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PROPOSED STRATEGY FOR THE NATIONAL METROLOGY 

INFRASTRUCTURE OF THE PHILIPPINES 
 

1 INTRODUCTION 

 
 
This document describes the proposed national metrology strategy of the Philippines which will support 
the national government’s economic plan to “achieve competitiveness in the national and international 
markets,” and duty to safeguard its citizens and the environment. 
 
It will be carried out by strengthening the Philippines’ capability to undertake world-class measurements 
and by establishing complete confidence in national measurement standards. It also presents through 
benchmarks how a national investment in measurement science can be exploited for the growth of an 
economy. 
 
This paper aims to achieve the following objectives: 

 
 
 To provide an overview of the national metrology infrastructure of the Philippines and the 

interactions of the key players in the system;  
 
 To show how gaps in the existing legal and policy framework, weak institutional structure, and lack 

of human and financial resources have hampered the development of metrology that is crucial in 
supporting national competitiveness;  

 
 To persuade decision makers to support the achievement of the milestones and outcomes described 

in this proposed strategy;  
 
 To present a mechanism that will enable the metrological system to respond to the country’s 

measurement needs including the transformation of the National Metrology Laboratory (NML) into 
an independent institution because of its central role as the national measurement reference in the 
Philippine metrology infrastructure; and  

 
 To reinforce the NML into a centre of excellence in measurement science of the Philippines making 

metrological capabilities available locally and recognized internationally.  
 

  
 



 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The overall purpose of the national metrology strategy is to guide our decision makers 
in government and the National Metrology Laboratory to ensure the development of a 
well-functioning national metrological infrastructure suitable to the measurement 
needs of our country and in harmony with international best practices. 
 
In crafting this strategy, it is important to be mindful of the experiences of our 
neighboring national metrology institutes in the Asia-Pacific Region and the huge 
investments they have poured into the metrological development of their own 
national metrology infrastructure in support of trade and economic benefits. 
 
The development of the national metrology strategy was initiated by the NML in May 

2012, during which a strategic planning workshop was held to identify and to 

elaborate on the essential elements of the strategy. The core participants included the 

Laboratory Managers of the NML, the Department of Science and Technology, the 

National Economic Development Authority, the Philippine Metrology, Standards, 

Testing, and Quality Incorporated, and the Physikalisch-Technische Bundesanstalt 

expert on metrology. The proposed blueprint was revisited in June 2014 by the top 

management of NML to fine-tune the document incorporating the milestones required 

to achieve the relevant outcomes for each identified key elements of the strategy. 
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1.1 The importance of metrology 
 
 

 
 

 
Metrology facilitates fair trade through harmonized written 
standards, consistent measurement standards, and internationally 
accepted certificates. 

 
 Parts manufactured in one country fit into machines in another country.  
 
 A device tested and approved for use in one country may also be sold and used in another 

country, without further technical inspections.  
 
 A prepackage labeled “1 kg” in one country contains the same quantity of product as in another 

country.  
 
 
 
Metrology drives innovation because it enables and drives industrial innovation in advanced 
production and instrumentation. 
 
 Higher-precision manufacturing techniques 

must go hand in hand with higher-precision 
measuring techniques in order to be able to 
control the processes and also the assembly of, 
for instance, electrical and mechanical micro- 
and nanostructures.  

 
 “One can manufacture only what one can measure.”  
 

 

 
Metrology supports regulation by providing 
measurement references for policy advice, 
directives, conformity assessment, and verification. 
 
 As an important part of consumer protection, metrological techniques determine and help 

enforce accurate measurement of gas, energy and water meters, fuel dispensers, breath alcohol 
testers, supermarket scales, and the like within legally permissible errors.  

 
 When paying for a litre of gasoline, it is expected that one litre of gasoline has been delivered.  
 
 A measurement error of 1% in the amount of natural gas consumed in the world in a year 

corresponds to an economic impact of billions of euro or dollars.  
 

 
 

Metrology is the science 

of measurement. 

This state-of-the-art equipment allows quicker 
design and manufacturing response times and 
increased accuracy of precision-engineered parts 
and equipment. 
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Metrology advances the protection of citizens. 
 
 
 Results of blood tests should be independent of the laboratory performing the test.  
 
 Unnecessary duplication of potentially harmful diagnostic procedures such as X-ray exposure 

may be avoided when results are accepted and usable everywhere.  
 
 The metrological infrastructure ensures that during the X-ray exposure the required dose of 

radiation will not be exceeded.  
 
 
 

 
Metrology helps meet societal goals, such as increase energy efficiency and reduced consumption 
of resources. 
 
 
 Atomic clock research helps to improve satellite navigation systems as well as precise time and 

frequency.  
 
 Electricity meters with (near) real-time data (smart meters) lead to greater efficiency through 

smart grids and rationalized consumption with accessible energy usage data.  
 
 Improved reliability and/or sensitivity of sensors provide more accurate and adequate data for 

close control of industrial processes, thus increasing efficiency and reducing waste.  
 
 Support concerning the feasibility of research on the metering of new energy sources, such as 

biofuel and liquefied natural gas, is provided.  
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1.2 Why it is the Role of Government to Fund Metrology 
 

 

 

 

 

               
                                       Metrology is a public good that requires government investments. 

 
 
Public goods are goods and services, which nobody can provide on their own, even though 
everybody benefits from the public goods being available. Common public goods are national 
defense, street lighting, clean air, lighthouses, a public open space among others. 
 
Support by the government for metrology can be in the form of legal recognition of the national 
metrology institute’s (NMI’s) official role in an economy, diplomatic support by signing 
international treaties such as the Metre Convention (see Appendix 1, Glossary), and financial 
support for fixed and operational costs of maintaining internationally recognized metrological 
facilities. Moreover, international agreements, such as the International Committee for Weights 
and Measures (abbreviated CIPM from the French Comité International des Poids et Mesures) 
Mutual Recognition Arrangement (MRA), require a single national authority that only a government 
can designate. Most countries would be unwilling to let the fate of their openness to trade be 
decided by privately governed NMIs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Metrology is a general purpose technology. The Philippines with a population of 100 million needs 
one national reference in measurements, which must be accessible for every user and therefore be 
provided by an impartial government agency. Only governments can provide these measurement 
references for the benefit of everyone. 
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The rationale for government support of legal metrology is more straightforward. Citizens rely and 
trust that the government is ensuring their protection as a consumer and trader of goods, their 
health and safety, protection of their environment, among others, as they do not have the capacity 
to perform their own measurements. As consumers of petrol, we depend on the government to 
ensure us that the gasoline station is dispensing the correct volume of what we purchased. We rely 
on meter readings for the electricity we consume in our homes, as we have no capability to check if 
the measurement is accurate. We have to trust that government authorities are doing their role in 
ensuring fair measurements and that consumers are not short changed. 
 
On the other hand, government is interested to strengthen the competitiveness of the country’s 
industries through new technologies, innovations, efficient production, and everything that has to 
do with better quality as a result of more precise measurements. This lowers production costs, 
creates added value to the products, creates more jobs for Filipinos, and increases income for the 
government in the form of taxes and reduced costs for “non-quality.” In short, in the 
macroeconomic circle, any peso invested in the national metrological reference on top (NML level) 
will pay off many times into the economy through increase of demand for qualified labor, increased 
tax payments, competitiveness (more exports or import substitution), and better quality of national 
infrastructures. 
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1.3 The Costs and Benefits of Metrology 
 

 

Studies have shown that investments in metrology give a high rate of return. Table 1 shows how 
the financial benefits far outweigh the costs. 

 
 

Table 1. Cost-to-Benefit Ratios of Metrology Investments for Selected Countries, Institutions,  
and Companies 

 

Country Cost Benefit 
Cost-to-Benefit 

Ratio 

Philippines 

Shimadzu Philippines 
Manufacturing Inc. spent only 
Php180,000 for calibration at 

NML 

Shimadzu Corp. in Japan 
recognized NML’s calibration 

capability, earning a savings of 
Php1.95 million, which was 

shared with the employees of 
the Shimadzu Philippines 

Manufacturing Inc. 

1:11 

Korea 

Daewoo Shipbuilding & Marine 
Engineering spent only 

US$30,000 for calibration at 
Korea’s NMI - KRISS. 

Traceability to the USA NMI - 
NIST is required by the 

customer. There was US$11 
million in savings because the 

traceability of calibrations 
performed at KRISS are 

equivalent to that at NIST. 

1:366 

Samsung Heavy Industry spent 
only US$150,000 for calibration 

of all measuring instruments 
attached to the platform 

ordered by a company in Russia 
at KRISS. 

Traceability to Russia’s NMI – 
VNIIMS is required by the 

customer .There was US$16 
million in savings because 
traceability of calibrations 

performed at KRISS are 
equivalent to that at VNIIMS. 

1:106 

United 
Kingdom 

Luminanz spent £10,000 to set 
up a system to accurately 
measure diode junction 

temperature, which is vital to 
the accurate prediction of the 

lifetimes of light- emitting diode 
lights.  

The gross value added is 
£250,000 in identified 
commercial benefits. 

1:18 

    

 
Sources: 

 
Korea Research Institute of Standards and Science 
(http://krisswebnew.kriss.re.kr/eng/sub03/sub03_03.html) 

 
The National Measurement System Strategy Document 2011 – 2015 
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/286734/
nms-strategy-document.pdf) 

 
National Physical Laboratory (http://www.npl.co.uk/advanced-metrology-laboratory/) 
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1.4  Metrology as a Part of a National Quality Infrastructure (NQI) 
 
 
 
 
 

 
Countries rely on many written standards and technical regulations for their trade-related 
activities and for consumer protection. Therefore an NQI must be established because it 
enhances product quality and compatibility, improves health and safety, decreases 
environmental impact, and increases trade opportunities. Metrology, standards, calibration 
and testing, and quality management are vital to products and product processes although 
consumers are not always aware of this fact. Yet these same consumers often use quality 
marks from product certifiers as a guide when making purchasing decisions. In addition, their 
attention is drawn to the area in a negative way when, for example, technical equipment 
cannot be connected abroad. 

 

 
 

The Philippine Development Plan 2011-2016 states: “The government shall set up a 
National Quality Infrastructure to integrate and coordinate series of activities 
involving metrology, standardization, testing, and accreditation and certification.” 
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Figure 1. The National Quality Infrastructure 
 



 

 

  
Sidebar 1 
 
Case Study: Small Mistakes, Serious Repercussions 
 
What do fat trains, children who receive the wrong dose of medicine, and a lost $125-million space 
orbiter have in common? They all show how small mistakes in measurement have serious 
repercussions. 
 
