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1 Introduction
During the period February 2015 to April 2015 a Survey on the Country needs in the metrology field has been prepared and executed (Annex 1). The action was covering the needs on legal metrology and the needs on scientific/industrial metrology in the Country. It has been organized via the dissemination of a questionnaire with a number of questions covering both the fields. The questionnaire has been sent to the most representative business entities and public entities involved in the sector, where the methodology applied for getting the feedback from the largest number of customers has considered as well the solution of a continuous being in touch with the stakeholders via direct calls and targeted visits. More some of the experts had the opportunity of visiting and discussing with people from laboratories and verification entities.
In particular, in order to have more accurate and detailed information in specific sectors, visits were organized in several testing and subsequent verification laboratories.  
On the basis of the data collected by the Survey action, reporting the view of stakeholders, users and customers, and on the basis of the analysis on such data reported in the Needs Assessment Report, the present document suggests some of the key elements to be considered in the implementation of the medium (2015-2018) to long term strategy (2019 – 2022) to be prepared by the Kosovo Metrology Agency (KMA).

The medium to long term strategy will permit to have a revised programme formulation process that will assure a more flexible formulation and a more defined planning process, within the scope of the strategic framework.

This would allow a wider contribution to the strategic process of setting the priorities in the Country.
2 The role of Metrology in a changing context
The needs for sustainable competitiveness and innovation require an infrastructure which is able to deal with regulations, trade and industry policy, and scientific and technical conditions. A reliable, internationally recognized metrology system that makes it possible to realize accurate, complying with the needs, comparable and traceable measurement results is one of the essential elements of an environment capable of encouraging competitiveness and innovation. KMA should comply with this general requirement.
From the EURAMET document on the strategy for the years 2020 it comes out the following suggested philosophy:
Metrology with traceability to measurement standards plays a vital role in business and regulations alike as globalization increases.

Reliable and traceable measurement underpins the welfare of a modern society and plays a critical role in supporting economic competitiveness, manufacturing and trade as well as quality of life. In this modern world, a well developed measurement infrastructure gives confidence in many aspects of our daily life by for example: 

· Enabling the development and manufacturing of reliable high quality and innovative products 

· Supporting industry to be competitive and sustainable in its production 

· Removing technical barriers to trade and supporting fair trade 

· Ensuring safety and efficacy of healthcare 

· Meeting the grand challenges of energy, climate change, transport and environment. 
Our strategy concentrates on helping member nations and Europe to meet future needs related to innovation, growth and societal well being through the provision and development of quality assured and traceable measurement.
Dissemination of best practice of fundamental and legal metrology in the country is another fundamental aspect.
It is not possible even for the largest European NMIs to provide a comprehensive range of measurement and calibration services for their State. States are becoming increasingly reliant on foreign NMIs for the provision of measurement and calibration services. However, what is most valued by those using a national measurement infrastructure, particularly SMEs, is the capability provided locally by their ‘own’, local NMI.
Our Goal is to: 

· Understand the true needs and visions of members and have an inclusive approach to all member needs 

· To support all members and associates in achieving their own objectives taking into account existing diversity but balanced with overall European needs 

· Increase scope for co-operation and sharing of resources/facilities for mutual benefit and convergent development 

· Stimulate the development of a stable national framework for metrology by appropriate involvement of key metrology players as well as supporting metrology excellence as a driving force. 
Many of the challenges we face are the global challenges of Health, Climate change, Environment, Energy, and Sustainability. Such challenges require global solutions supported by reliable measurement, requirements for which often exceed the capacity and capability of individual nations and their National Metrology Institutes (NMIs). Thus pooling of metrological resources across national boundaries is essential to tackle key societal challenges. 

Furthermore, the pace of development is accelerating at an unprecedented rate and offers huge opportunities and challenges for developing new industrial products and services. Average product life cycles in many sectors have decreased markedly, and complexities of products and services increased. New technologies are having a major impact in this respect. Inevitably the demand for metrology and metrological services is growing in tandem and is entering a new era. Innovation and investment in metrological capability and dissemination are essential to match the trend in demand. However, with the constraint on national resources in recent years, NMI’s in Europe must co-operate
The recently announced European strategy for smart, sustainable and inclusive growth – EUROPE 2020– is expected to set the agenda for European research & innovation organizations. Several of the flagship initiatives of that strategy will engage metrology, including: 
· “Innovation union” 
· “A digital agenda for Europe” 
· “Ressource efficient Europe” 
· “An industrial policy for the globalization era” 
As Metrology in member states of EURAMET is at different stages of development; also the different national requirements vary widely, our mission is to: 
· Develop and disseminate an appropriate, integrated and cost effective measurement infrastructure for Europe taking into account the needs of end users in industry, business and Government 

· Ensure that the European measurement infrastructure is internationally competitive and recognised, and is based on robust and high quality science and R&D. 

· Support members in meeting their own national requirements through collaboration and a balanced European measurement infrastructure

To enhance the understanding of our stakeholders about the work EURAMET does and the benefits of the work, it is critical to promote our work effectively to increase uptake and impact, and thus secure future support for metrology.

We will: 

· Develop an engagement plan with stakeholders
 - Industry and Business 

- National Government 

- EC and relevant directorates

- Standardization Organisations 

- Universities 

- Research Institutes

- Legal and Conformity Assessment Organisations

· Facilitate impact analysis of work done by EURAMET and its members 

· Update our Metrology Foresight Roadmaps 

· Launch a sustainable promotional and awareness programme

· Develop key partnerships 

· Understand stakeholder needs 

· Increase impact of our work 

· Anticipate market and needs trends based on foresight analysis
In many areas, metrology makes an important contribution to the making of policies and their implementation on a robust basis. The challenge is to create continuous awareness with policy makers and other organizations involved in policy, such as regulators, standards bodies and legal metrology authorities about the expertise and the knowledge base of EURAMET members. EURAMET will take a proactive approach and offer comments and advice during the development of European policies.
Considering the importance of the suggested strategy by EURAMET, the strategy document to be prepared by KMA should be aligned to such key elements, taking into account that the previous indications have been already applied by a multiple number of NMIs in Europe. In that context, KMA should be prepared to participate in the Research program EMPIR which follows the EMRP. It must begin to develop some identified Research activities which could be linked with the development of new calibration procedures or improvement of existing procedure, taking into account that the new program will include an innovation component.
KMA will be increasingly more active in the legal metrology organizations OIML - (International Organization for Legal Metrology) and WELMEC (European Regional Organization for Legal Metrology).

The harmonization and also the implementation of the legislation, technical documents and procedures, with the European Directives including WELMEC guides and OIML Recommendations must be continued and become the first reference point for the country in the establishment of requirements for measurements such as requirements for new measuring instruments that are stated in directives; the most important of these directives being the Measuring Instrument Directive 2004/22/EC (MID), the Directive 2009/23/EC on Non-automatic Weighing Instruments (NAWI), the Council Directives 76/211/EEC – Pre-packaged Products and 75/107/EEC - Bottles Used as Measuring Containers. 

Meanwhile Kosovar authorities must continue the implementation of Regulation 765/2008 on Accreditation and Market Surveillance.

KMA has an important role in developing and completing these processes.
KMA should also be more active in the scientific organizations: the Meter Convention through the CIPM-MRA (Mutual Recognition Arrangement of the Comité International des Poids et Mesures) and EURAMET (European Association of National Metrology Institutes). It should start by being an Associate to the CGPM (Conférence générale des poids et mesures).

The participation in the BIPM and EURAMET inter-laboratory comparisons must continue for the validation of the current and future calibration and measurements capabilities (CMCs) of KMA. It will be the mean for the recognition of the CMCs of KMA at the European and international level with their publication in the BIPM KCDB.

In addition KMA must also participate in the relevant Technical Committees of EURAMET in order to gain expertise and experience in KMA fields of activities and remained informed on the EURAMET policy and activities.
The reference metrology chain is the same in all the European Countries and is reported in the attached Figure 1:
[image: image1.png]Strategy &
Regulatory Framework

Standards,
Knowledge & Services

Calibration & Testing Services
and Instruments.

