_Part5_DISH_finalpublic_20201031.pdf
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without interruptions, which would have led to a reset of the test machine and a different resource
consumption of the following test cycles. These varying conditions may be difficult to realize if
laboratories cannot adjust their test benches accordingly. An overview of the additional costs and
requirements is given in Table 5.
Table 7:

Additional cost and resource overview for alternative test procedures for
dishwashers
DISH 1

DISH2

DISH3

Time

No influence

Additional time may be necessary
to modify the test bench

Some extra time during the preparation for
testing, in order to find a reasonable loading
scheme and realistic capacity

Resources

No influence

Additional equipment may be
necessary to modify the test rack

No influence

Expertise

No influence

Alternative preparation procedure
should be developed or reviewed
and monitored by an expert

Alternative loading scheme should be
developed or reviewed by an expert

5.2.2

Randomized testing

Due to the fact, that jeopardy and circumvention are linked to a certain feature or instruction of an
appliance, an alternative test procedure has to be designed in a way that addresses this
feature/instruction directly. Therefore, dishwasher Models A and C of the ANTICSS investigation
were tested exclusively in the designated test scenario, i.e. Model A was tested for case DISH1 and
Model C was tested for Case DISH3 only.
For the selected models but also in general, it is not reasonable to perform several alternative
testing procedures on the same appliance and/or in a randomized way. Machines with very high
capacities and numerous accessories (Model C, DISH3) are not equipped with water tanks,
consequently they do not require a specific preparation procedure. Therefore, it is not necessary
and not reasonable to test DISH2 on Model C, and the other way round. Machines with water tank
(Model B, DISH2) do not have very high loading capacities and do not need to be tested with
alternative loading schemes (DISH3). Additionally, each test scenario has a different focus and
models were selected based on a very special feature. While DISH2 focuses on the resource
consumption, especially water consumption, in DISH1 the matter of interest is the performance of
Model A, because it is clear that a bowl support will not affect the resource consumption.
5.2.3 New test standard EN60436:2020 and new regulations (EU) 2019/2017 and
2019/2022
The new harmonized standard for domestic dishwashers is EN60436:2020. Certain aspects have
been modified, e.g. the place setting concept, which has become more consumer-relevant with
pots, plastic items, mugs, glass bowls and less porcelain items.
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With this new concept, less – but bulkier – items have to be loaded, e.g. for a 14 place setting load
162 tableware items are included acc. to EN50242:2016, while the ‘new’ load of EN60436:2020
includes 150 items for 14 place settings. Loading high and very high capacities may become easier
for manufacturers, who aim at exploiting the mathematical benefit to reach a higher EEI and
consequently a higher energy efficiency class.
Moreover, a method for handling additional water consumption caused by regeneration of the
water softener has been introduced. With this new procedure, manufacturers are incentivised to
provide information about additional resource consumptions (water, energy, duration, frequency
of regeneration). This information increases transparency and is beneficial for consumers but deals
with regeneration operations only. Water in water tanks and handling of extraordinary resource
consumption is not addressed in the European Standard, yet.
The new regulation and new label include average consumption values for a single cycle,
respectively 100 cycles for energy consumption. Previously, annual consumption values based on
280 cycles per year were declared and included low power mode consumption. Minimum
requirements and maximum consumption values have been set out, in order to reduce energy
consumption of low power modes. The previously defined usage frequency of 280 cycles per year
respectively 5.3 cycles per week is not relevant anymore. Additionally, the new test standard allows
to store soiled and dried tableware for up to 4 days, to enable a more flexible testing. This means,
testing with prolonged test intervals (e.g. 72 hours) is in line with the requirements of the standard
and the regulation, and could be applied for water tank machines.
A major point, that is triggering suspicions and leading to controversial discussions, is the need for
a certain amount of guidance by the manufacturer. This has hardly changed with the new
regulations and test standard. Testing ‘out of the box’ is not feasible, because residues from the
manufacturing process need to be removed first. The situation is the same for households, where
the user manual recommends running an intensive or other high-temperature programme on a new
machine, before cleaning dirty tableware in the dishwasher. Additionally, the rinse aid dispenser
does not dose the full amount of rinse aid during the first cycle, because the associated pipes are
empty and need to be filled initially. The new test standard describes the pre-conditioning of test
machines more in detail. At least three cycles, using a programme suitable for normally or heavily
soiled tableware, reference detergent and rinse aid, shall be run. A cold rinse programme (as
prescribed for Model B/ DISH2) would not be acceptable anymore. Even if the manufacturer’s
instructions are to be followed, the standard shall prevail in case there is a conflict.
However, the test standard has to allow for repeatability and reproducibility of performance tests,
that’s why loading schemes and additional information, e.g. regarding detergent dosage, rinse aid
setting, removal of accessories, are requested from manufacturers. This need for information may
be utilized to improve the performance and/or declaration values of a dishwasher in a way, that
cannot be realized in households, especially when information is provided to test institutes only. It
is questionable, if test laboratories should be and need to be instructed by manufacturers, to reach
the most favourable results, even though they can hardly be achieved in real-life.
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5.3 Household tumble driers
During ANTICSS project alternative test methods were developed for household tumble driers and
tested for applicability33. Each of the tested models was selected based on a specific characteristic,
technical feature or instruction of the manufacturer, which could generally be utilized to circumvent
the harmonized standard or make use of loopholes in the standard.
Table 8:
Case

