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About ILAC 

 

ILAC is the global association for the accreditation of laboratories, inspection bodies, proficiency testing 

providers and reference material producers, with a membership consisting of Accreditation Bodies (ABs) 

and stakeholder organisations throughout the world.  

 

It is a representative organisation that is involved with: 

 the development of accreditation practices and procedures,  

 the promotion of accreditation as a trade facilitation tool,    

 supporting the provision of local and national services,  

 the assistance of developing accreditation systems,    

 the recognition of competent testing (including medical) and calibration laboratories, 

inspection bodies, proficiency testing providers and reference material producers around the 

world.  

 

ILAC actively cooperates with other relevant international organisations in pursuing these aims.  

 
ILAC facilitates trade and supports regulators by operating a worldwide mutual recognition arrangement – 

the ILAC Arrangement - among ABs.  The data and test results issued by laboratories, and inspection 

bodies, collectively known as Conformity Assessment Bodies (CABs), accredited by ILAC Accreditation 

Body members are accepted globally via this Arrangement. Thereby, technical barriers to trade, such as the 

re-testing of products each time they enter a new economy is reduced, in support of realising the free-trade 

goal of “accredited once, accepted everywhere”.  

 

In addition, accreditation reduces risk for business and its customers by assuring that accredited CABs are 

competent to carry out the work they undertake within their scope of accreditation.   

 

Further, the results from accredited facilities are used extensively by regulators for the public benefit in the 

provision of services that promote an unpolluted environment, safe food, clean water, energy, health and 

social care services. 

 

Accreditation Bodies that are members of ILAC and the CABs they accredit are required to comply with 

appropriate international standards and the applicable ILAC application documents for the consistent 

implementation of those standards. 

 

Accreditation Bodies having signed the ILAC Arrangement are subject to peer evaluation via formally 

established and recognised regional cooperation bodies using ILAC rules and procedures prior to becoming 

a signatory to the ILAC Arrangement. 

  

The ILAC website provides a range of information on topics covering accreditation, conformity 

assessment, trade facilitation, as well as the contact details of members. Further information to illustrate the 

value of accredited conformity assessment to regulators and the public sector through case studies and 

independent research can also be found at www.publicsectorassurance.org. 

 

For more information, please contact:  

The ILAC Secretariat 
PO Box 7507 

Silverwater  NSW  2128 

Australia 

Phone: +61 2 9736 8374 

Email: ilac@nata.com.au 

Website: www.ilac.org  

 
@ILAC_Official 

 
https://www.youtube.com/user/IAFandILAC 

  

© Copyright ILAC 2020 

 

ILAC encourages the authorised reproduction of its publications, or parts thereof, by organisations wishing 

to use such material for areas related to education, standardisation, accreditation, or other purposes relevant 

to ILAC’s area of expertise or endeavour. The document in which the reproduced material appears must 

contain a statement acknowledging ILAC’s contribution to the document. 

http://www.publicsectorassurance.org/
mailto:ilac@nata.com.au
http://www.ilac.org/
https://twitter.com/ILAC_Official
https://www.youtube.com/user/IAFandILAC
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PREAMBLE 19 

 20 

In 2000 ILAC issued ILAC G17 Introducing the Concept of Uncertainty of Measurement in Testing 21 

in Association with the Application of the Standard ISO/IEC 17025 and the task for that document 22 

was guiding in implementation of the uncertainty concept in testing as required in ISO/IEC 17025 23 

first issued 1999. 24 

 25 

ISO/IEC 17025 specifies detailed requirements concerning the evaluation of uncertainty of 26 

measurement and how it should be stated in the test reports. At that time the test result and the 27 

uncertainty were seen as two partly independent quantities. Over the years this has changed and in the 28 

“International Vocabulary of Metrology – Basic and General Concepts and Associated Terms” [3], 29 