Production,
Services & Compliance





Fig 1 - (NMO= National Metrology Organisation, NMS= National Metrology System)
3 The KMA mission and infrastructure
The Kosovo Metrology Agency of the Republic of Kosovo (hereafter in the text KMA) is an Agency within the Ministry of Trade, which has a leading role within the national system for metrology and performs tasks and duties laid down in:

· Law on Metrology 03/L-203 (2010), amended and supplemented by Law 04/L-124 (2012)

· Law on precious metals works 04/L-154 (2013)  

· Law on standardization 03/L-144 (2009) and

· Law on accreditation 03/L-069 (2009), amended and supplemented by law 04/L-007 (2011).

As mentioned in the amended Law on Metrology, Kosovo Metrology Agency (KMA) is the competent national metrological institution, and as such, plays a leading role in establishment and maintenance of the national metrology system and is responsible for:

· Providing traceability of measurements, realization and maintenance of the national measurement standards and certified reference materials, as well as calibration of measurement standards and measuring instruments, conformity assessment of the type of measuring instruments, 

· Implementation of metrological and related to them technical regulations, laid down in this and other laws and regulations adopted on the basis of this and other laws,

· Verification of measuring instruments, metrological supervision of the quantities of pre-packed products and supervision over the enforcement of the provisions of this law and regulations adopted pursuant to this law (to be implemented). 

· Conducting and implementing activities related to the international recognition of measurements carried out in Republic of Kosovo.

The responsibilities, as well as relation between Kosovo metrology Agency, Ministry of Trade and Industry and other participants in metrology infrastructure regulated according to the law on metrology is shown in Figure 2:
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Fig 2 – KMA Organogram
For being recognized as a holder of national measuring standard, the institution should:

-
Have accreditation or equivalent in accordance with the requirements of ISO/IEC 17025 standard for performing calibration, needed for traceability in accordance with appropriate standard;
-
Manage to provide the traceability, measuring methods, measuring instruments and IT equipment; by qualified staff;

-
Have complete review of the conditions for immediate, short-terms and long-terms needs of calibrations on highest level in Republic of Kosovo and in the world;

-
Maintaining the level of uncertainty in measuring range of physical quantity for which has been accredited;

-
Has complete strategy on development of calibration activity in its own laboratory, according to the needs in the Republic of Kosovo;
Table1. Membership of the Kosovo Metrology Agency in international metrology organizations

	International organization
	Status
	Since

	Meter Convention
	-
	-

	EURAMET
	Liaison Organisation
	2011

	OIML
	-
	-

	WELMEC
	-
	-


 According to the Law on control of precious metal articles, the responsibility of the Kosovo Metrology Agency is the control of the articles made from precious metals, their composition and content (degree of fineness), the manner of their testing, hallmarking, conditions for placing on market and supervision.

According to the Administrative Directive 2009/20, KMA is also charged with giving permission to individuals and legal entities to perform verification of measuring devices at the vehicle technical control centers.

.3.1 Mission and Vision of KMA 
The mission and vision of the Kosovo Metrology Agency regarding metrology are proposed as follows:

· KMA’s vision is to provide the necessary metrology services in all strategically important fields on national level and to ensure international recognition of measurements and calibrations carried out in the country.

· KMA’s mission is to establish, maintain and develop metrology infrastructure which will provide reliable and traceable measurements as an unavoidable element, necessary for attaining global competitiveness and improving the economy of the country.  
3.2   Legal Framework
The Law on Metrology 03/L-203 ("Official Gazette of RK", 89/2010) has been adopted in 2010 and has abolished the initial law 02/L-34, which was adopted in 2006. The current law is amended and supplemented in 2012 by the law 04/L-124 ("Official Gazette of RK", 27/2012). This law regulates the system of measuring units, measuring etalons, procedures for assessment of the conformity of measuring units, metrological requirements for pre-packages products, authorization in the field of metrology, metrological observations, as well as it regulates the metrology system in the Republic of Kosovo in general, and the Kosovo Agency for Metrology, as the only state body for metrology, in particular.

The Law on Precious Metals 04/L-154 ("Official Gazette of RK", 2/2013), adopted in 2013, regulates harmonization of production and sale of precious metal products with International Standard ISO 9202. 

These laws are supplemented by 33 Administrative Instructions (for the list, see Annex xxx) and are aligned to European requirements and practices in general. The Non-Automatic Weighting Instruments Directive 2009/23/EC is already fully transposed in the base of the Law on Metrology, Administrative Directive 15/2011. There is an ongoing progress on transposition of the Measurement Instruments Directive 2004/22/EC in the current law, which most likely will be proposed in a form of a legal regulative. As for the directive regarding pre-packaged products, provisional acts have been put in place in the Law on Metrology, but their further developments are necessary.

According to the Administrative Instruction 11/2013, the units of measurements in use in the Republic of Kosovo are the units (base units and derived units) defined by the International system of units (SI).
3.3   Organisational structure and activities of KMA 
The unique state entity responsible for developing and performing metrology services is the Kosovo Metrology Agency (KMA), which operated under the Ministry of Trade and Industry (MTI). KMA is a budgetary institution and all sources of funding come from the Kosovo Consolidated Budget (KCB), managed by the Government of Kosovo. On the other hand, the funding earned by the KMA through its metrology services is deposited in the KCB. At the present, KMA operates in the fields of industrial and legal metrology, by providing calibration, verification and authorization services, inter-laboratory comparisons, and expertise, including in the sector of precious metals. 

KMA is organized in two directorates and two sectors:

- Directorate of legal metrology

- Directorate of scientific-industrial metrology

- Sector of precious metals

- Sector of metrology supervision.

The total number of employees in KMA, as of June 2015, is 19 civil servants, plus one contracted worker. Of these, one is administrative staff, four managerial staff (two of these are mechanical or electrical engineers), and the rest are technical officers. Of these, one is a chemist, three are technologists, and ten are mechanical or electrical engineers.

At the present, the activities of the Directorate of Scientific-Industrial Metrology are limited, while the Sector of Metrology Supervision is at the initial stage of establishment.

The activities of KMA are conducted in two facilities, one in Prishtina, which has one ground floor and two floors with a total area of 800 m2, and one in Prizren, which has a basement and one floor with a total area of 300 m2. The facilities are equipped with basic instruments for several metrology activities.

KMA has six active metrology laboratories, which test for

· Mass,
· Volume and flow,
· Precious metal products,
· Electrical measurements,
· Thermometry, 
· Force.

The first three activities are carried out in both centers, Prishtina and Prizren, while the last three are carried out only in Prishtina.

KMA has plans for establishing laboratories and developing measurement capacities for

· Length
· Pressure
· Time and frequency,
· Chemical tests,

· Measurements related to legal metrology.
KMA has authorized other entities for metrology activities, including:
· Seven companies for testing tachographs

· Three services for preparation of mass/weight measurements

· One laboratory for preparation of electrical measurements (the Laboratory of KEDS),
· One laboratory for preparation of water meters (the regional water company in Prizren).

The traceability of the measurements performed by KMA is established through the calibration of KMA reference standards in other NMIs having CMC entries published in the BIPM KCDB. Until now, KMA does not have any CMC entries, but it has clearly expressed the willingness to have some registered.
4 The Market needs-Market survey
Good measurement practices make a fundamental contribution to the national economy in two key areas:

- Confidence. The primary and national measurement standards, forming the core of the metrology system, underpin the system of traceable measurements in the country, on which measurements rely. Traceable measurements support legislation, regulation, standardization, calibration and testing. It plays an essential part in demonstrating compliance and meeting specifications in the advanced manufacturing and instrumentation sectors, which will contribute to future growth. A regulatory framework, based upon measurement confidence, ensures global markets are fair and open by eliminating unnecessary barriers to trade. To trade successfully, consumers and businesses need to have confidence that measurements of goods sold by weight, volume, etc., are consistent, accurate, fair and legal.

- Innovation. Increasingly accurate measurement standards and techniques enable advances in science and technology, so facilitating innovation and economic growth. Such improvements can lead directly too new products, processes and services through better measurement of quantity, quality and performance.