In France, the national rail company bought 2,000 new trains that are built 3 centimetres too wide 
to fit into stations. The company’s engineers forgot to factor in some 1,300 stations built more 
than 50 years ago that are far narrower than today’s norms. As a result, French taxpayers will pay 
a whopping €50 million (about Php2.9 trillion) for the widening of these platforms. 
 
In the United States, a study involving 287 parents showed that 40% of them grab the nearest 
kitchen spoon to give meds to their kids. The study was conducted at New York University School of 
Medicine. It found that parents were 50% more likely to give their children too much or too little 
medicine than those who measured in more precise millilitre units. 
 
Incorrect doses can be dangerous. Under dosing may not adequately treat an illness. Overdosing, 
on the other hand, may cause illness or side effects that can be lethal. 
 
The Mars Orbiter was designed to orbit the Red Planet as the first interplanetary weather satellite. 
However, it was lost in 1999.The $125-million probe came too close to Mars as it tried to maneuver 
into orbit. It is believed to have been destroyed by the planet’s atmosphere. 
 
An investigation showed that the root cause of the loss was the failed translation of English units 
into metric units in a piece of software. The National Aeronautics and Space Administration team 
used the metric newton, while a contractor used the English unit of poundal. 
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2  THE NATIONAL METROLOGY INFRASTRUCTURE OF THE 
PHILIPPINES 

 

2.1  The National Metrology Act 
 
 
The National Metrology Act (Republic Act 9236) was enacted in 2003. The Act “establishes a National 
Measurement Infrastructure System for standards and measurements, and for other purposes.” 
 
As stated in Republic Act No. 9236, the National Metrology Board is created to “ensure the execution, 
upkeep, and conservation of national primary and secondary standards in conformity with the Board-
Authorized Units; promote and to coordinate the use in the country of a uniform system of units and 
measurement standards of physical quantities; issue and enforce the necessary guidelines on such areas of 
metrology but not limited to utilization of measuring equipment and devices, type approval on measuring 
equipment, verification, calibration, use of control marks, and other metrological controls on measurement 
standards and measuring equipment; ensure that the accuracy and application of quantities and similar 
metrological requirement are met in all commercial, economic, scientific, technical, and similar endeavors; 
fix rates and collect fees for the metrological work similar calibration services rendered for both public and 
private entities; carry out the testing for type approval of measuring equipment; supervise and to assure 
the execution and calibration of standards and verification equipment; and ensure that persons or business 
entities regularly engaged in importing, manufacturing, repairing, selling or hiring certain measuring 
equipment comply with the guidelines of the Board.” 
 
Likewise, the National Metrology Laboratory (NML) is maintained and “shall carry out the technical, 
calibration and laboratory functions to effectively implement the provisions of this Act.” 
 
According to the Implementing Rules and Regulations of Republic Act 9236, the NML is “responsible for 
establishing, maintaining, and disseminating national physical standards for basic and derived quantities 
such as mass, length, temperature, time interval, voltage and resistance, viscosity, force, and pressure.” 
 
Section 9 on Traceability of Measurements states that “All weights, measures, and measuring equipment 
shall be internationally traceable through the National Metrology Laboratory or other laboratories 
recognized by the National Metrology Board.” 
 
Section 16 states that the NML “shall lead public and private laboratories in carrying out the calibration, 
verification, type approval, testing, and other metrological controls to effectively implement the provisions 
of the Act.” 



 

 

  
2.2  The National Metrology Institute and its Tasks 
 
 
 

 
 

 
Republic Act No.9236 does not clearly designate the NML as the national metrology institute of the 
Philippines. However, the NML is the de facto national metrology institute. The following are the main 
tasks of a national metrology institute: 
 
 
 To develop and maintain national measurement standards. 

 
 To provide reliable metrological traceability through calibrations and metrological services to the 

users in a country.  
 
 To represent a country in regional and international metrological organizations.  
 
 To offer technical support to accredited calibration laboratories, industry, and other stakeholders.  
 
 To achieve international recognition of measurement capabilities. 

A national metrology institute, NMI, is an institute designated by national decision to develop 
and maintain national measurement standards for one or more quantities.  An NMI 
represents the views of its home country to the NMIs of other countries, as they relate to the 
regional metrology organizations and to the BIPM. 
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  2.3  The Current Status of the National Metrology Infrastructure 

 
 
 
2.3.1  The Metrology Pyramid 
 
 
The NML, being the national metrology institute of the Philippines, is at the apex of the metrology pyramid. 
The middle part consists of accredited calibration laboratories, and the base consists of general users of 
measuring and testing equipment. 
 
The NML is accredited to competently carry out calibrations, however limited to, the fields of mass, 
pressure, temperature, and electricity, under the terms of ISO/IEC 17025:2005 by the national 
accreditation body of Germany, Deutsche Akkreditierungsstelle GmbH (DAkkS) (See Annex A for 
Accreditation Certificate). As a consequence, measurements made by the NML are now considered 
technically equivalent to other competent metrology laboratories in the world and are therefore accepted 
by national and international customers. (See Table 4 and “Case Study: Shimadzu Philippines 
Manufacturing.”) 
 
For measurements to be reliable, they must be traceable to the International System of Units. As the NMI, 
the NML is responsible for providing traceability to measurements done in the country by calibrating 
particular measurement standards and equipment. In turn, accredited calibration laboratories multiply the 
traceability provided by the NML to industries, in-house calibration laboratories, and other users of 
measuring and testing equipment by providing calibration services. 
 
Of the 30 accredited calibration laboratories in the country, 14 are concentrated in Metro Manila. 
Currently, the NML cannot provide all the traceability needs of the accredited calibration laboratories and 
industry. This leads them to seek calibration abroad in fields not offered by the NML. 
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Figure 2. Current Status of the Philippine Metrology Infrastructure 
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2.3.2 International Relations 

 
 

The NML, as the national metrology institute, is the link of the Philippines to the global metrological 
system through memberships in international and regional metrology organizations. 
 
The Philippines became an associate state of the General Conference on Weights and Measures in 2002, 
a full member of Asia Pacific Metrology Programme in 1980, and a full member of the Asia-Pacific Legal 
Metrology Forum in 1999. (See “Benchmark on Memberships.”) 
 
 
2.3.3  Legal Metrology 

 
 

The areas which are critical to citizens as they affect health, safety, welfare, physical conditions, trade 
and commerce, legal transactions, and environment are regulated to protect them from consequences 
arising from wrong measurements. 
 
For example: 
 

 Monitoring the speed of cars to prevent road casualties  
 

 Metering of utilities such as electricity, water, and gas to ensure proper billing  
 

 Inspecting of market scales to protect consumers from fraudulent weighing  
 

 Verifying the volume of fuel dispensed by gasoline pumps to protect consumers from under-
delivery  

 
 Checking the exhaust emission levels emitted by vehicles for environmental protection  

 
 Verifying the correct radiation doses in cancer treatment  

 
Metrological control of various measuring instruments is under the jurisdiction of different government 
agencies. For example, all Local Government Units have their own City Treasurer’s Office responsible for 
checking the compliance of legally controlled measuring instruments, such as fuel dispensers, market 
scales, price-computing scales, among others. The Department of Energy regulates fuel dispensers and 
road tankers. 
 
The Energy Regulatory Commission is in charge of electric metering products. The Land Transportation 
Franchising and Regulatory Board control taximeters. 
 
Independently of which government agency is responsible for the enforcement in the regulated area, 
the metrological traceability of the involved measurements to the international measurements system 
SI has to go through the national reference measurement standard under custody of the NML. 
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2.3.4  Designated Institutes 
 
 
 
 
 
 
 
 
 
 
The NML, as the national metrology institute, has in its authority decision to designate institutes to extend 
the fields of national metrological reference. It does so after the institutes have proven their technical 
competence in the fields that they cover. To date, the NML has designated the Standards and Testing 
Division of the Industrial Technology Development Institute for metrology in chemistry, initially, for 
additives, contaminants and heavy metals in foods and water. 
 
 
 

2.4 How the NML is structured 

 
 
2.4.1  The NML as a Division under ITDI 
 
 
The NML operates under the auspices of the Industrial Technology Development Institute (ITDI), one of the 
research and development institutes of the Department of Science and Technology (DOST). 
 
As such, the NML is covered by the policies and procedures of ITDI, with respect to the hiring and 
promotion of personnel, procurement of equipment and materials, and other administrative matters. 
Special treatment of NML is almost not possible even in urgent cases of repair or replacement of national 
measurement standards or investment into extensions of national demand. (See Sidebar 2, “Case Study: 
Shimadzu Philippines Manufacturing.”) 
 
The entire budget of the NML comes from the government and is provided by ITDI. A centralized support 
group handles the financial and administrative management of the whole Institute. 
 
 
 
 
 
 
 

Apart from a national metrology institute, other institutes can be appointed by the national 
metrology institute or national government to hold specific national measurement standards.  
In the context of the CIPM MRA these other institutes are referred to as designated institutes 
(DIs).  Depending on national metrology policy, the number of DIs varies from country to 
country. 
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Figure 3. Organizational Chart of ITDI 
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2.4.2  The NML as an Organization 
 
 
The NML’s core business is to ensure that all the needs for reliable measurements in the country are 
traceable to the same reference by providing calibration and measurement services. 
 
Figure 4 below provides an overview of the sections within the NML. There are 9 sections; a section head 
manages each one. The sections with DAkkS-accredited scopes are enclosed in the red line. 
 
The 20 out of the 24 technical staffs are graduates of either Bachelor of Science degrees in Physics, Applied 
Physics, and Engineering courses with one having a Masters degree in Physics; and with 4 undergraduates 
occupying the calibration technician positions. 
 
There are 2 non-technical support staffs personnel assigned at the Receiving and Releasing Unit of the NML 
and the Office of the Chief. 
 

Figure 4. The NML as an Organization 
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Sidebar 2 
 
Case Study: Shimadzu Philippines Manufacturing 
 
“By having our standards calibrated at the National Metrology Laboratory (NML) instead of 
laboratories abroad, Shimadzu Philippines Manufacturing saved Php1.95 million in total calibration 
expenses for 2013,” says Jonathan Fortunato, senior manager, Shimadzu Philippines Manufacturing. 
 