DRIER1

Overview of alternative test procedures for household tumble driers

Standard Test Conditions

Potential circumvention/ Jeopardy
effect

ANTICSS alternative test

4 cycles half load + 3 cycles
full load.

Some tumble dryers have a statement in
the instructions regarding special
preparation before commencing tests
according to the harmonised standard
EN 61121. It is possible that this specific
set of requirements could trigger a
different performance profile compared
to the “normal profile”.

4 cycles half load + 3 cycles
full load)

With the special preparation
according to the
manufacturer’s instructions.

DRIER2

4 cycles half load + 3 cycles
full load.
Supply voltage of 230V ±1%.

White goods may theoretically comprise
hidden software/sensors that detect the
specific ambient testing conditions of
the standard and run specific algorithms
that result in lower resource
consumption (energy, water, etc.).

Without the special
preparation required by the
manufacturer.

2 cycles half load + 2 cycles
full load.
Supply voltage of 230V ±6%.

33 Further details can be found in ANTICSS Deliverable D18 (D4.5): Test reports – Part 7: Household tumble driers,
2020. https://www.anti-circumvention.eu/storage/app/media/ANTICSS_Test-reports_Part7_DRIERS_finalpublic_20201031.pdf
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5.3.1 Applicability and additional costs
The alternative procedures for household tumble driers are generally applicable. An overview of the
additional costs and resources for those alternative testing procedures is given in Table 9.
Table 9:

Overview of additional costs and resources for alternative testing procedures for
tumble driers.
Time
Resources
Expertise

DRIER1

The test duration is lower than in the
case of the standard test due to the
reduced number of test cycles.

No influence

No influence

DRIER2

The test duration is lower than in the
case of the standard test due to the
reduced number of test cycles.

No influence

No influence

5.3.2 Possibility of performing several alternative testing procedures in the same
appliance. Randomized testing
Case DRIER1 is linked to the fact that the instructions manual includes specific instructions for
testing labs. In this case, these instructions indicated that it was necessary running a test cycle
before starting the tests in the laboratory. It is possible that the appliance could detect this initial
cycle, so the order would be relevant and randomized tests could not be performed.
The suspicious behaviour reported about case DRIER2 was related to the specific ambient testing
conditions, the variation in the supply voltage was the one selected in ANTICSS alternative testing
procedure, but it would also be possible to modify other conditions like the ambient temperature
or humidity. Selecting which condition will be modified could be done on a random basis.
Only in the case that the model to be tested include specific instructions for testing labs, it will be
possible to perform both alternative testing procedures on it.
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5.4 Domestic ovens
During ANTICSS project alternative test methods were developed for domestic ovens and tested for
applicability 34. Each of the tested models was selected based on a specific characteristic, technical
feature or instruction of the manufacturer, which could generally be utilized to circumvent the
harmonized standard or make use of loopholes in the standard.
Table 10:

OVEN1

Overview of alternative test procedures for domestic ovens

Standard Test Conditions

Potential
circumvention/
Jeopardy

ANTICSS
test

The standard EN 60350-1 for measuring
the performance of household electric
ovens states the following for measuring
the volume:

In some ovens, the
measurement of the
volume had been done
removing the shelf guides,
because according to
some recipes included in
the user manual the
cooking compartment
must be empty. Higher
volume implies better EEI.