A single comparable system of measurement standards is therefore necessary for the proper functioning of the economy. Measurement standards and research are convincingly seen as public goods, whose use by one business does not preclude their use by others. Government investment ensures that the infrastructure and new measurement science is independent, visionary and accessible to all.

Generally, market needs are practically the same as those already existing in all the other EU countries, and particularly as the needs of those countries recently accepted as new EU members and those that have signed the Association Agreement. 
In order to obtain a clear picture on the national needs, a market survey was conducted and several immediate needs were identified. Initially, a list of stakeholders was compiled with the assistance of KMA. The questionnaire was organized in three different parts covering different fields of stakeholders, namely testing laboratories, production and service companies, and public entities, and it had 17 relevant questions for the laboratories, 22 relevant questions for industrial companies and 14 relevant questions for the public institutions. The questionnaire was distributed to stakeholders in a workshop and through field trips. The information collected included implementation of quality standards, workload on measurements, knowledge on KMA and its activities, knowledge on BIPM, OIML, WELMEC, EURAMET, and exchange with European countries either through trade, either through joint programs (see in Annex 3 the report on the survey by SNKE R. Perissi and JNKE A. Gojani).

A quick overview of the answers to the questions posed in the survey can give evidence of the needs that are mostly underlined by the local stakeholders:


Q: Are you familiar with the importance of metrology on the free movement of goods?


A: 20 out of 27 respondents/stakeholders answered positively to this question. The response is to be understood as a general view on the importance of metrology, rather than specific knowledge on particular aspects that metrology assists the free movements of goods. This can be checked by the low number of entities that have ISO certificates (8 entities with ISO 17025 certification, 2 with ISO 9000 certification and 1 with ISO 10012 certification).


Q: Which physical quantities are important for your measurement activities?


A: Calibrations of classical quantities like mass, volume, temperature, time, pressure, hardness, humidity, viscosity, flow and some electrical ones are the most performed activities and required measurements. KMA covers well several of these quantities.


Q: How many calibrated instruments do you have?


A: Well over 300 instruments are used by more than 20 laboratories. 


Q: Does your laboratory give calibration services to third users?


A: A number of laboratories provide this service (9 out of 16 respondents to this question), signifying the start of the establishment of a network of calibration laboratories in the country.


Q: Are you acquainted with the services offered by KMA and are you informed on the capabilities of KMA?


A: Majority of testing and calibration laboratories (11 out of 18 respondents) answered positively to this question, while the majority of production and services companies (5 out of 6) answered negatively. This uneven distribution of answers indicates a clear direction for outreach by KMA.


Q: Do you have any needs of new measurement capabilities at KMA?


A: The majority of respondents (9 out of 11 laboratories) indicated the fields where new measurement capabilities are needed. Since the majority of these respondents are also familiar with the current capabilities of KMA, the priorities in the future plans of KMA can be well defined.


Q: Are you satisfied with the services offered by the KMA?


A: This is still a critical issue for the stakeholders, because their answers varied between extremes. In most of the cases, the stakeholders were aware of the obstacles and limited capabilities of KMA, thus the KMA should work for implementing the customer satisfaction in its future plans.


Q: Do you need inter-laboratory comparisons and assistance/training?


A: The overwhelming majority of respondents answered positively to this question. A number of laboratories are ready to perform these kinds of services, thus stronger links between stakeholders and KMA should be supported.


Q: Are you acquainted with any document like National Quality Policy?


A: This question posed to public entities received no positive answer, indicating that no one knows whether such a document exists. It is of fundamental importance for national quality infrastructure on conformity assessment to have and disseminate knowledge of such a document to all relevant parties, thus KMA should have a strong role in promoting the implementation of such a policy.


Q: Do you participate in EU program or do you export to EU countries?


A: Only a few stakeholders are involved in activities that connect them with the EU countries (7 out of 17 laboratories collaborate with laboratories from EU countries, and 1 out of 6 companies’ exports to EU). The majority of the respondents expressed their desire to export to the EU, giving an evidence for need of strong implementation of the culture on metrology activities and rules.

In general, the market of Kosovo can be characterized by a low number of producers and a weak input from the production based economy. This is reflected in the metrology activities, as well.

Considering that the establishment of the metrology infrastructure in Kosovo is at its initial stage, it should be emphasized that metrology activities do not only assist with the free-trade, but also ensure a much wider range of benefits for the public, such as consumer protection, environmental control, safe medical treatment, food safety and forensic science. KMA should improve links and cooperate with all the departments of the Government, principally Ministry of Health, Ministry of Environment and Spatial Planning, Ministry of Agriculture, Ministry of Economic Development, as well as other public agencies, authorities and stakeholders in these fields.

KMA must consider as well the feedback gained from the private laboratories regarding their intention to calibrate the measuring devices that they are equipped with and which they use in verification of measuring instruments used in public areas (water meters heat meters, electricity meters, etc.).

KMA should develop new standards and methods for calibration and verification of equipment used as standards in industrial and legal metrology laboratories such as: length, force, pressure, stirred baths, counters, transducers for pressure and temperature, etc.). These calibrations and verification can be performed on-site at customer premises. 

5 Measurement priorities
KMA strategy in measurements must be focused on three key challenges: Leadership in Measurement, Infrastructure and Responding to National Challenges. According to the metrology needs expressed by the stakeholders and considered by KMA, two lists of suggested priorities and of instruments/ activities that must be implemented has been prepared by the KE3.
The evaluation on the priorities to be covered is normally based on the strategy policy the Country has decided and on a cost analysis to cover the fields one wants to cover (instruments, new staff, trainings, period needed to be able to offer the service, new laboratories or extra room needed, mobile labs needed, etc.). The main priorities are the outcome of the market survey which results are mentioned above but the Country must continue to evaluate the measurements capabilities which are available, in accordance with the needs of the country in all the field of metrology including legal fields.
From the technical point of view, looking to the fields which are not yet covering by KMA, in the following are reported suggestions on priorities that should be considered. 

In particular in the next period (2015-2018) it is recommended for KMA to focus on developing their own laboratories that provide services in areas of public interest, especially in the field of commercial transactions. But the first priority to be considered as a prerequisite concerns the following two points:
· The KMA building must be refurbished with a very good air conditioning, with digital monitoring and control, for all technical laboratories. The possibility of increasing the overall surface of the laboratories and offices by at least 30 % should be considered for future development,
· An annual specific budget should be allocated to ensure the sustainability of the metrological activities of KMA; it will be used for the “maintenance” of the national standards (meaning technical maintenance and periodical recalibration), the periodical calibration of the national standards in foreign countries and the participation in inter-laboratory comparisons.

For the industrial and scientific metrology it is important to remember that, as in most of the European countries, there are needs for:

· Traceability for all physical quantities such as mechanical quantities (dimensional metrology, mass and related quantities), electricity covering electrical energy and power, temperature and humidity, time and frequency and chemical quantities;

· The chain of traceability has to be developed in the so called energy sector with quantities as electrical quantities in general, temperature, humidity thermo-physical properties of materials, the environmental and health sector with quantities such as gas analysis, water analysis, breath analysis, etc.
· There seems to be a need of certified reference materials but considering the broad range of materials (solid, liquid, gas) and their use, the needs should be detailed and comply with the health, societal and industrial needs;

· KMA calibration activities should be more advertised in all the industrial and services activities of Kosovo;

· KMA calibration and measurement capabilities (CMCs) should be submitted and included in the BIPM Key Comparison data base for international recognition; in that case the relevant laboratories have the activity and position of a National Metrology Institute (NMI);
· There is a need for improving the metrology knowledge of KMA staff and the relevant sectors using metrology with the requirement to be traceable to the SI;

· KMA should continue or begin its participation in metrology organization such as EURAMET and WELMEC at the European level, BIPM and OIML at the international level. It has to be declared as the NMI of Kosovo.
For the legal metrology in particular the following elements are underlined:

· The country must assign resources to ensure the highest level of protection of the parts involved in measurement processes. 

· In this regard the approach of the authority must be to establish an acceptable rate of non-conformity by taking account of different risk factors. In such cases instrument classes can be designated for particularly applications. 