The company is a subsidiary of Shimadzu Corporation, a Japanese multi-national organization known 
worldwide for its expertise in the design and manufacture of scientific and medical equipment. 
Shimadzu Philippines Manufacturing fabricates two types of electronic balances: Uni Bloc and Non-
Uni Bloc models. 
 
The company is based in the Cavite Export Processing Zone. It exports 99% of its products to countries 
including Brazil, China, Germany, and Singapore. Shimadzu Philippines Manufacturing employs 262 
people. 
 
Besides the cost savings, the calibration services provided by the NML have also reduced the 
company’s turnaround time. “When we send weights for calibration in Japan, it can take one to two 
months before we get them back,” says Fortunato. “Also, the validity of the calibration is normally 
three months, but due to the time spent to transport the weights, their usefulness is further shortened 
to only two months.” The delay hinders the company’s production schedule. 
 
“The short calibration lead time offered by the NML offers gives us more flexibility in our production 
schedule,” says Fortunato. “Having ample weights means more yields and meeting customer demand, 
which eventually lead to customer satisfaction.” 
 
Fortunato is satisfied with the calibration services provided by the NML. He wishes, though, that the 
laboratory would extend to class OIML E2 weights in its DAkkS-accredited scopes. 
 
Deutsche Akkreditierungsstelle GmbH, or DAkkS, is the national accreditation body of Germany. DAkkS 
has accredited the technical competence of NML to calibrate temperature, mass, and pressure 
instruments. As a result, the calibration certificates issued by the NML are accepted by all member 
economies worldwide through the mutual recognition of DAkkS in the European Cooperation for 
Accreditation, the International Accreditation Forum, and the International Laboratory Accreditation 
Cooperation. 
 
“Some of our non-OIML weights free nominal values over 1 kilogram (kg)—1.5 kg, 2.2 kg, 4 kg, and 6 
kg— discontinued calibration at the NML due to conflict with the equipment used to calibrate these 
weights,” says Fortunato. In addition, OIML class E2 weights are still sent abroad for calibration since 
it is not covered by the scope of accreditation which could have given additional cost savings of 
Php350,000 to Shimadzu Philippines Manufacturing. NML is technically ready to extend its scope of 
accreditation to OIML Class E2 except for the required full range 6 kg and 20 kg mass comparators 
and susceptometer. These equipment cannot be readily acquired due to their high cost and the NML’s 
limited financial capability. 
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Country 
National 

Metrology 
Institute 

Metre 
Convention 

Asia Pacific 
Metrology 

Programme 
(APMP) 

Asia Pacific 
Legal 

Metrology 
Forum 

(APLMF) 

International 
Organization of 
Legal Metrology 

(OIML) 

Indonesia 

Research Center 
for Calibration, 

Instrumentation 
and Metrology – 

Indonesian 
Institute of Science 

(Puslit KIM-LIPI) 

Member 
State 1960 

Full Member 
1980 

Full Member 
1999 

Member State 
1962 

Malaysia 
National Metrology 
Laboratory – SIRIM 

Berhad 

Member 
State 2001 

Full Member 
1977 

Full Member 
1999 

Member State 
1999 

Philippines 

National Metrology 
Laboratory of the 

Industrial 
Technology 

Development 
Institute 

Associate 
State 2002 

Full Member 
1980 

Full Member 
1999 

Corresponding 
Member  1974-

2001 

Singapore 

National Metrology 
Centre (NMC) of 
the Agency for 

Science, 
Technology and 

Research (A*STAR) 

Member 
State 1994 

Full Member 
1977 

Full Member 
2000 

Corresponding 
Member 

2000 

Thailand 
National Institute 

of  Metrology 
(Thailand) 

Member 
State 1912 

Full Member 
1979 

Full Member 
1999 

Corresponding 
Member 

1994 

Vietnam 

Vietnam Metrology  
Institute, 

Directorate  for 
Standards,   

Metrology  and  
Quality (STAMEQ) 

Associate 
State 2003 

Full Member 
1992 

 
 

Full Member 
1999 

Full Member 
2003 

3 BENCHMARKING WITH SELECTED ASEAN COUNTRIES  
 
 

3.1  Memberships  
 

Table 2. Countries, their National Metrology Institutes, and Memberships including adhesion dates 
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Country 
National Metrology 

Institute 
Annual Budget 
(in US$2014) 

Technical 
Staff 

Support 
Staff 

Total Number 
of Staff 

Indonesia 

Research Center for 
Calibration, 

Instrumentation and 
Metrology – 

Indonesian Institute 
of Science (Puslit KIM-

LIPI) 

2.4 million 135 50 185 

Malaysia 
National Metrology 
Laboratory – SIRIM 

Berhad 
7 million 76 29 105 

Philippines 

National Metrology 
Laboratory of the 

Industrial Technology 
Development Institute 

<0.5 million 24 2 26 

Singapore 

National Metrology 
Centre (NMC) of the 
Agency for Science, 

Technology and 
Research (A*STAR) 

Undisclosed 66 9 75 

Thailand 
National Institute of  
Metrology (Thailand) 

7.83 million 127 68 195 

Vietnam 

Vietnam Metrology  
Institute, Directorate  

for Standards,   
Metrology  and  

Quality (STAMEQ) 

3.8 90 46 136 

3.2 Budget and Personnel 
 
 
 

Table 3. National Metrology Institutes and Their Annual Budgets and Staff Numbers 
 

The Philippines has the smallest budget and the fewest personnel for a national 

metrology institute. 
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3.3  Calibration and Measurement Capabilities (CMCs) 
 
 

 
Calibration and Measurement Capabilities are a key indicator of a country’s metrological competence. 
They are declared after a strict international peer review of the measurement competences of developed 
national metrology institutes or designated institutes. CMCs are published in a database maintained by 
the International Bureau of Weights and Measures (abbreviated BIPM from the French Bureau 
International des Poids et Mesures). They are publicly available on the Web (http://kcdb.bipm.org). CMCs 
create confidence among economies. They can be used to settle disputes related to measurements, such 
as rejection of export goods and non-compliance to international commitments. 

 
The number of CMCs declared by a national metrology institute or designated institute measures the 
following: 

 
 The development achieved from the point of view of the size of the system. The greater the number 

of CMCs, the greater the infrastructure that supports said declared capability.  
 

 The diversification of skills. A greater number of metrology areas covered by the CMCs shows that 
the supply of services is more diversified and that the system is at a more advanced stage of 
development.  

 
Table 4 shows how the low number of declared CMCs reflects the Philippines’ limited metrology system. 
The small number of metrology areas shows that the system is still basic. 
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Table 4. National Metrology Institutes and Their Number of Calibration Measurement Capabilities 

(CMCs) and Number of Metrology Areas Covered by the CMCs 
 

Source:  BIPM 

The Philippines has the fewest Calibration and Measurement Capabilities (CMCs) 
and in the fewest metrology areas. 
 

 

 

 

 

 

 

 

 

 

 

 

Country National Metrology Institute 

Number of 
Calibration 

Measurement 
Capabilities (CMCs) 

Number of Metrology 
Covered by the CMCs  

(Total of 9 areas) 

Indonesia 

Research Center for 
Calibration, Instrumentation 
and Metrology – Indonesian 

Institute of Science (Puslit KIM-
LIPI) 

107 5 

Malaysia 
National Metrology Laboratory 

– SIRIM Berhad 
155 8 

Philippines 
National Metrology Laboratory 

of the Industrial Technology 
Development Institute 

21 1 

Singapore 

National Metrology Centre 
(NMC) of the Agency for 
Science, Technology and 

Research (A*STAR) 

355 7 

Thailand 
National Institute of  
Metrology (Thailand) 

473 8 

Vietnam 

Vietnam Metrology  Institute, 
Directorate  for Standards,   

Metrology  and  Quality 
(STAMEQ) 

31 4 
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3.4  Key and supplementary comparisons  
 

 
 

The BIPM gives information about the set of comparisons conducted by national metrology institutes to 
test the principal techniques and methods in the field. These are called key or supplementary 
comparisons. Two or more bodies organized by the Consultative Committees or the Regional Metrology 
Organizations carry out these comparisons. 

 
Key comparisons are open to laboratories with the highest technical competence and experience. 
Supplementary comparisons are carried out by Regional Metrology Organizations to meet specific needs 
not covered by key comparisons, including comparisons to support confidence in CMCs. 

 
Therefore, the greater the number of participation in comparison measurements indicates better 
metrological capacities of the national metrology institute. Table 5 shows how the NML’s meager number 
of key and supplementary comparisons reflects its modest calibration capability. 

 

 
Table 5. National Metrology Institutes and Their Participation in Key and Supplementary Comparisons  

(as of August 2014)   
 

Source:  BIPM 

The Philippines has the fewest key comparisons and the second-lowest 
number of supplementary comparisons. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country National Metrology Institute 
Key 

Comparison 
Supplementary 

Comparison 

Indonesia 
Research Center for Calibration, 

Instrumentation and Metrology – Indonesian 
Institute of Science (Puslit KIM-LIPI) 

53 18 

Malaysia 
National Metrology Laboratory – SIRIM 

Berhad 
57 21 

Philippines 
National Metrology Laboratory of the 

Industrial Technology Development Institute 
11 5 

Singapore 
National Metrology Centre (NMC) of the 

Agency for Science, Technology and Research 
(A*STAR) 

101 33 

Thailand National Institute of  Metrology (Thailand) 86 37 

Vietnam 
Vietnam Metrology  Institute, Directorate  for 

Standards,   Metrology  and  Quality 
(STAMEQ) 

14 2 
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3.5  Accredited calibration laboratories 
 
 
The National Metrology Act defines an accredited laboratory as a laboratory “that has been evaluated and 
has complied with the requirements of the International Standardization Organization (ISO) 17025 
Standard General Requirements for the Competence of Testing and Calibration Laboratories and 
accredited by the national accrediting body.”    
 
Many companies in the Philippines need reliable measurements, and the NML cannot attend to all of 
them. The NML’s main task is to focus on measurements of the highest accuracy levels and to disseminate 
the metrological traceability to third-party calibration laboratories and top-level industries as well as to 
develop new services. 
 
Accredited calibration laboratories can handle measurements of lower accuracy levels and, in the 
process, let the NML operate more efficiently. These laboratories are an integral part of a well-
functioning national metrology infrastructure. 
 
