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Ecodesign Coordination Group – Task Force 2 “Tolerances and uncertainties” 

Recommendations for establishing verification tolerance 

considering measurement uncertainty 

 

1 Introduction 

This document has been prepared by the Eco-CG/TF2 which is responsible, amongst other tasks, for 

“developing guidelines on how to define reasonable tolerances related to the measurement 

uncertainties and to clarify the verification procedure for official conformity assessment regarding the 

use of measurement standards and laboratories1.’’ The document describes how measurement 

uncertainty arises, how it is estimated, how it impacts on the verification procedure for market 

surveillance purposes of the Ecodesign and Energy Labelling legislation and how it can be used to 

determine verification tolerances. 

The purpose and level of verification tolerances are specified by Ecodesign and Energy Labelling 

regulations (EU) 2016/2282 and (EU) 2017/254 respectively2. 

 

2 Measurement uncertainty and verification tolerance 

2.1 What is measurement uncertainty and where does it come from?3 

Whenever anything is measured, there are always uncontrollable factors that affect the observed 

result.  

Due to these uncontrollable factors, when a measurement on the same test sample is repeated a 

number of times, by the same operator, at the same laboratory, using the same test method and the 

same equipment, different results are generally obtained. It is not possible to tell which of these 

results, if any, is the true value. This variation is referred to as repeatability. 

Similarly, if the same measurement is repeated on the same test sample in different laboratories by 

different operators using the same test method and identical equipment there are likely to be a number 

of uncontrollable factors and the range of results obtained can be larger than if all the measurements 

were made in one laboratory. This variation is referred to as reproducibility. 

Due to repeatability and reproducibility factors, it is not possible to determine the true value of a 

measured parameter. However, it is possible to calculate an interval of values within which the true 

value lies with a high degree of confidence. This interval is given by the best estimate of the parameter 

plus/minus the “expanded uncertainty”. The best estimate and the expanded uncertainty can be 

determined from an exercise in which an appliance is tested by a number of qualified test laboratories 

all using the same test method. Such an exercise is commonly referred to as a Round Robin Test 

(RRT). The best estimate is typically taken as the average (arithmetic mean) of the RRT results. The 

expanded uncertainty is taken as the product of (a) a coverage factor (usually equal to 2) that yields 

an interval of values within which the true value lies with a level of confidence of approximately 95 %, 

and (b) the standard deviation of the results divided by the square root of the number of results.  

  
                                                             
1 Task Force 2 – Tolerances and uncertainties « Scope and Tasks » (see ECO-CG TF2_022). 
2 ED: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R2282&from=EN  
   EL: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0254&from=EN  
3 See also “GUIDE TO ASSESS MEASUREMENT UNCERTAINTIES FOR PRODUCTS UNDER ECODESIGN”, 
CEN/CENELEC ECO-CG N 169o201610 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R2282&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0254&from=EN
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Details of how RRTs are organised and analysed can be found in the Cenelec Technical Report How 

to conduct Round Robin Tests4.   

The above approach to evaluating standard deviation and expanded uncertainty applies to 

measurements for which random errors of measurement strongly dominate.  Attention has to be paid 

to the additional effect of systematic measurement errors that are not negligible5. 

2.2 How does this affect Ecodesign and Energy Labelling? 

Ecodesign and Energy Labelling regulations require manufacturers to have technical documentation 

showing how they comply with legal provisions. To support this information manufacturers will perform 

measurements (in their own laboratories or at external laboratories) that are also subject to the 

uncontrollable factors described in 2.1. The Market Surveillance Authorities are mandated to verify the 

compliance of these products to the legislation. When MSAs carry out independent measurements on 

product samples from the market those results are also subject to the uncontrollable factors described 

in 2.1. Consequently, the measurement uncertainties associated with results coming from 

manufacturers and market surveillance authorities will contribute to possible differences in the 

measurement result. The impact of these differences is illustrated by the example given in 2.3. 

2.3 The influence of uncontrollable factors on verification. 

Consider an appliance that is required to meet an Ecodesign minimum value of 8,0 (meaning that any 

value greater than or equal to 8,0 is considered compliant). The manufacturer has tested the appliance 

and measured 8,1 and concluded that it meets the requirement. However, the uncontrollable factors 

that affect this measurement due to repeatability and reproducibility mean that the true value could lie 

anywhere between e.g. 7,8 and 8,4 with approximately 95 % confidence. 

