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1. Introduction

In recent years there has been an increased interest in metrology legislation in developing countries, reflecting the growth in their economies, the expanding scope of metrology and the need to modernise metrology systems. In 1996 a Survey of Legal Metrology Infrastructure Needs in Asia Pacific Developing Economies conducted for Asia Pacific Legal Metrology Forum (APLMF) by the late Knut Birkeland found that metrology legislation in developing countries in the region were in differing stages of revision. These revisions were motivated by the need to modernise the legislation to meet the requirements of both technical and political/economic developments. However it was noted that in most cases the revisions were extrapolations of existing legislation.

Arising from this Survey the Asia Pacific Legal Metrology Forum (APLMF) organised in September 1997 a three-day workshop on Legislation and Administration in Tsukuba, Japan, which considered existing legislative and administrative systems, current challenges to legal metrology and the role of accreditation. Since then a number of Forum member countries have been revising their metrology legislation.

2.Background

When legal metrology developed some 5000 years ago there were only developing countries. However the development of State structures created a need for the information provided by measurement to organize, plan, defend and tax with efficiency. Such accounting required metrology systems that could provide consistency of measurement across a wide range of practical measurements. The mandate of the State was essential to ensure conformity to measurement requirements, suppress fraud and provide trust and confidence in the measurement system.

China (1) well illustrates this traditional relationship between the State and metrology. During the Shang Dynasty some 3500 years ago a system of standard measuring instruments for length, mass and capacity was established. A State organisation with special officials was assigned responsibility for checking the accuracy of these instruments twice a year. As well as trade in commodities these standards were also mandatory for the production of weapons, vehicles, a wide range of handicrafts and the construction of buildings.

However metrology systems need strong States to avoid fragmentation of the system, and historically all nations have experienced periodic decline of central State power and national metrology systems.

This was emphasised by Confucius in his Analects (2) where he stated

“Decide on standard weights and measures after careful consideration, and re-establish official posts fallen into disuse,

 and government measures will be enforced everywhere”

Metrology systems also have had a pervasive development impact by shifting societies from a qualitative to a quantitative perception of reality,(3) which has made modern science and technology possible

The importance of metrology systems to the authority of the State and national sovereignty was also highlighted when USA achieved its independence. George Washington in his first Presidential address to Congress identified a standardised system of weights and measures as a top priority for the new nation, and in July 1790 Jefferson introduced legislation to Congress to establish a decimal weights and measures system.

With the development of the modern State, Royal decrees and religious commandments were replaced by Weights and Measures legislation and administration, which have been most effective in providing trust and confidence in market place measurements. However regulatory metrology has a different enforcement structure with the government authority operating the measuring instruments. This has led to a legislative fragmentation of legal metrology and in many countries there is now a need for a comprehensive and unified legislative basis for the national measurement system.

3. Why Legislate for Metrology?

 Metrology legislation is central to the development of a metrology system. In developing or revising measurement legislation the following roles of legislation need to be taken into account.

1.It ensures the consistency of measurement by giving legal standing to the national standards and units of measurement and requires all measurements used for legal purposes to be traceable to these national standards and that only legal units to be used.

2. By providing a legal definition of traceability and by certifying working standards it provides a sound evidential basis for measurements.

This was essential for the effective operation of trade measurement enforcement and has become increasingly important with legal challenges to regulatory requirements based on measurement, particularly traffic speed measurement breathalysers and environmental measurements. It avoids the difficulties that can be experienced when lawyers in court cases attempt to define the meaning of measurements i.e. “ lawyers metrology” rather than legal metrology.

3. By having well defined requirements and an enforcement mechanism, it minimizes fraud in transactions based on measurements

4. Legislation and enforcement will also provide trust and confidence in measurements, which will significantly reduce transaction costs and contribute to the social capital and maintenance of a civil society. The Nobel economic Laureate Kenneth Arrow stated (4)


Virtually every commercial transaction has within itself an 

element of trust, certainly any transaction conducted over a 

period of time. It can be plausibly argued that much of the economic backwardness in the world can be explained by 

the lack of mutual confidence 

5. The legislative requirement for traceability, together with certification of working standards can provide an effective mechanism for overcoming fragmentation of the measurement system and co-ordinating the measurement activities of regulatory authorities.

6.Legislation also defines the commitment of government to the metrology system. Generally this is a more durable commitment than policy, however it does need to be supported by evidence of the utility

of the metrology system.

7.Legislation can unify the national measurement system and contribute to the development of a global measurement system 

4. How to Legislate for Metrology in Developing Countries

There are a number of issues that need to be considered by developing countries when drafting their metrology legislation;

1.There has been a massive change in the scope of legal metrology, so that whilst traditional weights and measures is still important other areas of metrology such as utility metering, agricultural quality measurements, health and safety and environment measurements may be more economically or socially significant.

2.Weights and Measures in many developed countries has limited its scope to consumer protection, however in developing countries farmers are amongst the poorest members of society and   need protection when selling their produce. The APLMF identified rice moisture measurement as a significant problem in the sale of rice by farmers and has a significant training program on this issue.