 
 
Table 6. Countries and Their Number of Accredited  

Calibration Laboratories 
 Source:  

Indonesia as of October 2014: 
http://sisni.bsn.go.id/index.php?/lembinsp/inspeksi/pub
lik 
 
Malaysia as of March 2014: 
http://www.standardsmalaysia.gov.my/samm1/samm-
statistic 
 
Philippines as of December 2014: 
http://www.paoaccreditation.dti.gov.ph/public/public_c
al.php 
 
Singapore SG as of October 2014:  
http://www.sac-
accreditation.gov.sg/cab/acab/Pages/ACTL-
Overview.aspx?f=LAC&a=All 
 
Thailand as of October 2014:  
http://app.tisi.go.th/lab/calibrate/clas_e.html 
 
Vietnam as of October 2014: 
http://www.boa.gov.vn/accreditedbodies/laboratories/
&op=list&orderby=company&name=&model=&search_c
riteria=:259:& hang_san_xuat=&keyword=&pageID=0 
 
 

The Philippines has the fewest 
accredited calibration laboratories. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Country 
Number of accredited 

Calibration Laboratories 

Indonesia 157 

Malaysia 72 

Philippines 30 

Singapore 71 

Thailand 144 

Vietnam 78 
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4  THE 10 STRATEGIC ELEMENTS OF THE NATIONAL 
METROLOGY STRATEGY 

 
 
 

The NML is the key driver of the national metrology infrastructure. The NML cannot establish the entire 
infrastructure alone, because building such an infrastructure requires the participation of stakeholders, 
including industry leaders, the academe, and civil society. They have much to contribute as actors and 
beneficiaries of a robust national metrology infrastructure. 
 
As mentioned in 1.1, metrology protects lives, ensures consumer welfare, promotes health and safety, 
and supports industries and national competitiveness. A robust metrology infrastructure is vital to 
innovation, new technologies, competitiveness, manufacturing, trade, and the implementation of 
regulations that will protect consumers. 
 
Though the NML undertakes efforts to fulfill its tasks, no national metrology strategy has been defined to 
meet current and future challenges. As a result, there are no organized initiatives, no investments, as 
well as no legal and structural adjustments made that address the needs of the stakeholders in the 
national metrology infrastructure.  Figure 2. (The current status of the Philippine metrology 
infrastructure) 
 
A national metrology strategy will unite all stakeholders as they work toward setting up a metrology 
infrastructure that fulfills the needs for reliable and accurate measurements in the country and that 
meets international standards and best practices. 
 
Below are the 10 key strategic elements of the national metrology strategy. Each element includes 
milestones and outcomes. (Note: The milestones are the achievements that contribute to the 
accomplishment of the outcomes. The milestones below are not listed in sequence; they may be worked 
on in parallel.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4.1 A National Metrology Policy   
  
 
 

It is essential to define and implement a national metrology policy. This policy will define the following: the 
legal framework of the metrology infrastructure; structure and funding, the regulated and non-regulated 
areas; the designated institutes of the NML; and the responsibilities of all concerned government agencies, 
among others. Defining this policy will prevent overlaps or conflicts in operations, especially across 
different government institutions, and will promote efficient use of resources. 
 

 
 
4.1.1 Outcomes  

 
 
 The NML is mandated as the national metrology institute of the Philippines, transforming it from a 

division under ITDI into an institute directly under the DOST.  
 
 The sustainability of the NML is assured. A sound legal framework will grant the NML the autonomy 

to fulfill its tasks according to national needs and international best practices. Such a framework will ensure 
that the NML has adequate personnel, financial resources, and laboratory facilities that will support the 
country’s economic development.  
 
 
 
4.1.2 Milestones  

 
 

 Legal framework for Philippine metrology updated  
 

 
The Metrology Act of 2003 is revised to clearly define the NML as the national metrology institute of the 
Philippines. The NML becomes an autonomous institute with its own budget and staff. As such, the NML 
can develop the physical laboratory infrastructure and technical competence needed to fulfill its tasks as 
the national metrology institute of the country. The revised Metrology Act of 2003 defines the regulated 
and non-regulated fields. 
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 Advisory group established 
 

 
An advisory group, composed of industry leaders, the academe, and metrology scientists and experts is 
formed. This group understands the actual and future quality and metrology needs of the Philippines to 
compete in the global markets. The group can set the direction for the NML and the national development 
of the metrology policy. It makes recommendations that will enhance the national metrology 
infrastructure. These individuals volunteer their time and their expertise in the interests of further 
increasing the quality and value of the metrology infrastructure. 

 
 

 
 Membership in the International Organization of Legal Metrology (OIML) achieved 

 
 
The Philippines is integrated into the OIML as a Member State of the OIML. As a result, it enjoys the 
benefits of OIML full membership. The country earns its place at the table and can directly influence 
discussions regarding the conformity of measuring instruments and good practices in legal metrology. This 
full participation allows the Philippines to establish direct communication with experts from other member 
countries to develop mutual confidence and to bring new information, recommendations, and 
developments back to the local agencies involved in measurements in regulated areas. 

 
 

 
 Membership in the Metre Convention achieved 

 
 
The Philippines becomes a signatory to the Metre Convention. It is therefore legally bound to implement 
the use of the International System of Units (abbreviated SI from the French Le Système International 
d’Unités). SI is the world’s most widely used system of measurement both for everyday commerce and 
science. Through SI, measurements are equivalent and easily accepted in global trade. 
 
The general public, government agencies, regulatory bodies, lawmakers, and enforcers use SI consistently 
in the country. They stop using the American measurement system (e.g., pounds per square inch to 
measure tire pressure, yards to measure cloth, inches to measure garment sizes). As a result, much 
confusion is avoided, and the Philippines attain comparability in measurements within the country and also 
in international commerce. 
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4.2 Relations between the NML and Designated Institutes (DIs)   

 
 
 
The “designated institutes” are extensions of the national metrology institute. They are responsible for the 
metrology fields that are not covered by the national metrology institute. It is the national metrology 
institute that designates these institutes (mandated through the CIPM MRA) after they have proven their 
technical competence in the fields that they cover. As a result, the national metrology institute need not 
duplicate or still seek to establish these services which entail additional costs and long periods of time to 
develop. 
 
The NML has so far designated one institute for metrology in chemistry, initially, for additives, 
contaminants and heavy metals in foods and water, in the Standards and Testing Division of the ITDI 
(http://www.bipm.org/en/cipm-mra/participation/signatories.html). More institutes need to be 
designated, specifically in fields including ionizing radiation, time, and chemistry. 
 
 
4.2.1 Outcome 
 
 Designated institutes are appointed and integrated into the national metrology infrastructure. 
 

 
4.2.2 Milestones  
 
 The policy and criteria for appointing designated institutes, including operational guidelines, tasks 

and responsibilities, funding, and relationship to the NML, developed and implemented.  
 

 Potential designated institutes for the areas of health and food identified and prepared for 
designation. 
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4.3 The NML’s Regional and International Relations    
 
 
 
For the measurement results of the Philippines to be internationally recognized, the NML must be 
integrated into the global metrology system. Represented by the NML, the Philippines is an associate state 
of the General Conference on Weights and Measures (abbreviated CGPM, from the French Conférence 
Générale des Poids et Mesures) and is a full member of the Asia Pacific Metrology Programme and the Asia 
Pacific Legal Metrology Forum. 
 
The NML’s participation in regional and international activities exposes its staff to the latest information 
and the best and brightest minds in metrology. Regular participation in international fora and technical 
committee meetings is essential for NML staff to work with their peers and to build trust and to further 
strengthen relationships for the development of the measurement capabilities of the country. 

 
 

 
4.3.1 Outcomes  

 
 
 International confidence in the relevant measurement capabilities of the NML is achieved.  

 
 Increased influence of the NML in the global metrology arena is attained.  

 
 
 
4.3.2 Milestones  

 
 
 Active and regular participation of the NML in activities of the Asia Pacific Metrology Programme 

(APMP), such as general assemblies; technical committee meetings on mass, temperature, metrology 
in chemistry, quality system, time and frequency, and length; trainings; and inter-laboratory 
comparisons, assured. 

 
 Active and regular participation of the NML in the Asia Pacific Legal Metrology Forum (APLMF) 

general assembly assured., 
 
 Active and regular participation of the Philippines in the ASEAN Consultative Committee on Standards 

and Quality (ACCSQ) working group on legal metrology assured. 
 
 Regular attendance of the NML in the Annual Directors’ Meeting of the BIPM assured. 

 
 Active and regular participation of the NML in annual meetings of the International Organization of 

Legal Metrology. 
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4.4 Institution Building of the NML  
    

 
 
A strong and recognized NML that is not only mandated by law, but is also recognized for its competence, is 
the source of knowledge for government, public institutions, regulators, and other stakeholders. These 
stakeholders seek measurement solutions from the NML and assistance in the settlement of measurement-
related disputes. 
 
However, the NML is not recognized as the national knowledge center for metrology, and it lacks the 
personnel, facilities, and budget to efficiently perform its role as the key driver of the national metrology 
infrastructure. The NML cannot adequately serve the needs of metrology users in the Philippines and meet 
future demand. 
 
In addition, it needs to beef up its technical and management competence, customer relations, and 
marketing and promotion skills. Also, the NML as institution needs to be strengthened to act as a modern 
service provider for all metrology users. 
 
 
4.4.1 Outcomes  
 

 The technical and management capacity of the NML to adequately perform its role as the key 
driver of the national metrology infrastructure is strengthened.  

 The NML’s efficiency and responsiveness to customer needs are enhanced.  
 

 
 
4.4.2 Milestones  
 
 

 New metrology building to accommodate extended service requirements built.  
 
The new building enhances the metrological infrastructure in the Philippines. It is built according 
to international standards and best practices, and it is equipped with the appropriate 
equipment that allows the NML to expand its services and to be prepared for future challenges. 
 

 Technical and management capacity enhanced 
 

Technical and management competence is enhanced to run the NML as an efficient service 
provider that is attuned to the needs of its customers: the accredited calibration laboratories and 
the top 100 Philippine companies. 
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 Higher education program in metrology (i.e., master’s degree, doctorate degree) for NML staff 
offered 

 
The NML staff undergoes higher education to keep updated on the latest developments in 
metrology and to increase their research capability. 

 
 Customer and industry relations section established 

 
A section in the NML is created to deal with the metrological needs and concerns of the 
customers and industry. It provides advice and consultation services to industries, especially to 
improve processes and products to strengthen their competitiveness. Alternatively, these 
functions may be outsourced. The section identifies potential areas for metrological services and 
derives trends for the future. 
 

