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Why is Metrological Traceability Important? 

• Metrological traceability is important because it gives you confidence and assurance that your 
measurement results are ‘right’  -  that is they agree with national standards within the 
statement of uncertainty in measurement. 

• The results you report to your customers can be used to provide calibrations, perform tests, 
manufacture products, drive innovation, or make decisions which could affect health, safety, 
and even court proceedings.  

It is important!!! 

The work that you perform in the 
laboratory can significantly impact 
society.  

If you provide unreliable results to a 
manufacture that makes or services aircraft, you 
could be putting other people’s lives at risk. 
Would you put your family on that plane? 

Another customer of yours could be using equipment 
to make medical decisions that affect someone’s 
health. What is the patient was your spouse or child? 

Maybe your results will be used in court as evidence 
which can affect the outcome of a case. Would you 
be confident if you were on trial for murder? 
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What is Metrological Traceability? 

“Traceability” - the property of a measurement 
result whereby the result can be related to a 
reference through a documented unbroken chain 
of calibrations, each contributing to the 
measurement uncertainty 

From the International Vocabulary of Basic 
and General Terms in Metrology; VIM, 3rd 
edition, JCGM 200:2012  

 

 

The objectives of metrology are achieved through providing the framework for 
traceable measurements. 

 

 

Note: traceability is the property of the result of a measurement, not of an 
instrument or calibration report or laboratory  

Unit  
Definition 

 SI 

Primary 
standard 

Secondary  
standard 

Working 
 standard 

Instruments 
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Metrological Traceability  

For this definition, a 'reference' can be a 
definition of a measurement unit through 
its practical realization or a measurement 
standard, or a reference material or 
measurement procedure 
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What is Metrological Traceability? 

 
The abbreviated term "traceability" is sometimes used to mean 
'metrological traceability' as well as other concepts, such as 'sample 
traceability' or 'document traceability' or 'instrument traceability' or 
'material traceability‘ or ‘origin of goods’… 

Therefore, the full term of "metrological traceability" is 
preferred if there is any risk of confusion. 
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A metrological traceability chain 
 for measurements of length 

Slide courtesy  
Dr S Davidson, NPL, UK 

Metrological traceability requires an 
established calibration hierarchy. 

Calibration should be documented  - 
including information on metrological 
traceability. 
 
Reports can be issued as hard copies 
or by electronic means, provided that 
the requirements of this document 
are met. 
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Metrological traceability routes - ISO/IEC FDIS 17025:2017 

Metrological traceability to the International System of Units (SI) through: 

a) calibration provided by a competent laboratory 

b) certified values of certified reference materials provided by a competent producer with 
stated metrological traceability to the SI 

c) direct realization of the SI units (ensured by comparison, directly or indirectly, with 
national or international standards) 

NOTE 1 Laboratories fulfilling the requirements of ISO/IEC 17025:2017 are considered to 
be competent 

NOTE 2 Reference material producers fulfilling the requirements of ISO 17034 are 
considered to be competent. 

NOTE 3 Details of practical realization of the definitions of some 
important units are given in the SI brochure. 
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Metrological traceability routes - ISO/IEC FDIS 17025:2017 

When metrological traceability to the SI units is not technically possible, the 
laboratory shall demonstrate metrological traceability to an appropriate 
reference, e.g. 

a) certified values of certified reference materials provided by a competent producer 

b) results of reference measurement procedures, specified methods or consensus 
standards that are clearly described and accepted as providing measurement 
results fit for their intended use and ensured by suitable comparison. 
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CIPM MRA specific requirements on metrological traceability 

The NMI or DI must make available a full assessment of the uncertainty budget 
and the traceability route for its measurement activity when submitting CMCs for 
intra- and inter-Regional review. 

In order for a primary realization or 
representation of the unit of measurement 
to be considered valid, it requires the 
approval of the relevant Consultative 
Committee. 

CIPM MRA-D-04 

https://www.bipm.org/utils/common/documents/CIPM-MRA/CIPM-MRA-D-04.pdf
https://www.bipm.org/utils/common/documents/CIPM-MRA/CIPM-MRA-D-04.pdf
https://www.bipm.org/utils/common/documents/CIPM-MRA/CIPM-MRA-D-04.pdf
https://www.bipm.org/utils/common/documents/CIPM-MRA/CIPM-MRA-D-04.pdf
https://www.bipm.org/utils/common/documents/CIPM-MRA/CIPM-MRA-D-04.pdf
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Traceability exceptions… 

Any such exceptions, once approved by the CIPM, will 
be available in the CIPM MRA documents part of the 
BIPM website.  