VIM 3, a measurement result is made up of a measured quantity value and the uncertainty of the 30 

measurement.  31 

 32 

Evaluation of uncertainty has further been a topic dealt seriously with in several sectors of testing and 33 

a huge number of guidelines have been developed during the last twenty years. Still uncertainty of 34 

measurement is debated intensely in many fields of testing as well as in governmental institutions 35 

around the world and evaluation of uncertainty has still not matured equally well in all areas of 36 

testing. This fact has been essential for the development of this ILAC document. The aim of this 37 

document is to provide guidance and related references for the evaluation of measurement uncertainty 38 

in testing, as well as to encourage the customary reporting of measurement uncertainty in order to 39 

fulfil expectations of relevant clauses from ISO/IEC 17025:2017.  The document also aims to assist 40 

laboratories in understanding the common approach taken by accreditation bodies when performing 41 

assessments against these requirements..  42 

 43 

 44 

PURPOSE 45 
 46 

This document addresses the evaluation of measurement uncertainty and its reporting in test reports 47 

for all areas of testing covered by the ILAC Arrangement in Testing. 48 

  49 

 50 

AUTHORSHIP 51 
 52 

This procedure was prepared by the ILAC Accreditation Issues Committee (AIC) and endorsed by the 53 

ILAC membership in 201X. 54 

55 
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PROCEDURE 56 
 57 

1. Introduction 58 
  59 

Knowledge of the measurement uncertainty of test results is fundamentally important for laboratories, 60 

their customers and all parties using and interpreting these results. 61 

 62 

Whenever measurements are repeated and compared, measurement uncertainty is a prerequisite for 63 

making any qualified statement on whether those measurements represent compliance or if they 64 

actually represent a deviation and shall be considered different. This is the case when more 65 

laboratories have measured the same parameter of a test item (sample) or when a laboratory regularly 66 

measures a parameter which is being monitored. 67 

 68 

Specific advice on the evaluation of uncertainty can be found in the “Guide to the Expression of 69 

Uncertainty in Measurement” (GUM), first published in 1993 in the name of BIPM, IEC, IFCC, ISO, 70 

IUPAC, IUPAP and OIML [3]. The GUM establishes general rules for evaluating and expressing 71 

uncertainty in measurement that can be followed in most fields of physical measurements. For 72 

chemical quantities EURACHEM/CITAC has published a guide, Quantifying Uncertainty in 73 

Analytical Measurement [1], which is a more relevant reference in Chemistry.  74 

 75 

Although the GUM and the EURACHEM/CITAC document describes an unambiguous and 76 

harmonised way of evaluating the uncertainty of measurement, it has proved necessary to produce 77 

sector specific guidance taking due care to the nature of the specific sector. For this reason, many 78 

laboratory organizations, accreditation bodies (AB) and regional co-operations, have published 79 

guidance on evaluation of uncertainty in testing. Some examples of guidance documents are listed in 80 

Section 7 of this document.  81 

 82 

2. Scope 83 

 84 
This document is applicable to testing laboratories that perform testing covered by the ILAC MRA 85 

and provides guidance regarding the requirements for the evaluation of measurement uncertainty of 86 

test results and the reporting of measurement uncertainty in test reports. This document is relevant in 87 

some parts of medical examination as well as other kinds of conformity assessment where testing is 88 

performed. Some guidance notes are also provided in this document for AB to assess reporting of 89 

measurement uncertainty. 90 

 91 

Testing laboratories performing their own calibrations shall further comply with ILAC P14 for 92 

evaluation of measurement uncertainty in their calibrations. 93 

 94 

3. Terms and Definitions 95 

 96 
For the purpose of this document, relevant terms and definitions given in the “International 97 

Vocabulary of Metrology – Basic and General Concepts and Associated Terms” (VIM) [4] and other 98 

references are included below. 99 

 100 

3.1 Measurement result (VIM 2.9) 101 

Set of quantity values being attributed to a measurand together with any other available relevant 102 

information   103 

NOTE 2 A measurement result is generally expressed as a single measured quantity value and a 104 

measurement uncertainty. If the measurement uncertainty is considered to be negligible for some 105 

purpose, the measurement result may be expressed as a single measured quantity value. In many 106 

fields, this is the common way of expressing a measurement result. 107 
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 108 