 Marketing and promotion group formed and marketing materials developed 
 

The group disseminates information materials that increase the public’s awareness of metrology 
as a science and as an integral part of daily life. It develops materials, such as educational 
exhibits, web content, and brochures, that promote the services of the NML. The marketing and 
promotion group may be a section within the NML, or its functions may be outsourced. 

 
 Fee structure defined 

 
The NML defines a fee structure that reflects its higher metrological capabilities. This fee 
structure does not compete with that of accredited calibration laboratories, which offer 
measurements of lower accuracy levels. 
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4.5 Technical Competence of the NML and the Designated Institutes 
 
 
The technical competence of the NML and the designated institutes must be unquestioned. Both must be 
recognized as centers of metrological excellence in the Philippines. They play key roles in upholding the 
highest standards of metrology services in the country. 
  
At present, some private industries even have better measurement capabilities than the NML’s. This leads 
industry to seek calibration services from laboratories abroad. Therefore, the NML needs to improve its 
measurement competence in all relevant fields in the near term to respond to national needs and to 
achieve international recognition for these fields. Otherwise, its position at the apex of the Philippine 
metrology pyramid will be jeopardized. 
 
 
4.5.1 Outcomes  
 
 

 The metrological services provided by NML and the designated institutes are internationally 
recognized, and demonstrated by accreditations and/or published CMCs.  

 
 The number of industries and accredited calibration laboratories availing of services abroad has 

decreased. 
 
 
4.5.2 Milestones  

 
 

 Metrology demand survey completed  
 

A metrology demand survey generates data on the calibration needs of the Philippines, how many 
companies avail of the services offered by the NML, and how many send their equipment to 
overseas laboratories for calibration, and the costs incurred—in time and in fees—in each option. It 
also identifies the number and the scopes offered by accredited calibration laboratories in the 
country, which additional calibration services will be needed, and when the data guides the NML as 
it invests in training and equipment and develops new services. It steers the decision makers as they 
craft policies that will support the NML and the national metrology infrastructure. 

 
 Reaccreditation of the NML to DAkkS and extension of scopes in mass, temperature, pressure, and 

electricity achieved, and accreditation of new services in relevant fields to address the findings of 
the industry demand survey achieved. 
 

 For metrology in chemistry, survey on industry and testing laboratory needs for reference material 
and PT schemes completed. 
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 Accreditation of services offered by designated institutes in relevant fields to address the findings of 
the industry demand survey achieved.  
 

 Calibration and Measurement Capabilities (CMCs) in temperature, pressure, and electricity 
published in a database maintained by the BIPM. 
 

 Accreditations in relevant international standards (as a Proficiency Testing provider and Reference 
Material producer) in the field of metrology in chemistry achieved. 

 
 CMCs of designated institutes published in a database maintained by the BIPM. 

 

 Proficiency testing program for the relevant analytes such as additives in food and heavy metals in 
water among others are offered regularly to testing laboratories. 

 
 New services in regulated areas (i.e., legal metrology, prepackaged goods, type approval), according 

to regulation or the results of priority survey provided. 
 

 CMCs in the field of metrology in chemistry published in the BIPM database. 
 

 
 
 

4.6  Relations between the NML and Accredited Calibration Laboratories 
 
 
The NML need not be the sole provider of metrological services of different accuracy levels throughout the 
Philippines. Accredited calibration laboratories have an important role to play in providing services to 
industries all over the country. 
 
This concept of dissemination is shown in the national metrology pyramid. The NML disseminates the 
values of the national references to the accredited calibration laboratories shown in Figure 5. These 
laboratories multiply the traceability and confidence from NML into the lower accuracy level needs of 
many industries. This scheme prevents the NML from directly competing with the accredited calibration 
laboratories. 
 
In addition, the NML provides the accredited calibration laboratories with related services such as 
proficiency testing, training, and consultations. 
 
 
 
4.6.1 Outcomes  
 
 
 The relations between the NML and the accredited calibration laboratories are strengthened.  

 
 The NML is perceived as the leader in metrology in the Philippines and is no longer seen as a 

competitor to the accredited calibration laboratories. The NML is perceived as the leader in 
metrology in the Philippines and is no longer seen as a competitor to the accredited calibration 
laboratories.  
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4.6.2 Milestones  

 
 
 Metrology mapping of accredited calibration laboratories and their needs, based on metrology 

demand survey, completed (See key strategic element 4.5.2)  
 
 An association of accredited calibration laboratories established  

 
 

The NML helps organize an association of accredited calibration laboratories. The association offers 
activities of interest to accredited calibration laboratories, such as training and exchanging useful 
information (e.g., how to minimize measurement audits, which are time-consuming and non-
revenue generating for the NML, and how to harmonize the format of calibration certificates). 
Through the association, the NML and the accredited calibration laboratories build trust in each 
other; the laboratories do not see the NML as a competitor, and the NML efficiently develops new 
services for the laboratories. 

 
 

 Regular program for proficiency testing established by the NML and designated institutes.  
 

 Government-led promotion programs to increase the number and the scopes of accredited 
calibration laboratories, especially outside Metro Manila. 
 

Government supports the building of technical infrastructure in the regions. More accredited 
calibration laboratories, offering the relevant scopes, are established throughout the Philippines. 
The NML helps in identifying the gaps and supporting private or public investors to setup such 
facilities. 
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Acculab Calibration Laboratory Inc. 
Pasig City, Metro Manila 

mass, pressure 

Applied Calibration and Instrumentation 
System, Inc. 

Pasig City, Metro Manila 
length, pressure, electricity, temperature 

Central Laboratory – Universal Robina 
Corporation 

Pasig City, Metro Manila 
mass, temperature 

Ark One Technologies, Inc. 
Muntinlupa City, Metro Manila 

electricity, frequency 

ESETEK Equipment Phils., Inc. 
Muntinlupa City, Metro Manila 

electricity 

1st Lab – FPSI Metrology Laboratory 
Malabon City, Metro Manila 

mass 

Metrophysika Calibration Services 
Taguig City, Metro Manila 

volume 

Powerite Philippines International 
Corporation 

Muntinlupa City, Metro Manila 
mass, length, pressure, electricity 

Manila Water Company 
Quezon City, Metro Manila 

flow 

MESCO, Inc. 
Pasig City, Metro Manila 

length 

Metals Industry Research and 
Development Center 
Taguig City, Metro Manila 

mass, length, pressure, force, electricity, temperature, 
hardness, torque, frequency 

Premier Physic Metrologie Co. 
Mandaluyong City, Metro Manila 

mass, length, volume, pressure, force, temperature, 
torque 

Scientific Standards Services, Inc. 
Taguig City, Metro Manila 

mass, length, pressure, force, electricity, 

temperature, hardness, torque, frequency 

Welltech Service Corporation 
Mandaluyong City, Metro Manila 

mass, length, pressure, electricity, temperature 

DOST Regional Office – CAR  
La Trinidad City, Benguet 

mass 

DOST Regional Office – 1  
San Fernando City, La Union 

mass 

DOST Regional Office – 3  
City of San Fernando, Pampanga 
mass, length 

Figure 5. Geographical Distribution of 29 Calibration Laboratories Accredited by the 

Philippine Accreditation Bureau (as of December 2014) 

CALTECH Industrial Metrology, Inc. 
Bacoor, Cavite 

pressure, temperature 

DOST Regional Office – 4A  
Los Banos, Laguna 
mass, pressure, electricity, volume 

I&E Industrial Systems Service, Inc. 
Cuta, Batangas 

flow, density 

Integrated Micro-Electronics Inc. 
Binan, Laguna 
mass, length, electricity 

P. IMES Corporation Calibration 
Laboratory 
Rosario, Cavite 
length 

Precision Measurement Specialist, 
Inc. 
Carmona, Cavite 
mass, length, volume, pressure, force, 
electricity, temperature, torque, frequency 

DOST Regional Office – 6  
Iloilo City, Iloilo 
mass 
 

DOST Regional Office – 7  
Cebu City, Cebu 
mass, length 
 

Allied Metrology Specialist 
Mandaue City, Cebu 
mass, length, pressure, electricity, 

temperature, torque 

DOST Regional Office – 8  
Palo, Leyte 
mass, volume 

DOST Regional Office – 9  
Zamboanga City, Zamboanga 
mass 
 

DOST Regional Office – 11  
Davao City, Davao 
mass, length 
 

Legend: 
 
Metro Manila 
Luzon 
Visayas 
Mindanao 
 

DOST Regional Office – 4A  
Ilaya, Batangas City, Batangas 
volume 



 

The 30 accredited calibration laboratories are clustered mainly in Luzon. There are 24 laboratories in 
Luzon, 4 in Visayas, and 2 in Mindanao. Compared to neighboring countries, the Philippines has the fewest 
accredited calibration laboratories. (See 3.5 Accredited Calibration Laboratories.) This shows the low 
industrial activity and the underdeveloped quality culture in the regions. 
 
Clearly, there is a need to increase the number and the scopes of accredited calibration laboratories, e.g. in 
Mindanao, to cope with the projected increase in demand for calibration services. The Mindanao Peace 
and Development Framework Plan, also known as Mindanao 2020, focuses on strengthening five industries 
in specific areas: 
 
 
 Food, agribusiness, and logistics in Davao Oriental, Tagum City, Davao City, and General Santos;  
 
 Biodiversity and ecotourism in Surigao, Agusan, and Davao Oriental;  

 

 Food basket in Central Mindanao and Bukidnon;  
 

 Industrial trade in Cagayan de Oro, Iligan, Surigao del Norte, Butuan, Pagadian, Dipolog, and other 
Northern Mindanao areas; and  

 

 Mariculture and trade in Zamboanga, Basilan, Sulu, and Tawi-tawi.  
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4.7 Relations between the NML and the Regulators  
 
 

 
At present, many regulators in the Philippines have insufficient knowledge on the basics of metrology, 

such as how to read and understand the information given in the calibration certificate, how to handle 

and store test weights used to check market scales, and the like. As a result, they make mistakes that 

unnecessarily burden the sellers with added costs of doing business. 

 
For example, a local government unit would receive complaints about a defective weighing scale in the 
market. The inspector brings a one-kilogram test weight to check the scale. The NML has calibrated the 
test weight and issued a calibration certificate indicating that the one-kilogram test weight is actually 850 
grams. 
 
The inspector uses the 850-gram test weight on the scale, and he sees that the value displayed is 850 
grams. Because he was expecting to see a value of one kilogram, he concludes that the scale is defective 
and decides to confiscate it. 
 