     For examples in NAWI:

· Pharmaceutical and medical sector, laboratories/     
Class I

· Pharmacy and precious metal trading/     


Class II

· Commercial transactions/     



Class III

· Ballast, sand, gravel, axle weighers, etc.

     
Class IIII
· Another priority in mass weighing sector, are gravity values which can be divided in zones for class II and I non-automatic weighing instruments. Inscriptions on the weighing instrument refer either to the location of installation or to the zone depending on the number of scale intervals. Details of gravity zones in the country must be published, available and also clarified on the WELMEC website.

· For many of the instrument categories covered by the directives MID and NAWI, a possibility for the next period of time can be for the country to select the prescription of different accuracy classes for different applications, and furthermore, decide on what maximum permissible errors (MPEs) to apply in-service. The MPE’s for new instruments are decided in instrument specific legislation, the primary source being the directives. In the NAWI directive, the directive itself prescribes that the MPE’s in-service shall be twice the MPE’s for new instruments. In MID, the MPE’s in-service are left completely to the discretion of the national authorities and while traditionally for many instrument categories it has been usual to set the MPE’s in service as twice the MPE’s for new instruments, mostly for technical reasons. The time is now opportune for Macedonian authorities to consider the approach to MPE’s in-service as one based on the assessment of acceptable risk and decide whether it may be more or less than twice the MPE’s for new instruments. The requirements for maximum permissible errors in accordance with subsequent metrological verifications should be documented in technical procedures specific for each type of measuring instrument.
· In the next period it is recommended for the responsible authorities to identify solutions in order to start to evaluated and accounted the uncertainties associated with measurement and sampling, as in conformity assessment processes when taking decisions about conformity in the context of legal metrology (testing uncertainty can increase the risk of making incorrect decisions, such as failing a conforming instrument or passing a non-conforming instrument when the test result is close to a specification limit. In this context it is recommended have to establish a maximum permissible uncertainty (MPU) for most applications in legal metrology. 

· All these requirements must be documented in technical procedures and regulations specific to each area / equipment in accordance with OIML and WELMEC documents.
· In case verification services are offered by private bodies authorized as technical notified bodies, such bodies must have instrumentation, knowledge and competence for assuring the proper coverage of the field. This element should be analysed as well to discuss the opportunity of increasing the national infrastructure of second level conformity assessment with respect to the idea of having a centralized structure with KMA covering all the fields.

· To maintain and prove competencies in legal metrology fields for its staff, KMA will need to have own laboratories which must be related to the NMI activity. Laboratories must also prove they are competent. 

· The KMA and also private laboratories which work in legal metrology fields must be accredited as soon as possible.
· KMA should participate in the metrological verification of measuring instruments, with competent personnel for resolving consumer complaints. These complaints will be resolved in KMA legal laboratories. When KMA cannot provide their own measuring equipment for these activities, it can transfer the consumer demands in the private laboratories. The conditions are that KMA and its experts can use the same measurements methods which are used in KMA legal metrology laboratories. In this case there must be a contract signed by both parties, KMA and private laboratory, which must be accredited. 
· It is not advisable for KMA to use in some cases 100 % measuring equipment belonging to clients or private laboratories. However, if this is necessary, the service companies must be in contract with KMA and also accredited.
· KMA cannot perform the measurements at the premises, in some fields of legal metrology, without the support of service companies which own the necessary measuring equipment. Therefore, all the service companies must contract with KMA and accredited as soon as possible according to ISO/IEC 17025 and ISO/IEC 17020. 

6   The National infrastructure
The key actors for implementing the EU related reforms and establishing an adequate quality infrastructure (Figure 3) are the Ministry of Trade and Industry, and the agencies that operate within this ministry: Kosovo Standardization Agency (KSA), Kosovo Accreditation Directory (KAD), and Kosovo Metrology Agency (KMA). MTI has the overall responsibility for the national quality infrastructure. Its Trade Department provides support and promotes the free movement of goods, and Industry Department, through its Quality Infrastructure Division, proposes policies and monitors the implementation of quality infrastructure. Support and coordination of activities purporting to the EU integration, including the IPA projects, are a responsibility of the European Integration and Policy Coordination Department. KSA is a national body that approves and harmonizes standards, and KAD is the national body that assesses technical competencies of conformity assessment bodies conform to the international standards. Trade Inspection is responsible for supervision of the application of legislation in the field of consumer protection, product and service safety, and prevention of illegal and unjust trade practices.
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Fig 3 – National quality infrastructure

The basic legal framework, which includes laws on standardization, accreditation, metrology, precious metals, consumer protection, has been established. The MTI has made considerate progress in approximation of the national legal framework to that of the EU and World Trade Organization. However, harmonizing national legislation with EU technical legislation arising from Chapter 1 of the Acquis (free movement of goods) still requires significant attention. 

In order for KSA, KAD, and KMA to appropriately implement their mandate, further support is needed to bring country's quality infrastructure in line with that of the EU member states. In this respect, three issues emerge as priority:

1. Strengthening the capacities of the laboratories and testing facilities

2. Support to the implementation of legislation harmonized with EU acquis on free movement of goods

3. Membership of the country in the relevant European and international bodies.

Of particular interest is the increase of the number physical quantities and in the future chemical quantities that must be measured. As for the legislative part, this is an ongoing work towards approximation to the EU legislation. Several laws, regulations and instructions need revision for consistency, while a number need to be established, most notably the laws that will adopt the directive on pre-packaging. It must be stressed that the NAWI directive is fully adopted, the MID directive is in the process of being adopted, while the directive related to pre-packaging is in future plans for adoption. Membership of KMA into international organizations experiences similar obstacles as other Kosovan agencies, although initial contacts and progress has already been made.

The present state of the metrological system in Kosovo is organized in a centralized system with the KMA at the top. The law on metrology and its sub-normative regulations state that the standards and etalons (the highest class) are established and declared by KMA, but they can be distributed, possessed and maintained by laboratories. At the moment, no such standards are distributed in Kosovo. Thus, all primary etalons/standards are in KMA.

KMA has the closest collaboration with the Trade Inspectorate, with the objective consumer protection. The main activities serviced by KMA and metrology services are in the sector of trade, pharmaceuticals, food production and safety, transport, and construction. Other sectors that extensively rely on metrological services are precious metals and energy. The last sector is serviced by the laboratory at KEDS, who provide electricity metering to more than 450,000 customers, and their laboratory is authorized for preparation of metering units by KMA. 

Involvement of other laboratories, which could be either public entities or laboratories in companies, is envisioned by law, but no progress has been achieved so far. Presently, KMA has not received any applications for certifying/assisting with the establishment of these laboratories. The only exception is the authorization of several tachograph services.

The only metrology body that benefited from public funds, donors and state investments is KMA, which resulted in the increase of capacities of KMA in providing industrial and legal metrology services. However, in parallel to this centralized model, one can consider a decentralized model, where many other laboratories are supported and strengthened in providing metrology services (verification, certification, etc.) for a number of physical quantities, such as mass, flow, and similar. In this case, KMA would develop into an expert body that provides and monitors the development of the field. At the moment, a very small number of entities are capable of providing such services, including public entities such as universities and health institutions. Future organizational development of KMA should consider full implementation of the law, including the establishment of the Quality Management activity, directly related to the General Director, and the establishment of the Metrology Council advising KMA and the MITI. Restructuring of several sectors or laboratories within KMA is also necessary, leading to the establishment of the directorate for scientific and industrial measurements, which would include the technical activities related to legal metrology. It will also include the development of the Legal Metrology/Metrological Supervision Directorate which mission is to assure the meeting of the requirements of the « Metrology law » and the « Precious Metal Law ». The basic task of the Legal Metrology/Metrology Supervision Directorate within KMA will be to perform supervision over measuring instruments in service, over pre-packages, as well as supervision over precious metal articles. If the state metrology system as a whole is to perform consistently and effectively, and develop in accordance with Kosovo's strategy and policy of opening to the European or international markets, its supervision must have clear and well deployed objectives which follow the overall mission of KMA. Accordingly, the supervision staff have to co-operate with other departments within KMA, with inspection services and consumer organisations, carry out procedures before the administrative and judicial authorities, take part in the activities of foreign metrology organisations, manage and participate in international projects, take care of promotion, and the like. 
 One proposal is illustrated in the Annex 2; it should be discussed by KMA, the Metrology Council and the MITI as the most issues in the paper are due to the future policy of the Country related to metrology. The support to KMA, without considering the global infrastructure, could be really very problematic for the Country as the period for being able to find a large amount of funds, for hiring a large number of new staff and for training adequately such staff, could bring to a period of 4-5 years without a real metrology support to the industrial sector and to the Country needs in fields like Agriculture, Health and Environment.
The Metrology Council (MC) should be really implemented with a Chairman who does not belong to the Ministries but from the so called “Civil Society”; The members should be Members from the interested Ministries (one member per Ministry) and qualified persons from industry, research institutes, universities (namely stakeholders). Qualified persons are nominated for a period of 3 to 4 years which could be renewable. The mission of the MC also should be well defined: approval of the budget, midterm and long term plan, international relations, etc. On the organigram, it should be linked horizontally with dotted lines to the rectangle of KMA General Director.