3.2  Measurement uncertainty (VIM 2.26) 109 

Non-negative parameter characterizing the dispersion of the quantity values being attributed to a 110 

measurand, based on the information used  111 

 112 

3.3 Expanded measurement uncertainty (VIM 2.35) 113 

Product of a combined standard measurement uncertainty and a factor larger than the number one 114 

 115 

3.4 Coverage interval (VIM 2.36) 116 

Interval containing the set of true quantity values of a measurand with a stated probability, based on 117 

the information available 118 

 119 

3.5 Coverage probability (VIM 2.37) 120 

Probability that the set of true quantity values of a measurand is contained within a specified cover-121 

age interval 122 

 123 

3.6 Coverage factor (VIM 2.38) 124 

Number larger than one by which a combined standard measurement uncertainty is multiplied to 125 

obtain an expanded measurement uncertainty 126 

 127 

3.7 Decision rule (ISO/IEC 17025:2017 3.7) 128 

Rule that describes how measurement uncertainty is accounted for when stating conformity with a 129 

specified requirement 130 

 131 

3.8 Testing laboratory 132 

Laboratory that performs testing according to ISO/IEC 17025 and, if applicable, medical testing in 133 

accordance with ISO 15189. 134 

 135 

 136 

4. Guidance on evaluation of Measurement Uncertainty in Testing 137 
 138 
While some laboratories may use the Guide to Uncertainty in Measurement (GUM), ISO/IEC Guide 98-3 [3], or 139 
equivalent documents such as EA 4/02 [6] and UKAS M3003 [17], it is recognized that there is a large 140 
spectrum of application documents for evaluation of uncertainty in testing [1-2, 5-16] that are particular to an 141 
area of testing on an international or national level. For example EURACHEM/CITAC, Nordtest, have some 142 
documents about measurement uncertainty. Other areas such as microbiology have documents about 143 
measurement uncertainty. 144 
 145 

In some areas of testing estimates for uncertainty cannot be expressed as an expanded uncertainty for 146 

the test result and other means for evaluation of measurement uncertainty may be more relevant such 147 

as e.g. a probability for false positive or false negative test results. 148 

 149 

Uncertainty on quantitative measurements that affect the test result shall be evaluated even when the 150 

test result is qualitative (pass/fail). This could be e.g. determination of influenza or dengue by PCR 151 

where absorbance is measured and a pass/fail result is reported. 152 

 153 

 154 

5. Guidance on the reporting of Measurement Uncertainty in Testing  155 
 156 

Evaluation of measurement uncertainty has developed hugely over the last twenty years and is now 157 

well implemented across the world and in most areas of testing. 158 

 159 
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In order to ensure a harmonized level of reporting, these guidelines will focus on providing examples 160 

and suggestions for the clauses in ISO/IEC 17025:2017 related to reporting of measurement 161 

uncertainty 162 

 163 

ISO/IEC 17025:2017 requires laboratories to: 164 

 165 

7.8.3.1 In addition to the requirements listed in 7.8.2, test reports shall, where necessary for the 166 

interpretation of the test results, include the following: 167 

… 168 

c) where applicable, the measurement uncertainty presented in the same unit as that of the 169 

measurand or in a term relative to the measurand (e.g. percent) when: 170 

- it is relevant to the validity or application of the test results; 171 

- a customer's instruction so requires, or 172 

- the measurement uncertainty affects conformity to a specification limit. 173 

 174 

The wording has not changed from the previous version of ISO/IEC 17025:2005. The foundational 175 

expectations from the previous ISO/IEC 17025, section 5.10.3.1.c, still exist. Therefore these 176 

guidelines will clarify that it is a strict requirement that testing laboratories “shall, where necessary 177 

for the interpretation of the test results” report measurement uncertainty. Laboratories are encouraged 178 

to evaluate carefully the situations where reporting measurement uncertainty can help the 179 

interpretation of test results, in order to conform to 7.8.3.1 c). To this aim, the following examples are 180 

provided: 181 

 182 

In the following examples, it will normally be necessary to report measurement uncertainty in order 183 

to comply with 7.8.3.1 c), if the laboratory is not responsible for reporting statement of conformity: 184 