In fact, the scale is in good working condition since it is able to display the value of 850 grams that was 
stated in the certificate. However, due to the inspector’s ignorance, the owner of the scale has to buy 
another scale. The owner also has to reapply at the local government unit for a permit to use the new 
scale. 
 
The NML must liaise with regulators and help them increase their knowledge of how metrology 
contributes to their proficiency in carrying out their tasks as regulators. 
 
In the Philippines, no single authority is clearly designated as being in charge of legal metrology tasks. 
Instead, various government agencies cover different areas. For example, the Department of Energy 
regulates fuel dispensers and road tankers. The Energy Regulatory Commission is in charge of electric 
metering products. The Land Transportation Franchising and Regulatory Board regulates taximeters. The 
local government unit inspects weighing scales and fuel dispensers. 
 
Although the tasks of enforcement are distributed among different government agencies, there must be 
only one national reference for the traceability of the measurements. The NML, as the de facto national 
metrology institute, provides that reference. 
 
The NML’s duties include helping regulatory agencies increase their knowledge of measurement science 
and how metrology contributes to their proficiency in carrying out their tasks as regulators. However, 
government agencies supervise the local government units, inspectors, and verifiers. These agencies 
create their own regulations, without consultation with the NML or other departments. This results in 
overlapping of responsibilities and duplication. Sometimes, some areas are overlooked because one 
agency assumes that the other would monitor these areas. 
 
The NML has weak relationships with local government units, inspectors, and verifiers. Regulators cannot 
monitor all products in the regulated areas because they lack the needed knowledge and equipment to do 
so. 
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4.7.1 Outcomes  
 

 
 The proficiency of regulators is enhanced.  

 
 Support for fair trade, consumer welfare, health and safety, and environmental protection is 

provided.  
  
  
 
4.7.2 Milestones  

 
 

 Regulator awareness of the NML and of metrology enhanced.  
 
Regulators are knowledgeable and proficient on their tasks as regulators. They already refer to 
one national reference for the traceability of measurements. They are equipped with the proper 
standards to implement the procedures correctly. 
 

 The needs of regulators identified and assessed based on metrology demand survey (See key 
strategic element 4.5.2) 

 
 
 

4.8 Relations between the NML and Industry     
 
 

 
Industry awareness of the NML and its services is low. The NML needs to establish contacts with 
companies operating in the Philippines to raise its profile and to determine what calibration and other 
metrological services they need. 
 
Some Philippine companies need metrological services that cannot be provided by accredited calibration 
laboratories because the services require special accuracy levels that entail substantial investments. 
These huge investments are difficult for the accredited calibration laboratories to recoup. For example, 
airline companies have special measurement needs to ensure the safety of their planes and passengers. 
Plane engines and other parts need to be weighed to make certain that the plane is stable during flight. 
Anemometers, pressure gauges, and other sensitive flight instruments also need calibration. 
 
The current metrology framework limits the NML’s capability to offer such special services.  
Since certain companies—including airline, automotive, and semiconductor companies—in the country 
avail of services of calibration laboratories abroad, they incur higher costs and downtime, which affect 
their bottom lines. 
 
Ideally, the NML as the national metrology institute would provide these special services, which require 
considerable investments in research and development. Also, new standards and procedures that meet 
industry needs would need to be developed. 
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4.8.1 Outcomes  
 
 

 Awareness of industries of the NML’s capability to serve their calibration and testing needs is 
heightened; industry confidence in the NML is established.  

 
 NML’s ability to competently provide metrological services related to production processes, 

product quality and innovations for increasing competitiveness is enhanced; top 100 Philippine 
companies’ savings in time and money are realized and SMEs benefit from the multiplication and 
trickledown effect.  
 

 
 
4.8.2 Milestones  
 
 

 Promotion of the NML and its services to the top 100 Philippine companies  
 

The more NML can provide services to and is recognized by the top 100 companies, the more the 
needs of the SMEs are naturally covered as consequence. 

 
The top 100 companies of the country, including their SME suppliers, represent the economic base 
that creates jobs and tax revenues. The extent to which the NML can satisfy their metrological 
needs is a good indicator of its relevance as the national reference for measurements. 

 
 Outreach to industry and professional associations initiated  

 
Mapping of top 100 companies, their metrology needs, and how NML meets these requirements, 
based on metrology demand survey, completed (See key strategic element 4.5.2) 
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4.9 Relations between the NML and the Other Components of  the 
National Quality Infrastructure 

 
 

 
A national metrology institute like the NML is one of the three components of a basic NQI. (See 
“Metrology as a part of a National Quality Infrastructure.”) A national standards body (the Bureau of 
Philippine Standards) and a national accreditation body (the Philippine Accreditation Bureau) complete 
the basic infrastructure. 

 
The Bureau of Philippine Standards is the national standards body of the Philippines and is a member 
of the International Organization for Standardization – ISO and ASEAN Consultative Committee on 
Standards and Quality. 

 
The Philippine Accreditation Bureau is mandated to handle the accreditation of certification bodies, 
inspection bodies, testing, and calibration laboratories. 

 
Civil society also plays an important role in advocating for the enhancement of the NQI. The Philippine 
Metrology, Standards, Testing, and Quality, Incorporated (PhilMSTQ Inc) is a non-profit organization of 
concerned professionals and institutions that plays this role. 

 
At present, the working relationships between the NML and the Bureau of Philippine Standards, 
Philippine Accreditation Bureau, and PhilMSTQ Inc. are weak. Strengthening these relationships would 
result in a more robust NQI. A healthy NQI is the only way to manufacture competitive products, 
enhance consumer protection, make products that are safe for people and the environment, and 
provide a better quality of life for all citizens. 
 
 

4.9.1 Outcome 
 

 
 Professional working relationships between the NML and the other NQI components are 

established. 
 
 

 
4.9.2 Milestones  

 
 
 Relations between the NML and the Philippine Accreditation Bureau, specifically regarding  
    assessors, traceability, proficiency testing, reinforced.  

 
 Relations between the NML and the Bureau of Philippine Standards, specifically regarding  
    standards setting with metrological issues, reinforced. 

 
 Partnership between the NML and PhilMSTQ, specifically regarding the strengthening of the  
    metrology component of the NQI, enhanced. 
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4.10 A Metrology Culture 
 

 
 
There is little public awareness of the science of measurement and understanding of its being an 
essential part of daily living. For example, many consumers use yards to buy cloth, inches to buy wood, 
and dangkal (the Filipino word used to measure the point from the tip of the thumb to the tip of the 
middle finger, when the hand is extended) to sell old newspapers. Parents use spoons or teaspoons, 
instead of precise millilitre units, to measure the medicines they give to their kids. 
 
These non-standard units of measurement fail to ensure that the consumer is getting an accurately 
measured good. On the other hand, giving medicine in spoonfuls may lead to under dosing or 
overdosing. Under-dosing may result in inadequate treatment of an illness, while overdosing may have 
life-threatening side effects. 
 
A similar situation can be found in production processes or with service providers. Why establish a 
precise and reliable national measurement infrastructure if the companies are not making use of it? In 
construction works, walls or stairs are inclined, floor tiles are lying in wiggly lines, electrical outlets in 
one room are in different heights, doors and windows do not lock well, standardized construction 
materials (bricks, tiles, timber, parquet flooring, bathroom piping, etc.) are all a bit different and do not 
fit together, road works are rough-and-ready, etc. In production processes, too high energy or raw 
material consumption or junk production is just accepted. No quality culture is internalized, nobody 
feels the urge to permanently improve (a basic requirement of all quality systems!), and no strong 
consumer request for quality drives improvements and innovations. 
 
Metrology is a scientific, economic, and social necessity. (See 1.1 The importance of metrology.) 
Fostering a metrology culture will ensure that there will be a keen appreciation of the importance of 
metrology at all levels—citizens, institutions, public and private sectors, decision makers, and 
government. 
 
The NML as the de facto national metrology institute plays a major role in promoting the development 
of a metrology culture. It disseminates information about the importance of metrology as a science and 
as a part of daily life. (See 2.2 The national metrology institute and its tasks.) 
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4.10.1  Outcomes 
 
 
 Public knowledge of metrology is enhanced and its importance as a science and as a part of daily 

life is recognized. 
 
 Courses and subjects on metrology are integrated into the technical curriculums. 
 

 

 4.10.2 Milestones 

 
 
 A multi-sectoral advocacy campaign for metrology awareness launched 

 
The marketing and promotion group spearheads this campaign (see key strategic element 4.2e). 
The campaign involves a speaker’s bureau, workshops, public fora, radio, TV, newspapers, and 
online publications. Information materials and case studies are developed. Advocates are 
recruited to increase public knowledge on the science of measurement and its importance. 

 
 Metrology-related education (e.g., a course in measurement uncertainty) for professionals  

developed 
 

Partnerships with professional organizations and universities are established to offer metrology-
related courses as required subjects, especially for college students majoring in engineering and 
the physical sciences. 

 
 Partnerships with industry associations for dissemination of metrology 
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5  POSSIBLE SCENARIOS 
 

 

5.1 Business-as-usual scenario 
 
 
In this scenario, the NML will continue to exert its best effort, but because there will be no significant 
changes in the 10 key strategic elements, the desired outcomes will not be realized. 
 
The services of the NML will continue to be limited to the basic measurements. The NML will be unable 
to provide relevant measurement capabilities that are internationally recognized. As a result, companies 
exporting products need to have their products re-tested at the importing country before they are 
allowed into that country. These companies will incur higher costs and delays and even product losses 
(e.g., over-ripe fruit) and even rejects (e.g., contaminated seafood). All these costs will cut into a 
company’s profits and lessen its competitiveness. 
 
Companies will continue to send their equipment for calibration to laboratories abroad. In the process, 
they will incur additional costs and delays. 
 
Accredited calibration laboratories will still perceive the NML as a competitor. Since the government 
funds the services of the NML, the NML will offer them at lower prices that the accredited calibration 
laboratories cannot match. This will discourage investments in new accredited calibration laboratories. 
As a result, the NML will be overloaded by requests for calibration services and it will be unable to 
perform its other tasks. 
 
Fair trade and the protection of human lives and the environment are not guaranteed because the 
regulators still lack proficiency to competently inspect measuring instruments and finished products. 
 
The NML will fail to provide special services for the top 100 Philippine companies. Industries will be 
unable to improve existing products and innovate new products. They will be unable to use the services 
of the NML because of low awareness of these services. 
 
Public appreciation for metrology and its importance will still be undeveloped. 
 