Another rectangle (same link with KMA) should be added for the Quality manager. One full quality manager should be nominated for managing the overall quality system of KMA which should include all the activities of KMA. The quality manager should have defined responsibilities irrespective of other duties and responsibilities (refer to ISO 17 025 § 4.1.5).
The different activities (labs i.e.) should be reassembled and renamed for a better understanding and future or new activities have also been included in the proposed organogram.

Lastly, KMA should continuously seek partners for covering quantities such as chemical metrology and testing, frequency, and others. These partners should become Designated Institutes as recognized by BIPM and EURAMET.

7 Resources
KMA is suffering under employment and the plans for opening new fields of measurement and granting new standards for traceable measurements will face plenty of problems, not being assured that the Government will assure a new large number of operators and large funds to the Institute. More, such staff will need a long period of training, in the metrology sector it is estimated a period of 2-3 years before being able to count on well-educated metrology scientists, and the cost analysis of a so long time without having  the new incomes made possible by new services will limit the space and time for improvement.

To reduce such constraint in the development of the metrology system, it should be considered that at the universities and other organizations, there is still qualified staff, involved in metrological activities, who should be helped to return to the research laboratories, promoting their competence to be properly used for the further development of the metrological infrastructure.

The resources for improving the park of the national standards and the instruments needed for running the calibration activities is a second important issue that must be discussed and elaborated in the future activity plans. Surely the list of priorities will be the instrument for the proper planning of new acquisitions but the limitation in the proper flow of money from the Ministry of Trade and Industry to KMA, being subjected to the spending lines authorized by the Ministry, should be reconsidered.  In the most of the NMI in Europe the Government is taking care of the common expenses of the NMI (personnel, missions, maintenance, service costs, etc.) while the money received for the services to the users is normally under the full autonomy of the Institute. This is the proper tool for forcing the Institute in planning ad hoc its activities and at the same time permits a more flexible and quick  use of the money.
7.1
Industrial and scientific Metrology
KMA as the “National Metrology Institute” of Kosovo should be equipped with the relevant standards and calibration facilities needed to assure the traceability of the measurements in the Country. But it should be taken into account that due to the extreme high cost of metrology standards and activities, it is now common use in all foreign countries to focus on national priorities and to use the facilities of other Countries to get traceability to the International System of Units (SI), within agreements such as the CIPM-MRA for covering traceability and calibration services not offered by the National Metrology Institute. 

The evaluation on the priorities to be covered is usually based on the strategy policy the Country has decided and on a cost analysis to cover the fields one wants to cover (instruments, new staff, trainings, period needed to be able to offer the service, new laboratories or extra room needed, mobile labs needed, etc.). Some useful information is coming from the survey and was used in order to set the priorities for the laboratories which mean the equipment.

From the technical point of view, looking to the fields KMA is not yet covering; in the following are reported suggestions on priorities that should be considered. It has been divided in two parts:

· The first priority is covering the period 2015-2018, the proposal for equipment is based on the improvement of some of the current calibration activities, the extension of the existing fields already covered by KMA and the implementation of new fields related to the needs of both industrial and legal metrology. It will reinforce the capabilities of KMA and the competence of the staff.

· The second priority is covering the period 2019-2022 and will be more focused on new fields mostly related to needs of traceability of the legal metrology. It will enlarge the existing capabilities of KMA and will complement the development of the legal metrology activities.

With the new equipment, KMA current staff and new staff must reinforce and develop new skills and competences. It means that they should be trained in different fields.

It will allow KMA staff to transfer its expertise as trainers in metrology training for customers, as expert for the national accreditation body or as consultant for metrological issues in the country.

KMA laboratories are already equipped with some equipment, purchased with different contracts, which cannot be used for some reasons (missing parts or consumables, needs for repair, etc.). It is strongly recommended as a prerequisite that the current equipment are repaired or put in use before more equipment is procured. It can be added that such laboratories must include in its expenses “small technical consumables” as cables, adaptors, cleaning devices, gloves, mechanical parts, etc.
Considering the large number of needed equipment and the rather small available space in the current laboratory, the second recommendation is to look already at another bigger place with better environmental control for an extension or a complete new laboratory for scientific and industrial metrology.

The new and current equipment acting as standards will require, for some of them, periodical calibration in foreign laboratories to ensure the traceability to the SI. The third recommendation is to be prepared to submit higher budget to the Ministry for covering the cost of the periodical re-calibration.

In order to support the country industry regarding to foreign countries and the legal metrology, the calibration capabilities of KMA must be recognized trough the CIPM-MRA. The fourth recommendation is to have a sustainable quality system complying with ISO 17 025 and a strong participation in Inter-laboratory comparisons in order to have CMCs included in the CIPM-MRA database.

On one hand the new and current equipment will require, for some of them, internal calibration and verification; it will take about 15 % of the activity of the KMA directorate for scientific and industrial metrology staff in internal calibration activities. On the other hand, as new calibration services will be proposed to the customers, it means that the number of full time equivalent persons for scientific and technical activities has to increase roughly from 30% to 60 % at the end of 2022.

The following Table 2 includes a provisional time table for the implementation of the activities of the scientific and industrial metrology.

In this context, in Annex 4 are given some examples of necessary equipment’s and personnel for future development of the most important laboratories which will act in scientific and industrial metrology fields, according with Table 2.
Table 2
	Year
	Activity

	2015-2017
	Submission of the candidacy of KMA to EURAMET and Kosovo to BIPM

Sustainability of the Quality System

Finalization of the calibration technical procedures including uncertainty calculation
Inter-laboratory comparisons in mass, volume, temperature and electricity

	2017
	Submission of the quality system to EURAMET

Submission of CMCs in mass and Flow/Volume

Development of Laboratories in pressure and length

	2018
	Submission of CMCs in Temperature and Pressure

Inter-laboratory comparison in pressure and length
Accreditation in electricity

	2014
	Submission of CMCs in electricity

Implementation of the electrical power laboratory

Inter-laboratory comparison in length 

Implementation of the laboratory for density and pH

	2015
	Submission of CMCs in length 

Accreditation in length

Full implementation of the time and frequency laboratory

	2016
	Participation in the TAI

Submission of CMCs in time and frequency 

Implementation of the laboratories for force and acoustics


7.2
Legal Metrology-Metrology Supervision
The investments in metrological infrastructure should be based on economic and technical criteria very well documented not only in the past and present but which must take into account the evolution of society in the coming years.

A detailed analysis must be made in advance by experts in various fields of legal metrology. Customer requirements must be considered important for a good documentation. The number of applications and their accuracy levels are particularly important to have a real documentary as the country needs.

KMA equipment’s are shared between industrial metrology and legal metrology activities. Since the activity of legal metrology takes place largely on the site where the instrument is used (metrological verification of NAWI, AWI, fuel dispensers, measuring systems for liquid other than water, measuring instruments for road traffic inspection, exhaust emission meters, alcohol meters, fuel and liquid storage tanks, etc.), the laboratories must be equipped with measuring equipment that can be transported in the best conditions to the locations where metrological services are performed.

The laboratories should be able to transport the working standards, with their own mobile-laboratories specially designed for this purpose.