 185 

- Environmental tests conducted regularly and where conformity to a specification limit is 186 

made. Such cases may be mandated by legislation or be voluntary. In order for customers to 187 

assess if the content of an analyte are subject to change in concentration and infer a risk for 188 

not complying with regulation, measurement uncertainty needs to be known in order to make 189 

a qualified decision on changes to the customers facility e.g. water plant or waste water 190 

treatment plant. 191 

 192 

- Product tests where a product is tested for conformity to a specification. In such cases the test 193 

result may be quantitative as well as pass/no pass. In both cases the reporting of measurement 194 

uncertainty can require that critical influence factors should be reported. That could be in the 195 

case e.g. applied force or pressure to a test item no matter if the test is destructive or not. 196 

Especially if the customer is the producer of the product the reporting of measurement 197 

uncertainty is vital for the customer to ensure that the risk for product failure is minimized 198 

through proper assessment of the risk that may attribute to closeness of the item to fail the 199 

test. 200 

 201 

Customary reporting of measurement uncertainty in testing has several advantages: 202 

 203 

 Only by taking measurement uncertainty into account a deviation between two test results can 204 

objectively be judged to be compliant or non-compliant.  205 

 206 

 The need for repetitive and redundant tests is reduced when reported measurement 207 

uncertainties at a first instance are taken into account. 208 

 209 
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 Reported measurement uncertainties provide direct information of the performance of a test 210 

method both in a laboratory and across laboratories and allows for development and 211 

improvement of standardized methods. 212 

 213 

 Laboratories will not on a case by case basis be asked by its customers for additional 214 

information of measurement uncertainties and will not have to settle when the measurement 215 

uncertainty is necessary for interpretation of test results and when it is not. 216 

 217 

 Customary reporting consolidates measurement uncertainty evaluation. 218 

 219 

When customary reporting is not made, AB should investigate how the laboratory ensures conformity 220 

with ISO/IEC 17025:2017 clause 7.8.3.1 c) and where/how the border lines between reporting and 221 

non-reporting of measurement uncertainty are established. Such border lines may be connected to a 222 

decision rule and eventually be based on coverage intervals that is a whole multiple of standard 223 

uncertainties depending on what coverage interval and coverage probability that is relevant. Refer 224 

ILAC G8. 225 

 226 

The following issues should be taken into account by ABs: 227 

 228 

 An AB should encourage stakeholders and regulators to the proper use of measurement 229 

uncertainty, preferably by setting proper decision rules. 230 

 231 

 An AB may require its laboratories to include a disclaimer that whenever a component of 232 

uncertainty cannot reasonably be evaluated then this shall be clarified in the test report.  233 

 234 

 In cases where the contribution to uncertainty from sampling cannot be evaluated the 235 

disclaimer included may be: “The uncertainty of sampling is not included in the expanded 236 

uncertainty”. 237 

 238 

 When the uncertainty of measurement is reported in the test report, it should normally be the 239 

expanded uncertainty based on the coverage probability of approximately 95% and its 240 

coverage factor k=2. To this an explanatory note shall be added, which may have the 241 

following content: “The reported expanded uncertainty of measurement is stated as the 242 

standard uncertainty of measurement multiplied by the coverage factor k = [value used] such 243 

that the coverage probability corresponds to approximately 95 %.”. Having said that, other 244 