3.Metrology systems in developing countries have tended to follow the path of development of developed countries, and this has been emphasised by development assistance programs, which transfer technology from developed countries. However this can result in inappropriate development due to very significant differences in the economic and social structures leading to quite different needs for metrology.

4 Limited resources will mean that the scope of the measurement legislation should be limited to those measurements, which are of significant economic and social importance and for which it is practical to maintain national standards. Many developing countries have established niche markets in particular products, which should be given priority.

5. Enacting comprehensive legislation based on the SI units as national legal units, will result in many legal measurements being unverifiable. Units of measurements should only be made legal units of measurement where there is a need and they are verifiable.

6. Provision should be made in the legislation for incorporating overseas measurement standards into the national system by certification. 

7. Whilst income tax is the main source of government income in developed countries, excise and resource rent taxes often based on measurement are significant sources of government revenue in developing countries. In PNG it was noted that (5):


-Mineral products contribute 70%of PNG export income and 

        17% of government revenue

- In PNG excise revenue based on measurement of petroleum alcohol and tobacco are important sources of government revenue

-There is a proposal to develop the PNG natural gas deposits and 

        export the gas to Australia by a high-pressure gas pipeline

All of these sources of government revenue and national income rely on accurate and consistent measurement.”

8. The UNCTAD specialist workshop on commodity exports of LDC’s held in 2002 noted (5) that adequate measurement system have often been overlooked in developing countries and the difficulties these countries face in fulfilling the requirements of the SPS and TBT Agreements.

9. Many developing countries lack the governmental structures and mechanisms necessary to support an effective measurement system. The World Bank in their 1997 World Development Report The State in a Changing World, (6) 

Stated



An effective State is vital for the provision of the rules 



and institutions that allow markets to flourish, without 



it sustainable development, both economic and 



social is impossible

10. Whilst bulk commodity exports have been important for developing countries as I mentioned in my paper in Cape town last year (7) international trade in processed food and beverages is increasing at twice the rate of trade in primary commodities and for developing countries trade in high value food products now account for more than 50% of the agri-food exports. 

11. Introducing regulatory metrology for environmental, health and safety control is also a challenge for developing countries. The World Disaster Report estimated (5) that 70% of road fatalities occur in developing countries and that the current cost of traffic accidents in these countries was roughly the level of all international aid. 

The OECD has noted the need for a stringent enforcement regime and a consistent penalty system to address this problem Legal metrology can make a significant contribution to such a program.

12.Privatisation of government measurement related services eg utility services could result in an increased demand for measurement (5) and a loss of trust and confidence in these measurements. Metrology legislation needs to accommodate these changes

13.Overseas Development Assistance (ODA) has been a major source of funds for the development of metrology systems in developing countries. However ODA is increasingly being directed to achieve the Millennium Development Goals as expressed in the National Development Plans of each developing country. Generally these plans do not recognise metrology and if this is not corrected it will become increasingly difficult to obtain funding. An important way to obtain this recognition and commitment from government is to enact metrology legislation.

14. Harmonising legislation and administration both regionally and internationally to reduce technical barriers to trade.

15. Finally a most important issue in drafting metrology legislation is to have a well-defined structure for the administration of the legislation. Too often metrology legislation is enacted that turns out to be unadministrable.   

5. Legal Metrology in the Pacific Islands

In the last few years I have been involved in trying to establish or develop metrology systems in East Timor and the Pacific Islands. Progress has been slow, partly due to civil unrest, however I would like to describe the metrology situation in the Pacific Islands.

In 2005 I conducted a study (8) for the Pacific Islands Forum on the appropriate legal and physical metrology infrastructure in the fourteen Forum Island Countries (FIC’s). This was to assist the consistency of measurement in the FIC’s and support regional and international trade.

The topic was not new to me. I had organised a meeting of trade measurement authorities from the Pacific Islands in association with the Eighth International Conference of Legal Metrology held in Sydney in October 1988. A second meeting was held in Sydney in 1994 in association with the First Asia Pacific Legal Metrology Forum meeting. Whilst these meetings adopted recommendations on regional co-operation in metrology, harmonisation of metrology legislation and training of staff no progress was made due to a lack of commitment by Pacific Island governments and a lack of interest by bilateral donors. A further meeting held Auckland in 2001 agreed that before deciding on a detailed program of regional co-operation a sectorial and institutional analysis and needs assessment should be undertaken. The 2005 study was stimulated by discussions on meeting WTO requirements for international trade and had some degree of government commitment.

Whilst international trade in bulk commodities, particularly sugar, timber, minerals and gold have been important for some FIC’s it has recently been noted (9) that the revolution that is occurring in the export of high value agricultural and spice exports from developing countries provides a significant trading opportunity for FICs which is yet to be realised. A recent success story has been the production and export of vanilla from PNG, which is now the second largest producer in the world.