Laboratories should develop in specially designated locations for metrological verification activities: water meter, electricity meters, gas meters, lengths, pressure, temperature, chemistry, volumes, etc.

All measuring equipment to be purchased will be in accordance with OIML Recommendations specific to each field. Within the proposed structure, it will easier for KMA to assure the traceability of measuring results for the measurement equipment used in legal metrology field.

In order to assure reliable metrological services to the market without interruption, the country should encourage in the coming years, developing legal metrology laboratories (authorized) in order to cover most of the requirements for measuring instruments used in the domestic market in various fields of legal metrology.

For these services, the customers must have access to services in the legal metrology laboratories in order to be served as soon as possible, without being affected in their activities.

These laboratories should be competent in order to offer their customers fast, quality services and also confidence in measurement results.

It should in this connection be borne in mind that whatever may be the cost of even very advanced equipment installed in the laboratories, the cost of qualified staffing and operation will in the long run be dominant from the economic point of view.
In this context, in Annex 4 are given some examples of complementary necessary equipment and personnel for future development of the most important activities in legal metrology fields, according with Table 3.
Table 3
	Period: 2015-2018

Legal metrology laboratory competence
	
	Period: 2019-2022

Legal metrology laboratory competence

	Non automatic weighing instruments

Automatic weighing instruments 

·  
	
	

	· 
	
	

	· 
	
	

	
	
	Area measuring instruments 



	Weights in trade use
	
	

	Liquid volume metering instruments: 

·  
	
	Dipsticks and Depth gauges for liquids

	 Taximeters
	
	Measuring instruments for density

	Fixed storage tanks
	· 
	Instruments for health service and environmental protection

	Electricity meters
	
	Measuring instruments for road traffic and enforcement purposes

· *Axle and wheel weighing systems
· *Accelerometers
· *Sound level meters
*Traffic speed measuring instruments
· * Breath analysers

	Manometers:

· *Manometers for vehicle tyres

· *Manometers for gases and liquids


	
	· 

	Measuring instruments for road traffic and enforcement purposes
*Chrono-tachographs

*Torque wrenches

*Brake roller stand
	
	· 

	*Thermometers
	
	

	*Liquid volume measures for wine, alcohol, etc 

      Laboratory instruments 
* Liquid volume measures (initial verification)
	
	Exhaust emission meters 

· *Exhaust gas analysers

*Smoke meters (Opacimeters)

	Special length measures in trade use
	
	


8 Conclusions and Recommendations
KMA is the National Metrology Institute of Kosovo and should be equipped with the relevant standards and calibration facilities needed to assure the traceability of the measurements in the Country. But it should be taken into account that due to the extreme high cost of metrology standards and activities, it is now common use in all foreign countries to focus on national priorities and to use the facilities of other Countries to get traceability to the International System of Units (SI), within agreements such as the CIPM-MRA for covering traceability and calibration services not offered by the National Metrology Institute. 

The evaluation on the priorities to be covered is usually based on the strategy policy the Country has decided and on a cost analysis to cover the fields one wants to cover (instruments, new staff, trainings, period needed to be able to offer the service, new laboratories or extra room needed, mobile labs, etc.). Some useful information is coming from the survey and were used in order to set the priorities for the KMA laboratories.

Anyway in determining the allocation of Government funding, the following considerations should be applied: 

· The balance between the need to maintain the existing measurement capability in the KMA laboratories and the requirement to invest in new capability at the leading edge in response to evolving and expanding demands, 

· The readiness and competence of the private sector, or overseas national measurement laboratories, to take over the economic and responsive provision of certain measurement standards and services, accepting that transitional arrangements may need to be put in place to ensure continuity of supply, 

· Appraisal of the impact of the KMA laboratories withdrawing support to established non-strategic measurement standards recognising that standards and measurement services are now traded in an international market. 

So far KMA has to protect the priority areas of the metrology infrastructure but will look for opportunities to withdraw from supporting established areas of measurement where provision is reliably available from other sources or can be provided adequately without government intervention. In this case KMA will put in place transitional arrangements if standards or services are to be withdrawn.

From the technical point of view, looking to the fields KMA is not yet covering and taking into account the previous considerations, in the Annexes 4 and 5 are reported suggestions on priorities that should be considered. The two documents are covering the scientific and industrial metrology field and legal metrology and both have been divided in two parts:

· The first priority is covering the period 2012-2015 but the refurbishing and extension of the laboratories must be considered at first, the proposal for equipment is based on the improvement of some of the current calibration activities, the extension of the existing fields already covered by KMA and the implementation of new fields related to the needs of both industrial and legal metrology. It will reinforce the capabilities of KMA and the competence of the staff.

· The second priority is covering the period 2015-2020 and will be more focused on new fields mostly related to needs of traceability of the legal metrology. It will enlarge the existing capabilities of KMA and will complement the development of the legal metrology activities.

Together with the new equipment, KMA current staff and new staff must reinforce and develop new skills and competences. It means that they should be trained in different fields.

It will allow BoM staff to transfer its expertise as trainers in metrology training for customers, like experts to the national accreditation body or consultants on quality and metrological issues in the country.

A second issue that is important in the future strategy is the common work in establishing a national infrastructure of conformity assessment, covering calibration and test laboratories, certification and inspection bodies to assure the full traceability of the measurements in the Country. KMA  can play a basic role in the field assuring the traceability to the national standards, promoting the training on metrology issues to all the stakeholders and granting a correct dissemination of the metrology measurement procedures together with a the improvement of the metrology culture in the Country.

In the following a list of some recommendations to be considered by KMA and by the Kosovo Government in defining the National Strategy in the metrology sector:

· The legal documents such as Lams, Administrative regulations, etc. must be scrutinized and up-dated according to the proposals and recommendations included in this document.
· The Strategy sets out the action that Government is taking to support a National Measurement System to meet the changing needs of business and society
· Continue awareness on the fact that is vital to maintain and improve metrology to enable trust and assurance in measurements for trade, healthcare, consumer protection, law enforcement and the environment, and to grow key sectors of industry such as manufacturing and instrumentation, and enhance important consumer-facing functions such as buying and selling, dispensing medication and therapies, monitoring pollution and enforcing the laws.
· Strategic development of the metrology system  which maintain the national standards and facilities, make them available to users through knowledge transfer and a wide range of services (mostly should be provided on a commercial basis), and develop new measurement techniques and services in response to requirements from business and the public sector

· Governmental support to KMA to fulfil its role as prime national measurement laboratory, specifically to enhancing its capability to offer support and traceable measurements to the stakeholders

· Exploit KMA as a national resource, undertaking work in the national interest to deliver social and economic impact through world-class measurement science and knowledge services

· Maintain and develop measurement standards and reference materials that underpin Kosovo competitiveness and quality of life.
· EURAMET as the cooperation of National Metrology Institutes has experience in the realization, implementation and maintenance of the national standards and calibration services. Some important guides have been developed in the field of scientific and industrial metrology. KMA needs to start collaborations with EURAMET and to appoint representatives in all expert working groups meetings of the organization. Thus KMA can find solutions and always be informed regarding the current and new issues related to the metrology.
· If the KMA wants to make a major contribution to economic growth, it must do so in partnership with Government, industry (from multi-nationals to SMEs) and academia in order to identify the priority measurement needs and supply the best solutions, for example new measurement standards and techniques or new services. Working with other stakeholders ensures that projects remain focused on desired outcomes and the delivery of impact. Working with appropriate academic teams ensures the application and exploitation of the most recent academic thinking that is relevant to the work

· Employ a number of impact assessment models and techniques to monitor impact and ensure that the measurement process is achieving value-for-money

· Work on roadmaps used to address the nature of the KMA intervention needed to support measurement users – be it a measurement standard, technique, reference material, guidance, training, documentary standard or change in regulation

· In implementing the Strategy, KMA will target the investment through a process of continuous engagement with business and public sector users. Representatives from business, government, regulatory bodies, the universities and the international metrology community will be directly involved in advising KMA on the priorities for its research  programmes

· Establishment of a Metrology Council fully representative, at a high level, of the community of metrology stakeholders, including those from relevant scientific, innovation and research organisations, standards bodies, Government Departments and agencies as well as users and collaborators in industry and academia;