If, for example the measurement made by the MSA seeking to verify the compliance of the product 

(typically by testing another sample) yields a result of 7,9, that value alone indicates that the appliance 

fails the requirement. This failure does not necessarily imply non-compliance of the appliance; it could 

simply be due to the uncontrollable factors affecting the measurement. Nevertheless, the manufacturer 

could potentially be prosecuted for failing to meet the Ecodesign requirements on the basis of the 

verification results. 

To minimise the above risk, the manufacturer may test a number of samples to obtain a better 

indication that the product meets the requirement. Similarly, the verification procedure usually consists 

of two steps, where after a failure to comply with the regulation of a first tested sample, additional 

(typically three) samples are tested and the average of these additional measured values must fulfil 

the requirement.  

The solution to account for uncontrollable factors in the measurement methodology is to apply 

tolerances to the verification measurements. In other words, it is accepted that there will be variation in 

test results and an appropriate margin on the verification test is allowed.  

                                                             

4 CLC-TR50619:2014 – Guidance on how to conduct Round Robin Tests 

5 See ISO/IEC Guide 98-3:2008, Uncertainty of measurement -- Part 3: Evaluation of measurement data - Guide 

to the expression of uncertainty in measurement (GUM:2008) (called in short “GUM”). 
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2.4 How can an appropriate verification tolerance be determined? 

The establishment of a verification tolerance is a political decision. However, it is useful to base an 

appropriate numerical value of a verification tolerance on an agreed level of expanded uncertainty.  

Expanded uncertainty defines the confidence interval (at 95 % confidence level), of the minimum and 

maximum value where the average measured result may be found when the measurement is re-done 

at any other laboratory following reproducibility conditions. 

At the point of agreeing a new Ecodesign and Energy Labelling regulation it is possible that the 

expanded uncertainty of a new measurement procedure is not known, since standardisation requests 

for developing the appropriate measurement standards are often issued afterwards. In most cases, it 

will be necessary to perform a RRT, after the agreement to a final text of the measurement standard, 

for evaluating the expanded uncertainty, which will naturally take time (and money). Unless this 

evaluation is carried out, the expanded measurement uncertainty will not be known. Setting a 

verification tolerance before the RRT has been carried out can only be based on expert opinion and 

assumptions. As soon as an expanded uncertainty is determined, respective regulatory action should 

incorporate this new finding into the verification tolerance. 

Setting an excessively large verification tolerance would wrongly allow room for manufacturers to 

claim better performance than their products were capable of achieving, and market pressure could 

drive all other manufacturers to follow suit. If too small a verification tolerance were set then either 

manufacturers would need to set for themselves a lower declared limit than that given in the regulation 

(to take into account the now known expanded uncertainty). In both cases, information given on 

energy labels could be misleading, fair competition between manufacturers could be undermined and 

– if the verification tolerance is set too high – the Ecodesign regulations might not deliver benefits such 

as the energy savings they were intended to achieve. However, setting the verification tolerance equal 

to an expanded uncertainty, is a compromise between the interest of the consumer and the policy of a 

realistic declaration of values and the risk of manufacturers to be falsely challenged of a non-

complying declaration6. 

It should be noted that a verification tolerance should seek to address the expanded uncertainty, as 

described in section 2.1., which includes the uncertainty of the measurement method itself; it should 

not be used to account for manufacturing (production) variations, as these are only under the control 

of the manufacturer. Therefore, it is to the responsibility of the manufacturer to ensure compliance with 

the regulation, taking into account manufacturing variations. Additionally, it should be noted that, at the 

second stage of the Ecodesign verification procedure when three samples are tested and the average 

of the measured results is assessed, the expanded uncertainty would be lower than for when testing 

just one sample. 

3. Conclusion 

Setting the verification tolerance, when measuring a single sample as equal to the expanded 

uncertainty, is a compromise which takes into account uncertainty of measurement in accordance with 

a confidence level of approximately 95 % whilst restricting the possibility of making misleading 

declarations.  

This approach ensures that: 

 The setting of verification tolerances would be based on a scientific basis 

 Verification would be determined with a higher level of confidence. 

                                                             
6 See also ISOIEC GUIDE 98-4: 2012, Uncertainty of measurement - Part 4: Role of measurement uncertainty 
in conformity assessment 