The NML and the other components of the NQI will work in isolation. This fragmented approach will 
hamper the development of the NQI and its ability to support the needs of its beneficiaries. 
 
The metrology infrastructure will grow at a slow pace and will be unable to cope with industry 
demands. This delayed growth will hamper the country’s competitiveness. 
 
It is very likely that other ASEAN countries will continue to increase their investments in their national 
metrology institutes and to further enhance the competitiveness of their industries. If the Philippines 
fail to do the same, then the country’s national metrology institute and competitiveness will continue to 
lag behind its ASEAN neighbours. The gap might even become greater. 
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5.2 Worse-case scenario 

 
 
A change in government policy or ITDI priorities will derail efforts to build the NML as an institution. It 
will have a smaller budget, fewer staff, and inadequate facilities. The NML will be further hindered from 
developing technical and management competence, customer relations, and marketing and promotion 
skills. It will be unable to maintain its memberships in regional and international metrology 
organizations. 
 
The NML will lose its best and brightest staff to the private sector or to other national metrology 
institutes. It will be unable to maintain and to upgrade its equipment and measurement capability. It 
will stop receiving support and assistance from organizations, such as Physikalisch-Technische 
Bundesanstalt and the Korea Research Institute of Standards and Science. The NML will lose 
international recognition for its measurements. 
  
The NML will not be able to maintain its DAkkS accreditations. Companies that need internationally 
recognized calibration certificates (see Sidebar 2, “Case Study: Shimadzu Philippines Manufacturing”) 
move back to their home countries. 
 
A weak NML will further hamper the growth of a robust NQI, which will impede national 
competitiveness. Companies will fail to develop their competitiveness, which may result in financial 
losses and layoffs. 
 
Metrology will cease to be a public good, i.e., a good that is provided by government without profit to 
all members of the society. (See 1.2 Why it is the role of government to fund metrology.) The private 
sector will take over metrological services and turn them into profit-driven activities available only to a 
select few. There will be more—but not necessarily more competent—accredited calibration 
laboratories but offering only selected, profit making, services. 
 
The regulators will be unable to competently monitor measuring instruments and commodities. For 
example, they may get results that do not accurately reflect the correct quantity of chemicals or 
pollutants in water and whether measurements meet regulated limits. 
 
As a result, the health of consumers and the safety of the environment will be compromised by unsafe 
products or uncalibrated equipment. Government then assumes higher costs resulting from regulators’ 
failure to implement safety regulations, for example, the measurement of tensile strength of steel bars 
used in construction and emissions leading to air and water pollution. 
 
In the national budget the additional costs for “non-quality” (additional costs for non-reliable 
construction works, health care, safety, etc.) will increase further. 
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5.3 Best-case scenario 
 

 
 
In this scenario, all milestones are reached, and all desired outcomes are met. The target Philippine 
metrology pyramid, shown in Figure 6, is realized. 
 
A national metrology policy will be clearly defined and implemented. It will bring about operational 
efficiencies. 
 
The NML will become an independent institute directly under the DOST, with adequate personnel, 
financial resources, and laboratory facilities. There will be more designated institutes that will be 
integrated into the national metrology infrastructure. 
 
The NML obtains international confidence in the relevant measurement capabilities. Accredited 
calibration laboratories and the top 100 companies need not send their equipment for calibration in 
overseas laboratories. Since the calibration and tests are available in the country and their results 
internationally recognized, Philippine exporters avoid the unnecessary expenses of having their 
products re-tested in the markets receiving their goods. 
 
The NML’s relations with the accredited calibration laboratories, regulators, industries, and other 
components of the NQI are strengthened. A more robust NQI will promote the country’s 
competitiveness. 
 
Metrology will be recognized as a science and as an important part of daily life. The NML will be the 
national knowledge center for metrology frequently consulted by quality aware stakeholders. 
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Figure 6. Target Philippine Metrology Infrastructure 
 



 

6  GLOSSARY 
 
 

 

 

 

Accreditation 
 
Accreditation is a formal recognition that a laboratory is competent to carry out specific tests or 
calibrations or types of tests or calibrations. 
 

ACCSQ WG3, Working Group on Legal Metrology 

The ASEAN Consultative Committee on Standards and Quality (ACCSQ) was established in 1992 
with the aim to facilitate the removal of Technical Barriers to Trade (TBT) among ASEAN 
Member Countries to expand intra- and extra-ASEAN trade. 

The ACCSQ Working Group on Legal Metrology is a grouping of legal metrology authorities in 
ASEAN established in 2001 by the endorsement of the 17th ACCSQ Meeting as a Working Group 
under ACCSQ to discuss legal metrology issues. 

The objectives of the WG3 are: 

1.  To align legal metrology in ASEAN to support the objectives of the ASEAN Free Trade 
Area (AFTA) and to ensure that the modernization of legislation in legal metrology  by 
ASEAN Member Countries will not result in the introduction of new technical barriers to 
trade. 

2.  To establish ASEAN cooperation in the area of legal metrology and to improve the 
national legal metrology systems, through cooperation in technology, human resources 
and management expertise. 

3.  To hold discussions and promote ASEAN interest in legal metrology with other 
national, regional and international organization. 

 
APLMF, Asia Pacific Legal Metrology Forum 
 

The Asia Pacific Legal Metrology Forum is a grouping of legal metrology authorities in the Asia 

Pacific Economic Cooperation economies and other economies on the Pacific Rim, whose 

objective is the development of legal metrology and the promotion of free and open trade in 

the region through the harmonization and removal of technical or administrative barriers to 

trade in the field of legal metrology. 
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APMP, Asia Pacific Metrology Programme 
 

The Asia Pacific Metrology Programme is a grouping of national metrology institutes from the 

Asia-Pacific region engaged in improving regional metrological capability through the sharing of 

expertise and exchange of technical services among member laboratories. APMP is also a 

Regional Metrology Organization recognized by the International Committee for Weights and 

Measures for the purpose of worldwide mutual recognition of measurement standards and of 

calibration and measurement certificates. 

APMP's mission is to promote and support a measurement infrastructure in the Asia-Pacific 
region that facilitates international trade, improves industrial efficiency and competitiveness, 
ensures equity in the marketplace, and enhances the quality of life and the environment. 
 
 
BIPM, International Bureau of Weights and Measures 
 

The International Bureau of Weights and Measures (BIPM), was established in 1875 by the 
Metre Convention as an inter-governmental organization.  The mission of the BIPM is to ensure 
and promote the global comparability of measurements, including providing a coherent 
international system of units for: 

 Scientific discovery and innovation, 
 Industrial manufacturing and international trade, 
 Sustaining the quality of life and the global environment. 

The unique role of the BIPM enables it to achieve its mission by developing the technical and 
organizational infrastructure of the International System of Units (SI) as the basis for the world-
wide traceability of measurement results. This is achieved both through technical activities in its 
laboratories and through international coordination. 

 
Calibration 
 
Calibration is a set of operations that establish, under specified conditions, the relationship 
between values of quantities indicated by a measuring instrument or measuring system, or 
values represented by a material measure or a reference material and the corresponding values 
realized by standards. 
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Certification 
 
Certification is the procedure by which a third party provides written attestation that a product, 
process or service meets specified requirements. 
 
 
CGPM, General Conference on Weights and Measures 
 
The General Conference on Weights and Measures (CGPM) is the plenary organ of the BIPM 
and comprises representatives of the Member States of the BIPM.  Every four years it meets to 
approve the work programme and budget of the BIPM, and to deliberate and decide on issues 
of major metrological importance.  
 
 
CIPM, International Committee for Weights and Measures 
 
The International Committee for Weights and Measures (CIPM) comprises 18 members, 
appointed on an individual basis, each of a different nationality who meets annually.  The 
CIPM’s task is to supervise the activities of the BIPM.  The chairpersons of the consultative 
committees are drawn from the CIPM. The work of the BIPM is supported by a number of 
consultative committees (CCs), comprised of international experts of the highest level in 
specific fields who act as advisers on scientific and technical matters, and are responsible for 
the initiation of comparisons. 
 
 
 
CIPM MRA, International Committee for Weights and Measures-Mutual Recognition 
Arrangement 
 
 
The CIPM Mutual Recognition Arrangement (CIPM MRA) is the framework through which 
National Metrology Institutes demonstrate the international equivalence of their measurement 
standards and the calibration and measurement certificates they issue. The outcomes of the 
Arrangement are the internationally recognized (peer-reviewed and approved) Calibration and 
Measurement Capabilities (CMCs) of the participating institutes. Approved CMCs and 
supporting technical data are publicly available from the CIPM MRA database (the KCDB). 
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CMC, Calibration and Measurement Capabilities 
 
Smallest uncertainty of measurement a laboratory can achieve within its scope of accreditation, 
when performing more or less routine calibrations of nearly ideal measurement standards 
intended to define, realize, conserve or reproduce a unit of that quantity or one or more of its 
values, or when performing more or less routine calibrations of nearly ideal measurement 
instruments designed for the measurement of that quantity.  
 
 
DAkkS, German Accreditation Body 
 

DAkkS is the national accreditation body for the Federal Republic of Germany. Pursuant to 
Regulation (EC) No. 765/2008 and the Accreditation Body Act, it acts in the public interest and 
is the sole provider of accreditations in Germany. 

 
DI, Designated Institutes 
 
Apart from a national metrology institute, other institutes can be appointed by the national 
metrology institute or the national government to hold specific national standards.  In the 
context of the CIPM MRA these other institutes are referred to as designated institute (DIs).  
Depending on national metrology policy, the number of Dis varies from country to country. 
 
 
Industrial metrology 
 
Applied, technical or industrial metrology concerns the application of measurement science to 
manufacturing and other processes and their use in society, ensuring the suitability of 
measurement instruments, their calibration and quality control of measurements.[9] Although 
the emphasis in this area of metrology is on the measurements themselves, traceability of the 
calibration of the measurement devices is necessary to ensure confidence in the 
measurements. 
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ISO 7025 standard 
 
ISO/IEC 17025 General requirements for the competence of testing and calibration laboratories 
is the main ISO standard used by testing and calibration laboratories. In most major countries, 
ISO/IEC 17025 is the standard for which most labs must hold accreditation in order to be 
deemed technically competent. In many cases, suppliers and regulatory authorities will not 
accept test or calibration results from a lab that is not accredited. Originally known as ISO/IEC 
Guide 25, ISO/IEC 17025 was initially issued by the International Organization for 
Standardization in 1999. There are many commonalities with the ISO 9000 standard, but 
ISO/IEC 17025 is more specific in requirements for competence. And it applies directly to those 
organizations that produce testing and calibration results.  
 