· Implementing training activities as measurement, and knowledge of the uncertainty of measurement, is critical for good decision making. For example in comparing two options based on measured data, or in comparing measured data with a limit, it is essential to know how accurate (or uncertain) the data are. The concepts of accuracy, precision, uncertainty and traceability are intrinsic to measurement. The KMA must support the provision of industry-relevant training to promote good measurement practice in manufacturing and scientific and technical services

· Promote the development of an understanding of measurement principles and the benefits of applying good measurement practice in manufacturing and scientific and technical services,

· Work with the standards-making community to identify emerging fields for standardisation and develop measurement methods and reference materials to support them

· Work with DAK to ensure that calibration and testing laboratories are fully aware of the benefits of being accredited, provide advice to ensure that the accreditation process delivers the required level of confidence in the accredited organisations and ensure that calibration and testing laboratories are adequately supported by the metrology infrastructure through the provision of traceable measurement standards

· Targeted recruitment of talented scientists, by developing improved mechanisms to attract researchers with an established track record and engaging post-doctoral staff and graduates through University Doctorates, 

· Benchmarking the scientific work and impact achieved by senior scientists, with particular regard to achieving internationally competitive positions in chosen fields.
· KMA should have a clear strategy regarding the conformity assessment in accordance with MID and NAWI Directives. Based on the information of market demands and cost/benefits analysis, KMA should decide which is the field that needs to implement procedures for these activities.
· The new quality manual developed by KMA in accordance with ISO/IEC 17025 it is recommended to be extended to cover ISO/IEC 17020 requirements. To be able to manage all its activities they must be introduced into a quality system. Nevertheless some activities will need to be accredited, as it is a condition for notification for activities which are defined in Measurement instrument directive (MID).
· WELMEC as the cooperation of National Metrology Authorities has experience in the implementation of important European Directives and has developed guidance documents that have been accepted and supported by the European Commission for application in the field of legal metrology. KMA needs to start collaborations with WELMEC and to appoint representatives in all expert working groups meetings of the organization. Thus KMA can provide solutions and always be informed regarding the approved final working documents within the organization.
· KMA must assure, the best measurement capabilities in the Country in legal metrology fields so that it can provide technical experts for assessment bodies in the processes of evaluating private laboratories which are competent in legal metrology fields.
· A list of documents relating to the measuring instruments regulations must be prepared or up-dated by KMA. It is recommended to constantly update and publish this list. Customers can have access to information on legal-technical documents.
· Along with the development of new activities, KMA must continue to train its employees in legal metrology fields. Since this training is in accordance with the objective of applying the legal metrology regulations in Kosovo, it should naturally be adapted to the regulations and needs of the Country. The contents of the training modules shall be independent of each other, so that certain modules can be carried out whenever the organizational or personnel conditions require additional knowledge (qualification on demand). KMA should provide lectures for improving personnel skills in private or public legal laboratories.
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ANNEX 1
List of existing laws and rules related to Metrology:
1.a.  Law No. 04/L-124, Law on amending and supplementing of the law no. 03-L-203 on metrology

1.b.  Law on Metrology, LAW No.03/L-203, Official Gazette of the Republic of Kosovo/Pristina: Year V/No.89/30, November 2010;

1.1. Administrative Direction No 13/2013 on technical-metrological requirements for services authorization for preparation the water meters for verification

1.2. Administrative Instruction Nr.11/2013, on use of units of measurements

1.3. Administrative Instruction No.10/2013, for technical requirements, testing of tachographs and speed limiters;

1.4. Administrative Instruction No.03/2013, on state etalons;

1.5. Administrative Instruction No.02/2013, procedure and testing method of the measuring instrument type approval;

1.6. Administrative Instruction No.01/2013, on amending and supplementing the Administrative Instruction No.08/2012, on the amount and manner of payment for metrological services;

1.7. Administrative Instruction No.17/2012, on metrological requirements of weights with nominal value from 1 mg to 50 kg;

1.8. Administrative Instruction No.16/2012, on metrological requirements of weights with nominal value from 50 kg to 5000 kg;

1.9. Administrative Instruction No.08/2012, on the amount and manner of payment for metrological services;

1.10. Administrative Instruction No.06/2012, on amending and supplementing the Administrative Instruction No.2006/18, on the type, form and way of placing verification marks used to verify the legal measuring instruments;

1.11. Administrative Instruction No. 15/2011 – Technical-Metrological requirements and conformity assessment procedures for non-automatic weighing instruments;

1.12. Administrative Instruction No. 03/2011 – On technical and metrological requirements for liquid in glass thermometers;

1.13. Administrative Instruction No. 04/2011 – On technical and metrological requirements for clinical thermometers that measure body temperature;

1.14. Administrative Instruction No. 05/2011 – On technical and metrological requirements for reactive energy electronic meters of the accuracy class 2 and 3 (hereinafter referred as, meter);

1.15. Administrative Instruction No. 06/2011 – On testing of activate energy electronic meters of the accuracy class 1 and 2;

1.16. Administrative Instruction No. 09/2011 – On technical and metrological requirements for electrical medical thermometers for continuous temperature measurement;

1.17. Administrative Instruction No. 09/2011 – On technical and metrological requirement for equipment with cylinder for measurement of braking force;

1.18. Administrative Instruction No. 13/2009 –Technical and metrological requirements for measuring transformers and measuring groups on measuring electricity;

1.19. Administrative Instruction No. 16/2009 – Regarding technical - metrological requirements for active electric energy electronic meters of accuracy class 0.2S and 0.5S;

1.20. Administrative direction No. 2007/04 – On organizing, functioning of the professional commission for reviewing the laboratory applications that will take the authorization for checking the quality of petroleum liquid derivatives;

1.21. Administrative direction No. 2006/18 – For the type, form and the way of placing the verification marks used to verify the legal measuring instruments;

1.22. Administrative direction No. 2006/19 – On the rate and payment`s manner on expenses compensation fot type test of measuring devise, verification of measuring instruments, pre-packages verification and test of labs capacity;

1.23. Administrative direction No. 2006/20 – For verification period of legal measuring instruments, application manner and re-calibration periods for the standards used for verification of legal measuring instruments;

1.24. Administrative direction No. 2006/21 – On form and content of verification certificate, periodical inspection book, application form and verification minutes for measuring instruments;

1.25. Administrative direction No. 2006/22 – On technical-metrological requirements for active electrical energy static meters of 1 and 2 accuracy class;

1.26. Administrative direction No. 2006/23 – On technical-metrological requirements for services authorizing for preparation of electrical energy-meters for verification;

1.27. Administrative direction No. 2006/24 – On technical-metrological requirements for electrical energy inductive meters;

1.28. Administrative direction No. 2006/25 – On technical-metrological requirements for authorizing the services for preparation of mass measuring instruments for verification;

1.29. Administrative direction No. 2006/27 – On technical-metrological requirements for authorizing the services for preparation the water meters for verification;

1.30. Administrative direction No. 2005/11 – On technical-metrological requirements for static active electrical energy Watt-hour meters of 1 and 2 accuracy class.

1.31 Administrative Directive No 2009/22 for authorization of subjects for verification, examination of conformity and official measurement of liquids flow (excluding water) measuring devices

1.32 Administrative Directive No 2009/20 regarding requirements for authorization of individuals or legal entities to verify measuring devices at the vehicle technical control centres
1.33 Administrative Directive No 20101/6 on defining the fee obligation on licensing of entities that deals with fuel sector and petroleum products

1.34 Administrative Direction No. 2006/17 on measuring instruments for wich the metrological supervision is exercised

1.35 Administrative Direction No. 2006/26 on technical-metrological requirements for services authorization for preparation the liquids flow measuring instruments for verification with exception to water 

2. Law No. 04/L-154, on precious metal works - This law regulates harmonization of production and sale of precious metal products with International Standards ISO 9202. 