• In exceptional cases, where neither of these two 
routes can be strictly applied, alternative paths for 
establishing the traceability to recognized standards 
may be proposed to the CIPM through the 
corresponding Consultative Committee. 
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Primary realization 

Primary realization 

Real example of practical realization  
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Primary realization 

Base units 

Derived units 

Prefixes 

Appendix 2. Practical realization of the definitions of some important units  

Appendix 2 is published in electronic 
form only and available on the BIPM 
website: 
https://www.bipm.org/en/publications/mises-en-pratique/ 

https://www.bipm.org/en/publications/mises-en-pratique/
https://www.bipm.org/en/publications/mises-en-pratique/
https://www.bipm.org/en/publications/mises-en-pratique/
https://www.bipm.org/en/publications/mises-en-pratique/
https://www.bipm.org/en/publications/mises-en-pratique/
https://www.bipm.org/en/publications/mises-en-pratique/
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When it is technically not possible… 

The general requirements for the competence of calibration laboratories are laid down in ISO/IEC 17025 for testing and calibration 
laboratories. ISO 15195:2003 refers to the specific aspects of calibration laboratories in the field of laboratory medicine where 
such "calibration laboratories" are usually denoted as "reference measurement laboratories” 



15 www.bipm.org 

When it is technically not possible… 

The general requirements for the competence of calibration laboratories are laid down in ISO/IEC 17025 for testing and calibration 
laboratories. ISO 15195:2003 refers to the specific aspects of calibration laboratories in the field of laboratory medicine where 
such "calibration laboratories" are usually denoted as "reference measurement laboratories” 
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Joint BIPM, OIML, ILAC  and ISO declaration on measurement traceability 

The BIPM, OIML, ILAC, and ISO endorse the following recommendations:  

in order to be able to rely on their international acceptability, calibrations should be performed  

• in National Metrology Institutes who should normally be signatories to the CIPM MRA 
and have CMCs published in the relevant areas of the KCDB or  

• in laboratories accredited by accreditation bodies which are signatories to the ILAC 
Arrangement;  

measurement uncertainty should follow the principles established in the GUM;  

the results of the measurements made in accredited laboratories should be traceable to the SI;  

NMIs providing traceability for accredited laboratories should normally be signatories to the CIPM 
MRA and have CMCs published in the relevant areas of the KCDB;  

within the OIML’s MAA, accreditation should be provided by bodies which are signatories to the ILAC 
Arrangement and the above policies on traceability to the SI should be followed;  

The above principles should be used whenever there is a need to demonstrate metrological 
traceability for international acceptability. 

(http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf) 

http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
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Joint BIPM, OIML, ILAC  and ISO declaration on measurement traceability 

(http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf) 

Use of this Declaration  

These principles underpin a world measurement system which provides a robust, 

internationally accepted framework within which users can have confidence in the 

validity and acceptability of measurements results. BIPM, OIML, ILAC and ISO 

strongly urge legislators and regulators to refer to the Arrangements described 

earlier in this Declaration and also to accept measurement results made within this 

system, thereby helping avoid technical barriers to trade. We also invite interested 

parties to endorse these principles and to make use of them in their own work. 

BIPM, OIML, ILAC and ISO meet annually at senior level in a ‘Quadripartite’ informal discussion on issues of common interest 

http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
http://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2011.pdf
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Metrological traceability of the 
national standard 

Metrological traceability of 
supporting measuring 

instruments that contribute to 
the measurement uncertainty  

Technical evidence Quality assurance 

• via a primary realization or 
 

• via another NMI or DI having 
relevant CMCs with appropriate 
uncertainty published in the 
KCDB,  
 

• or through calibration and 
measurement services offered 
by the BIPM  

 

• via NMI or DI having 
relevant CMCs with 
appropriate uncertainty 
published in the KCDB 
 

• or via laboratory accredited 
by accreditation body 
participating in the ILAC 
MRA 

Example A: calibration of 
instrumentation related to the  
conditions under which the 
calibrations were made. 
Example B: dimensions of the 
piston/cylinder for deadweight 
tester 

CMC declarations must be 
backed by evidence. 
Acceptable evidence as per 
CIPM MRA D-04 
 
Key and supplementary 
comparisons are the ideal 
supporting evidence 

According to ISO/ IEC 17025 (ISO 
17034 for CRM producers) 
 
Peer-Review and recognition 
according to the local RMO system 

Are you ready to submit your CMCs? 

Part of your assessment will be to ensure that metrological traceability was properly addressed 

Example… 
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Thank you 

 

andy.henson@bipm.org 
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