The volume of the oven
is measured with the
shelf guides in their
position.

The software detects the
opening of the door when
removing the brick and
changes the behaviour of
the oven, increasing the
temperature in the second
step.

The second step of the
measurement
(temperature
measurement of the
empty oven) is
considered a separate
measurement. It is
performed by starting
the test with the
appliance at ambient
temperature (23 ± 2) °C.

“Removable items specified in the user
instructions to be not essential for the
operation of the appliance in the manner
for which it is intended shall be removed
before measurement is carried out.”
The volume of the oven is measured
without the shelf guides according to the
recipes of the instruction manual

OVEN3

The test cycle consists of an energy
consumption measurement followed by a
consecutive temperature measurement of
the empty oven.
The first step of the test cycle
(measurement of the energy
consumption) is done with the oven
loaded with a brick; for the second step
(temperature measurement of the empty
oven), necessarily the door has to be
opened to remove the brick.

alternative

34 Further details can be found in ANTICSS Deliverable D18 (D4.5): Test reports – Part 8: Domestic ovens, 2020.
https://www.anti-circumvention.eu/storage/app/media/ANTICSS_Test-reports_Part8_OVENS_finalpublic_20201031.pdf
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5.4.1 Applicability and additional costs
All the alternative procedures are generally applicable. An overview of the additional costs and
resources for those alternative testing procedures is given in Table 11.
Table 11:

Additional costs and resources for alternative testing procedures for domestic
ovens
Time
Resources
Expertise

OVEN1

Similar to the standard testing

No influence

No influence

OVEN3

The test duration is higher than in the
case of the standard test.

No influence

No influence

5.4.2 Possibility of performing several alternative testing procedures in the same
appliance. Randomized testing
Due to the fact that jeopardy and circumvention are linked to a certain feature or instruction of an
appliance, an alternative test procedure has to be designed in a way that addresses this
feature/instruction directly. For example, the alternative testing procedure OVEN1 was designed
for ovens with removable racks and whose instructions manual include a recipe that requires the
oven to be empty, whereas OVEN3 was designed for ovens with ECO mode. So, only in the case that
the model to be tested has all those features, it will be possible to perform both alternative testing
procedures on it. In this case, the order when applying the different alternative testing procedures
is not relevant, and they could be performed on a random basis.
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5.5 Domestic washing machines
During ANTICSS project alternative test methods were developed for domestic washing machines
and tested for applicability 35 . Each of the tested models was selected based on a specific
characteristic, technical feature or instruction of the manufacturer, which could generally be utilized
to circumvent the harmonized standard or make use of loopholes in the standard.
Table 12:

Overview of alternative test procedures for domestic washing machines

Case

Standard Test Conditions

Potential circumvention/
Jeopardy effect

ANTICSS alternative test

WASH1.2

2 cycles half load 40ºC +
2 cycles half load 60ºC +
3 cycles full load 60ºC.

The machine can be optimised in a
way to gain more favourable
results for the energy and water
consumption specifically at the
declared full load and half load
used in standard testing, whereas
the consumption values are
comparably worse when the
machine is run at different loads

2 cycles half load 40°C +
2 cycles half load 60°C +
3 cycles full load 60°C

Rated capacity declared
by the manufacturer

WASH3

2 cycles half load 40ºC +
2 cycles half load 60ºC +
3 cycles full load 60ºC.
Supply voltage of 230V ±1%.

White goods may theoretically
comprise hidden software/sensors
that detect the specific ambient
testing conditions of the standard
and run specific algorithms that
result in lower resource
consumption (energy, water, etc.).

Full load = 6 kg
Half load = 3 kg
In case of suspicious test results,
testing at further partial loads
1 cycle half load 40ºC +
1 cycle half load 60ºC +
2 cycles full load 60ºC.
Supply voltage of 230V ±6%.