coverage probabilities may be used to suit particular circumstance. 245 

 246 

 When reporting the test result and its uncertainty of measurement, the use of excessive 247 

numbers of digits should be avoided. It usually suffices to have at most two significant digits 248 

as is required for calibration in ILAC P14.  249 

 250 

 251 

6.  References 252 

 253 
[1] EURACHEM / CITAC Guide CG 4, Quantifying Uncertainty in Analytical 254 

Measurement, Third Edition (Available from www.eurachem.org) 255 

 256 

 [2] ISO 80000-1:2009, Quantities and units - Part 1: General 257 

 258 
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data –  Guide to the expression of uncertainty in measurement. (Available from 260 

www.BIPM.org) 261 

 Note: this document is also available as ISO/IEC Guide 98-3:2008 262 

 263 

[4] JCGM 200:2008 International vocabulary of metrology – Basic and general concepts 264 

and associated terms (VIM) (Available from www.BIPM.org) 265 

 Note: this document is also available as ISO/IEC Guide 99:2007 266 

 267 

[5] ISO/IEC 17025:2017, General requirements for the competence of testing and 268 

calibration laboratories.  269 

 270 

[6] EA-4/02:1999, Expressions of the Uncertainty of Measurements in Calibration 271 

(including supplement 1 to EA-4/02) (previously EAL- R2) 272 

 273 

[7] VAM Project 3.2.1 Development and Harmonisation of Measurement Uncertainty 274 

Principles, Part (d): Protocol for uncertainty evaluation from validation data, V. J. 275 

Barwick and S. L. R. Ellison (2000), LGC  276 

 277 

[8] ISO 21748:2017, Guidance for the use of repeatability, reproducibility and trueness 278 

estimates in measurement uncertainty estimation  279 

 280 

[9] Nordtest Technical Report 537 (2012) Handbook for Calculation of Measurement 281 

Uncertainty in Environmental Laboratories  282 

 283 

[10] JCGM 106:2012 Evaluation of measurement data – The role of measurement 284 

uncertainty in conformity assessment (Available from www.BIPM.org) 285 

 Note: this document is also available as ISO/IEC Guide 98-4:2012 286 

 287 

[11] IEC GUIDE 115:2007, Application of uncertainty of measurement to conformity 288 

assessment activities in the electrotechnical sector 289 

 290 

[12] ILAC G-8:09/2019 Guidelines on Decision Rules and Statements of Conformity 291 

 292 

[13] ILAC P-14:01/2013 ILAC Policy for Uncertainty in Calibration 293 

 294 

[14] ISO 15189:2012 Medical Laboratories – Requirements for Quality and Competence 295 

 296 

 297 

For sampling measurement uncertainty, the following two references are useful:  298 

 299 

[15] EURACHEM/CITAC Guide (2007) Measurement uncertainty arising from sampling: 300 

A guide to methods and approaches  301 

 302 

[16] Nordtest Technical Report 604 (2007) Uncertainty from sampling - A Nordtest 303 

Handbook for Sampling Planners on Sampling Quality Assurance and Uncertainty 304 

Estimation 305 

 306 

 307 

7. Example of guidance documents 308 

 309 
[17] UKAS M3003, edition 3: November 2012, available from www.ukas.com 310 

http://www.bipm.org/
http://www.bipm.org/
http://www.ukas.com/
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 311 

[18] DAkkS-DKD-3 Angabe der Messunsicherheit bei Kalibrierungen 312 

 313 

[19] COFRAC document LAB REF 02, paragraph 9.2 314 

 315 

[20] ENAC CEA-ENAC-LC/02 Expresión de la incertidumbre de medida en las 316 

calibraciones  31-01992/Amd1:2005 317 
318 



 

ILAC Guidelines for Uncertainty in Testing 

 

 

Page 11 of 11 

APPENDIX A 319 
Revision Table – The table provides a summary of the key changes to this document from the 320 
previous version. 321 
 322 
Not needed here – total rewrite of document. 323 