The Pacific Islands Forum comprises the cultural and geographic regions of Melanesia, Micronesia and Polynesia. There are fourteen independent and self governing island member countries in the Forum, of which Papua New Guinea with a population of six million is the most populace and Nuie with a population of 1,800 and a further 30,000 living overseas in New Zealand and Australia the least populace. A median country would be Tonga with a population of 100,000. The total land area of the fourteen countries is about 500,000 square kilometres, primarily PNG, and a sea area of 20,000,000 square kilometres.

There is significant regional co-operation among Forum members that has as its goals economic growth, sustainable development, good governance and security. However this co-operation is based on independent sovereign states and there is no political or legal integration as in the European Union.

Due to limited capabilities and resources consideration was given to a regional metrology system. Apart from the political/legal impediments mentioned above, geographical isolation is a further impediment. Whilst there will be a place for regional calibration and testing laboratories for primary standards and pattern approval, most regulatory measurements and enforcement activities will be conducted locally. Those countries that have established systems have had to establish a number of local facilities to service trade and industry.

Most of the countries had weights and measures systems derived from their relationship before independence with Britain, USA, Australia and New Zealand. However lack of resources and unstable government has seen many of these weights and measurement systems cease. Of the fourteen countries only three PNG, Fiji and Tonga have well-established measurement systems, with metrology legislation, national standards of measurement and specialised metrology staff/inspectors. Three other countries Solomon Islands, Cook Islands and Kiribati have metrology legislation and limited standards facilities but lack specialised staff.

The other eight countries are yet to establish metrology systems and have no standards or metrology legislation. However measurements are used extensively in these countries, eg sale of petroleum and meat, pre-packaged goods, utility metering, weighing of freight, export of commodities, quarantine, surveying, medical and meteorological applications, manufacturing and construction industries and collection of Government excise, and there were complaints about many of these measurements in all countries.

Traditional systems and values in the Pacific were geared to subsistence living by small self-sufficient groups. Market transactions were based on a form of reciprocal exchange of goods, which was seen as a gift relationship rather than a commercial transaction (10), and measurement was not seen as necessary or desirable. In addition governance is a major development issue for these countries with some being seen as failed states. All this has worked against the maintenance and development of metrology systems. 

Whilst conducting the study opposition to the introduction of metrology systems was expressed as “there is no place for measurement in our country”, reflecting opposition to commercialisation of traditional practices. 

For this reason I stressed in my report the role of metrology in establishing trust and confidence in transactions based on measurement and the support given to the ethical nature of metrology by the holy books of the world.

However the comments opposing measurement also reflected a lack of understanding of the wide use of measurement in these countries, and the contribution it makes to economic and social development, a lack of understanding that is also quite common among governments and industries in developed countries. Without this understanding there is difficulties in obtaining the commitment of governments to establish and maintain a metrology system.

In addition the Pacific Island countries receive a very large amount per capita of overseas development assistance much of which has been ineffective. I detailed in another study (5) the analysis by the Asian Development Bank of their experience in capacity building with governments of developing member countries and their guidelines for effective development, which could equally be applied to the metrology systems.

They found that technical assistance grants for institutional strengthening are often ad hoc and have a short-term narrow focus, concentrating on superficial symptoms of institutional inadequacies and missing key institutional areas in need of strengthening.  They also found that there was a tendency to impose recommendations for institutional improvement from the outside rather than develop solutions to problems with the full participation of those affected.

They also identified a number of specific inadequacies, which included

· prior sector and institutional analyses, and related needs assessments are not undertaken rigorously;
· there tends to be an over emphasis on training and hardware supply and inadequate attention to more important capacity variables such as policy, strategy, management ability, systems and redesigned work processes;
· inadequate attention is given to the active involvement of higher management of the institution concerned and to creating internal resources to sustainably manage the capacity building process;
Taking account of this the first recommendation of the Pacific Study was;

To identify needs and assist in setting priorities 

for the development of the national metrology system 

each FIC should conduct a basic survey of the current 

and future use of measurement in their economy and 

identify the economic and social benefits.

Following on from this survey it was further recommended


Co-ordination of government measurement facilities 

staff and resources should be implemented by the 

national metrology authority in each FIC to provide 

cost effective systems and better use of scarce resources.

Both of these recommendations would be difficult for many of the countries to implement without assistance so a third recommendation was

To establish a Pacific Islands Metrology Forum which 

would provide for information exchange between members 

and harmonise metrology requirements in the Pacific.

A fourth and key recommendation was for 

each FIC Government to commit to enacting modern 

and harmonised metrology legislation and administration.

Harmonisation of requirements and administrative procedures will require consultation with metrology authorities in other FIC’s.It is quite difficult and expensive to organise meetings of all FIC’s so it was recommended that consultation on legislative harmonisation could occur in association with a meeting to establish a Pacific Islands Metrology Forum

The Study and its recommendations were endorsed at technical and Ministerial meetings but implementation has been delayed by civil unrest in some FIC’s and a lack of commitment by some governments without bilateral development assistance.
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