2.1. Administrative Instruction No.15/2013 – on the inspection manner of the precious metal works 

2.1. Administrative Instruction No. 12/2013 - on the form of purity sign, examination of the precious metal products and form of harmonisation sign

2.1. Administrative Instruction No. 05/2013 – on the amount and manner of payment for examination and marking of precious metal products;

2.2. Administrative Instruction No. 2008/06 - On producers, craftsman and sellers marks for precious metal products

2.3. Administrative Instruction No. 2008/07 - On form and content of fineness marks, mode of determination and marking the fineness degree of precious metal products, amended by Administrative Instruction No. 06/2010 and Administrative Instruction No. 12/2013.

ANNEX 2

Proposal for a new organogram
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ANNEX 3

Survey on the Country needs in the metrology sector
(sent separately)

ANNEX 4

List of equipment and solutions for the scientific/industrial metrology field

The list of equipment mentionned hereafter is in accordance with usual practices in EU National Metrology Institutes, it will cover the needs in traceability both for usual customers of KMA and also for the legal metrology activity. It is completed with the associated training

1. Building
The KMA building must be completely refurbished with a very good air conditioning, with digital monitoring and control, for all technical laboratories. The possibility of increasing the overall surface of the laboratories and offices by at least 30 % should be considered for future development,

2. Equipment
2.1 General equipment
· Central server for technical, administrative and quality data

· Computers for all staff (desktop and portable)

· Central software for administration and quality

· Uninterruptable power source

· “Meteo” station (temperature/humidity/pressure) data logger for each relevant laboratories

2.2 Time/Frequency

First priority;

· Digital oscilloscope (100 MHz) to be shared with the electricity laboratory

· Universal counter

· Arbitrary waveform synthesizer

· „Consumables”: cables, coaxial connectors or adaptors, ligthning arrester for antenna cable

Second priority:

· GPS receiver with the relevant cable and antenna

· Software „time view” for collecting and computation of the data

· Frequency distribution amplifier

· Pulse distribution amplifier

· Microphase stepper.

2.3   Electricity (including power)
First priority:

· Meghommeter

· Industrial digital meter

· Phase meter

Second priority

· Digital multimeter

· Set of DC resistances

· Set of capacitances

· DC shunts (1 m( to 100 m()

· Precision decade resistance box (0.1 ( to I M ()

· Standard wattmeter

Remark: The proposed equipment will minimize the number of standards to be calibrated in a foreign laboratory. Most of the periodical calibration of KMA equipment should be performed internally.

2.4 Temperature/Humidity

First priority:

· Dew-point hygrometer

· Temperature calibrator

Second priority:

· PRT 25 ohms

· Low temperature black body source

· Infrared handheld thermometer

2.5 Mass

First priority:

· Automatic mass comparator, range 1kg

· Software for mass metrology measurements

· Suceptometer

Second priority:

· Automatic mass comparator, range 10kg

Remark: The comparators will extend or improve the range covered by KMA for calibration, including legal metrology.

2.6 Length/Dimensional metrology

First priority:

· Stainless steel reference gauge blocks class K

· Comparator, range 0.5 mm to 100 mm

· Stainless steel reference gauge blocks class I

· Set of rings and plugs

· Large gauge blocks (100 mm to 700 mm)

· Measurement bench 1 axis

· Marble table

Second priority

· Comparator and transducer calibrator

· Measurement column

2.7 Force/torque/hardness

First priority:

· -

Second priority

· -

2.8 Flow/volume/density

First priority:

· Conductimeter with standard solutions

· 5 L glasss flask

· Glass graduated pipettes of 1 mL, 5 mL, 10 mL, and 20 mL

· Pompettes

· Hydrostatic weighing system for density measurements including a balance, bath in a temperature controlled enclosure, masses, samples supports 

· Density meter with oscillating tube

· Crane for capacities over 50 L

· Mobile plattform for the laboratory

Second priority

· Glass Pastour pipettes

· Catetometer

· PT 100

· Elevator

· Support for drying flasks

· Glass volumetric pipettes of 1 mL, 5 mL, 10 mL, and 20 mL

· Glass burettes of 5mL, 25mL and 50 mL

Remark: all the equipment will not fit in the current space allocated to the Flow/volume laboratory

2.9  Pressure

First priority: 

· Pressure balance for gas with 3 piston-cylinders (up to 100 bars), with associated generators and set of weights

· Pressure balance for oil with 3 piston-cylinders (up to 5000 bars), with associated generators and set of weights

· Pressure transducer up to 20 bars

· Barometer

Second priority

· Absolute pressure transducer 500 to 1100 mbars

· Pressure transducer up to 135 bars

· Portable pressure calibrator

· Electrical modules for pressure transducers (current, voltage, frequency)

2.10 Chemistry

First priority:

· Secondary differential cell for pH calibration, including a two compartments cell, hydrogen electrodes, temperature controlled bath, multimeter and reference solutions

Second priority

· Opacimeter

Remark: This new field will need to develop the competences through training.

2.11 Acoustics and vibration

First priority

· Calibration bench for sound level meters using the reciprcity method

Second priority

· Calibration bench for vibration transducers, includind exciter and accelerometers

Remark: This new field will need to develop the competences through training.

Complementary list of equipment and solutions for legal metrology field

3. Equipment
3.1 Taxi meters (Frequency Laboratory)

First priority;

· Programmale voltage pulse generator

· Stopwatch

Second priority:

· Reference standard road

3.2 Mass

First priority:

· 80 pieces of 20 kg, class M1

· 40 pieces of 10 kg, class M1

Second priority:

· Complete box set of accuracy class F1

· Automatic mass comparator , range 10kg

· Mass Comparator  1500 kg

3.3 Length/Dimensional metrology (tapes)

First priority:

· Standard stainless steeel tape (10m or 50m)

· Standard rule (1m)

· Thermo-hygrometer

· Contact thermometer

· Dynamometer

· Length base 

Second priority

· Portable surface roughness inpection device

3.4 Torque/hardness

First priority:

· Portable hardness tester

· Full equipment for calibration device of braking force

Second priority

· Torque standard transducer

· Digital indicator

· Mechanical equipment to load wrenches

3.5 Flow/volume/density

First priority:

· Weighing vessels ef 10 L, 50 L, 100 L and 200L

· Reference volumetric stainless steel 200 L

Second priority

· Thermometers (0-50°C)

· Two portable LPG Coriolis Prover

Remark: all the equipment will not fit in the current space allocated to the Flow/volume laboratory

3.6 Pressure

First priority: 

· Two multifunction pressure calibrators

· Hand scissor pump for generating hydraulic pressure

· Pneumatic hand pump

· Pressure hose connections and connectors

· Bood pressure simulator

· Pressure balance (absolute, gas) 0.01 bar to 1 bar

Second priority:-

3.7 Exhaust gas analysers (Chemistry Laboratory)

First priority:

· Certified reference gas mixtures in three diffrenet compositions (OIML R 99:2008)

· Portable thermohygrometer/barometer

· Contact thermometer

· Relevant software for uncertainty evaluation

· Mechanical supports, hose connections and connectors

Second priority

· -

4. Staff training program

3.1  Training

The training is divided in theory and practice.

The theoretical training could be performed on site at KMA as a refreshment of the knowledge of the current staff and information for the new staff. It could be good that all the staff attend again the training on general uncertainty calculations.

The training in practice could be equally performed at KMA or in an EU NMI if they use the same equipment, the training at KMA is nevertheless preferred if the new equipment has been received. This training is preferable addressed to the relevant staff of the laboratory.

THEORY

1. General, legal and administrative metrology principles

2. Quality assurance (ISO 17 025), accreditation of calibration laboratories

3. Auditors

4. Uncertainty calculations (general)

5. MRA and CMCs

6. Testing and verification of various measuring instruments

PRACTICE

1. Legal ans administrative principles

2. Time and frequency: elaboration of time scales, participation at TAI

3. Dimensional metrology

4. Hardness

5. Dynamic measurements of flow

6. pH measurement

7. Density of liquids and solids

8. Acoustics

9. Vibration

10. Speed meter

11. Refractometer

3.2 Follow-up training

Due to the rapid development of techniques in metrology, it will be necessary to complement the basic training described above, by continuous training consisting for instance of practical and theoretical courses of five to ten days per year. The participation in Euramet Technical committees and Welmec working groups is also a good complement to the training as well the participation in scientific and technical conferences or symposium.
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