5.5.1 Applicability and additional costs
The alternative procedures for domestic washing machines are generally applicable. An overview
of the additional costs and resources for those alternative testing procedures is given in Table 13.
Table 13:

Overview of additional costs and resources for alternative testing procedures for
domestic washing machines.
Time
Resources
Expertise

WASH1.2

Similar to the standard testing.

No influence

No influence

WASH3

The test duration is lower than in the case of the standard
test due to the reduced number of test cycles.

No influence

No influence

Further details can be found in ANTICSS Deliverable D18 (D4.5): Test reports – Part 6: Domestic washing
machines, 2020. Available at https://www.anti-circumvention.eu/about-project/documents-and-deliverables
35
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5.5.2 Possibility of performing several alternative testing procedures in the same
appliance. Randomized testing
Both alternative testing procedures can be applied to any washing machine. For Case WASH1.2, the
order of testing could be important: the software of the washing machine could be able to recognise
the full and half loads as “testing loads” if they are tested subsequently and change the behaviour
of the washing machine to “testing mode”.
The suspicious behaviour reported about case WASH3 was related to the specific ambient testing
conditions, the variation in the supply voltage was the one selected in ANTICSS alternative testing
procedure, but it would also be possible to modify other conditions like the ambient temperature
or humidity. Selecting which condition will be modified could be done on a random basis.
It will be possible to perform both alternative testing procedures on the same model bearing in
mind the influence of the order that it has been explained above.

5.5.3 New test standard EN60456:2020 and new regulations (EU) 2019/2014 and
2019/2023
Certain aspects have been modified in the new regulations:
•

•
•

•

The tests are now performed with full, half and quarter of the rated capacity which is
closer to the consumer use of the washing machine, but it is still possible that the machine
was optimised for the rated capacity as it is explained in case WASH 1.2.
The ambient conditions for performing the tests have not been modified, so it is in theory
still possible to find the potential behaviour described in case WASH3.
The standard programme used for the tests has changed and all the tests shall be
performed at the same temperature. The maximum temperature inside of the laundry has
to be declared by the manufacturer and shall be measured during the tests. This solves the
issue that in most of the cases, the real temperature of the water during the washing was
lower than the one selected in the washing machine programme.
The duration of the programme is limited. This solves the issue that in case the real
temperature of the water during the washing is lower than the one selected, the
appropriate value of the washing efficiency Index is then obtained with more agitation of
the load, which previously resulted in very long cycles.

61
61
61

Guidelines and tools for test laboratories
to target ‘circumvention’

Contact:
www.anti-circumvention.eu
https://twitter.com/anticircumvent
https://www.linkedin.com/company/anticss/
Project coordinator:

Ms. Kathrin Graulich
Deputy Head of Sustainable Products and Material Flows Division
Oeko-Institut e.V.
P.O. Box 17 71 | 79017 Freiburg Germany
Email: K.Graulich@oeko.de
www.oeko.de
List of project partners:

Austria: AEA - Österreichische Energieagentur
Austria: BMDW - Bundesministerium Digitalisierung und Wirtschaftsstandort
Czech Republic: SEVEn - SEVEn, the Energy Efficiency Center, z.u.
Czech Republic: SEIA - Státní energetická inspekce
EU / Belgium: ECOS - European Environmental Citizens Organisation for Standardisation
Belgium: BHTC - Service public federal sante publique, securite de la chaine alimentaire et
environnement
Germany: OEKO – Oeko-Institut e.V., Institut für Angewandte Ökologie
Germany: UBONN - Rheinische Friedrich-Wilhelms-Universitat Bonn
Germany: GRS - Regierung von Schwaben – Gewerbeaufsichtsamt
Germany: VDE - VDE Prüf- und Zertifizierungsinstitut GmbH
Italy: ENEA- Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo economico
sostenibile
Italy: CCIAA Mi - Camera di commercio industria artigianato agricoltura
Italy: IMQ - Istituto Italiano del Marchio di Qualità S.p.A.
Netherlands: Re/gent - Re/gent B.V.
Netherlands: NVWA - Nederlandse voedsel en warenautoriteit
Portugal: ADENE - Adene-agencia para a energia
Portugal: ASAE - Autoridade seguranca alimentar e economica
Spain: FFII – LCOE - Fundacion para el fomento de la innovacion industrial
Spain: CM - Comunidad de Madrid

62
62
62