 
KCDB, key comparison database 
 
The key comparison database (KCDB) is a publicly available database maintained by the BIPM.  
It contains: 

 A list of the participants of the CIPM MRA (Appendix A-KCDB) 

 Information and results of key and supplementary comparisons (Appendix B-KCDB) 

 Calibration and measurement capabilities (Appendix C-KCDB) 

 A list of key comparisons (Appendix D-KCDB) 
 
 
Key comparison 
 
Inter-laboratory comparisons referred to as key comparisons are carried out within the 
framework of the Mutual Recognition Arrangement (MRA).  Key comparisons aim at the 
determination of the degree of equivalence between laboratories of different national 
metrology institutes, and the results are archived in the key comparison database at the BIPM. 
Typically, a travelling standard is measured at all participating national metrology institutes and 
the analysis is carried out on the basis of the corresponding measurement results including the 
quoted uncertainties.  
 
A key comparison reference value is determined which is then used to calculate the degrees of 
equivalence according to the MRA. The procedure used for determining the key comparison 
reference value, however, is not prescribed by the MRA. 
A particular aspect in the statistical analysis of key comparison data is to account for 
uncertainties determined according to the „Guide to the Expression of Uncertainty in 
Measurement“. 
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Legal Metrological control 
 
Legal metrological control is the whole of legal metrology activities. 
It includes type or pattern approval, initial verification, subsequent verification, and inspection 
or supervision of the use of measuring instruments. 
 
 
Legal metrology 
 
Legal metrology is the application of legal requirements to measurements and measuring 
instruments.  It concerns activities which result from statutory requirements and concern 
measurement, units of measurement, measuring instruments and methods of measurement 
and which are performed by competent bodies.  Such statutory requirements might arise from, 
amongst others, the needs for protection of health, public safety, the environment, enabling 
taxation, protection of consumers and fair trade.  
 
 
Measurement standard 
 
Measurement standard means a material measure, measuring instrument, reference material 
or measuring system intended to define, realize, conserve or reproduce a unit, or one or more 
values of a quantity, to serve as a reference. 
 
 
Metre Convention 
 
The Convention of the Metre (Convention du Metre) is a treaty that created the International 
Bureau of Weights and Measure (BIPM), an intergovernmental organization under the authority 
of the General Conference on Weights and Measures (CGPM) and the supervision of the acts in 
matters of world metrology, particularly concerning the demand for measurement standards of 
ever increasing accuracy, range and diversity, and the need to demonstrate equivalence 
between national measurement standards. The Convention was signed in Paris in 1875 by 
representatives of seventeen nations.  As well as founding the BIPM and laying down the way in 
which the activities of the BIPM should be financed and managed, the Metre Convention 
established a permanent organizational structure for member governments to act in common 
accord on all matters relating to units of measurement. The Convention, modified in 1921, 
remains the basis of international agreement on units of measurement. The BIPM now has fifty-
six Member States, including all the major industrialized countries. 
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Metrological traceability 
 

Metrological traceability is 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". Metrological traceability permits comparison of 
measurements, whether the result is compared to the previous result in the same laboratory, a 
measurement result a year ago, or to the result of a measurement performed anywhere else in 
the world. 

Traceability is most often obtained by calibration, establishing the relation between the 
indication of a measuring instrument and the value of a measurement standard. These 
standards are usually coordinated by national metrological institutes: National Institute of 
Standards and Technology; National Physical Laboratory, UK; Physikalisch-Technische 
Bundesanstalt among others. 

 
Metrology 
 
Metrology is the science of measurement and its application.   
 
Metrology can be subdivided into scientific metrology (the development and organization of 
the highest level of measurement standards, legal metrology (the assurance of correctness of 
measurements where these have an influence on the transparency of trade, law enforcement, 
health and safety) and industrial metrology (the satisfactory functioning of measurement 
instruments used in industry, production and testing). 
 
 
MiC, Metrology in Chemistry 
 
Metrology in Chemistry focuses on the study of comparability and traceability of chemical 
measurements to ensure the reliability of results. This is essential in establishing global mutual 
recognition of analytical results thereby to provide a technical foundation for wider agreements 
related to international trade, commerce and regulatory issues. Comparability and metrological 
traceability are normally established through participation in inter-comparisons organized by 
regional/international metrology organizations like the International Bureau of Weights and 
Measures (BIPM) and Asia Pacific Metrology Programme (APMP), and the use of certified 
reference materials. 
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NMI, National Metrology Institute 
 
A national metrology institute, NMI, is a laboratory considered to be the primary source of 
measurement standards in a given country.  It is designated by national decision to develop and 
maintain national measurement standards for one or more quantities.  An NMI represents the 
views of its home country to the NMIs of other countries, as they relate to the regional 
metrology organizations and to the BIPM. 
 
 
NQI, National Quality Infrastructure 
 
The National Quality Infrastructure is taken as the totality of the institutional framework (public 
or private) required to establish and implement standardization, metrology (scientific, industrial 
and legal), accreditation and conformity assessment services (inspection, testing and product- 
and system certification) necessary to provide acceptable evidence that products and services 
meet defined requirements, be it demanded by authorities (technical regulation) or the market 
place.  
 
 
OIML, International Organization of Legal Metrology 
 
The International Organization of Legal Metrology (OIML) is an intergovernmental treaty 
organization whose membership includes Member States, countries which participate actively 
in technical activities.  It was established in 1995 in order to promote the global harmonization 
of legal metrology procedures.  Since that time, the OIML has developed a worldwide technical 
structure that provides its Member with metrological guidelines for the elaboration of national 
and regional requirements concerning the manufacture and use of measuring instruments for 
legal metrology applications. 
 
 
Proficiency Testing 
 
Determination of laboratory testing performance by means of inter-laboratory comparisons 
conducted by an authorized third party. 
 
Inter-laboratory comparisons is the organization, performance, and evaluation of tests or 
calibrations on the same or similar items or materials by two or more laboratories in 
accordance with predetermined conditions. 
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PTB, PhysikalischTechnischeBundesanstalt 
 
The Physikalisch-Technische Bundesanstalt (PTB) is the national metrology institute of Germany 
providing scientific and technical services. PTB measures with the highest accuracy and 
reliability – metrology as the core competence. 
 
 
Quality management 
 
Quality management means the coordinated activities to direct and control an organization 
with regard to quality. 
 
 
Regulated areas  
 
Regulated areas refer to field of endeavours that require statutory regulations to ensure health, 
public safety, environmental protection, and trade and business transactions.   
Examples are quantity of pre-packaged goods to protect against short measure and ensure fair 
financial transactions, regulations to limit the amount of electromagnetic radiation emitted by 
electrical appliances, food must be free from hazardous content (pesticides, antibiotics, 
hormones, toxins, etc), accurate doses of x-ray or scanner radiation. 
 
 
RMO, Regional Metrology Organization 
 
A Regional Metrology Organization is an association of national metrology institutes from one 
region that is created to facilitate collaboration between the national metrology institutes.  
RMOs play a prominent role within the CIPM MRA as they are responsible for carrying out the 
calibration and measurement capabilities review process. 
 
At the present time, there are five RMOs: 

 Intra-Africa Metrology System (AFRIMETS) 

 Asia Pacific Metrology Programme (APMP) 

 Euro-Asian Cooperation of National Metrological Institutions (COOMET) 

 European Association of Metrology Institutes (EURAMET) 

 Inter-American Metrology System (SIM) 
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Scientific metrology 
 
Scientific or fundamental metrology concerns the establishment of quantity systems, unit 
systems, units of measurement, the development of new measurement methods, realisation of 
measurement standards and the transfer of traceability from these standards to users in 
society. The BIPM maintains a database of the metrological calibration and measurement 
capabilities of various institutes around the world. These institutes, whose activities are peer-
reviewed, provide the top-level reference points for metrological traceability. In the area of 
measurement the BIPM has identified nine metrology areas including length, mass and time. 
 
 
SI, International System of Units 
 
The International System of Units (abbreviated SI from French: Le Système International 
d'Unités) is the modern form of the metric system and is the world's most widely used system 
of measurement, used in both everyday commerce and science.  
The SI is defined by the SI Brochure, which is published by the BIPM. 
 
 
 
Standards  
 

A Standard is a document established by consensus and approved by a recognized body that 
provides, for common and repeated use, rules, guidelines or characteristics for activities or 
their results, aimed at the achievement of the optimum degree of order in a given context.   
Compliance to a standard is not mandatory but rather voluntary.   

 
Supplementary comparison 
 
A supplementary comparison is one of the set of comparisons conducted by the RMOs to meet 
specific needs not covered by key comparisons, including comparisons to support confidence in 
calibration and measurement certificates.  Supplementary comparisons are stand-alone 
exercises. Laboratories from outside the region may be invited to participate. 
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Technical regulation 
 
Technical regulation is a document which lays down product characteristics or their related 
processes and production methods, including the applicable administrative provisions, with 
which compliance is mandatory.  It may also include or deal exclusively with terminology, 
symbols, packaging, marking or labelling requirements as they apply to a product, process or 
production method.  A mandatory or compulsory standard is also a technical regulation. 
 
Technical regulation is concerned with the safety and health of the population, the health of 
plants and animals, the protection of the consumer against deceptive practices, and the 
protection of the environment.  Technical regulations are developed and administrated by 
competent authorities such as the ministries responsible for agriculture, construction, 
electricity, environment, health, industry and trade, telecommunication, tourism, transport, 
petroleum and mineral resources, and others.  Because technical regulations should be based 
on the relevant international, regional and national standards, coordination with the National 
Standards Body and other NQI institutions is of paramount importance. 
 
 
Testing 
 
Testing means the determination of one or more characteristics of an object of conformity 
assessment including to a specified procedure. 
 
 
Type approval 
 
Type Approval is a decision of legal relevance based on the evaluation report, that the type of 
measuring instrument complies with the respective statutory requirements and is suitable for 
use in the regulated area in such a way that it is expected to provide reliable measurement 
results over a defined period of time. 
 
 
Verification 
 
Verification of a measuring instrument is the procedure (other than type approval) which 

includes the examination and marking and/or issuing of a verification certificate, that ascertains 

and confirms that the measuring instrument complies with the statutory requirements. 
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ANNEX A 

DAkkS Accreditation Certificate 
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