












N a t i o n a l  S t a n d a r d s

Venture into New
Dimensions

New technologies require high-precision manufacturing methods, which likewise
depend upon exact measurements. Metrology is called upon to provide the ne-
cessary up-to-date and sufficiently accurate measurement standards. METAS is
constantly improving and expanding its existing standards, and developing new
measurement methods and instruments in order to prepare itself for the increa-
sing demands.

The product group National Standards performs several functions:
With research projects it is involved in the further development of the
International System of Units (SI). It realises the physical units and
ensures their dissemination. In addition, it maintains the measure-
ment services at METAS up to date and cooperates in international
metrology organisations.

Tomorrow’s Technology Lies in the Smallest Dimensions
With the breakthrough into the nanometer range, one hopes for new
technologies and materials and – as a result of which – advances in
semiconductor technology, micromechanics, medicine, cellular and
molecular biology and in many other fields. A nanometer is a billionth
of a meter and, therefore, comparable to the diameter of a molecule
or an atom. Measurement in these dimensions necessitates the deve-
lopment of new methods and instruments.
Therefore, a development programme in the field of nanometrology
has been in progress for the past several years. Following the atomic
force microscope, which is already in operation and enables the exa-
mination of surfaces with atomic resolution and accuracy in the sub-
nanometer range, development of a new instrument for the measu-
rement of smallest structures was completed in 2001.

New Mask Measuring Device
Photo masks are flat objects, usually glass plates, on the surface of
which fine chrome structures are applied using a photolithographic
process. They are used in the semiconductor industry for the manu-
facture of integrated circuits, but are also used for the calibration and
testing of measuring microscopes, profile projectors and industrial
picture-recording systems, such as are increasingly being employed
in automation technology. The photo mask-measuring device, deve-
loped at METAS, is an optical two-coordinate measuring instrument
with a measurement field of 400 mm x 300 mm.
The structures to be measured are recorded by a reflected light micro-
scope and evaluated by digital processing. Thanks to an accurate 
sliding table, a differential interferometer and a reference mirror 

holder made of temperature-stable glass
ceramic, measurement accuracies of up to 
10 nm are achieved. Crucial for such measu-
rement accuracies are exceptionally stabile
environment conditions (temperature, humi-
dity, particle concentration). The measure-
ment cubicle in the clean room area, special-
ly designed for this purpose, guarantees a
constant temperature of 20 °C with deviations
of only 0.01 °C. During the highly sensitive
measurements, disturbing dust particles on
the photo masks have to be avoided, which
explains why the measurement cubicle is
equipped as a class 100 clean room.

New Standards for Fibre Optics
During the course of the past 20 years, fibre
optics has established itself as the key tech-
nology in telecommunications. At present,
over 3,000 km of glass fibre are laid every
hour, world-wide. Since its introduction, the
maximum attainable rate of data transmis-
sion in glass fibre systems has doubled about
every two years; today, rates of several tera
bits (1,000 billions bits) per second are achie-
ved. The systems reach their limits with such
transmission rates. In order to optimise
these, the characteristics of the fibre optics
have to be determined very accurately. METAS
develops and maintains the measurement
systems necessary for the determination of
the major quantities in this field.
An important factor, which the transmission
speed in fibre optic systems significantly
depends upon, is chromatic dispersion. The

International Network
The establishment of a quality management system (QMS) in accordance
with the new standard ISO/IEC 17025 for testing and calibration laboratories
was continued in 2001. The QMS was successfully presented to representa-
tives of the European national institutes of metrology (NMIs) in autumn.
METAS thus fulfils one of the conditions of the international arrangement on
the mutual recognition of national standards and of the calibration certifica-
tes of the NMI (Mutual Recognition Arrangement MRA). Likewise in con-
nection with this, METAS took part in numerous international measurement
comparisons. Furthermore, over 250 measurement and calibration capabili-
ties submitted by METAS were recognised by the signatories of the arrange-
ment during the course of the year.

quantity is a mass for the widening of an optic
light impulse on its way through a glass fibre
due to the varying velocities of the different
spectral lines. A new system for the measure-
ment of chromatic dispersion has been deve-
loped and put into operation at METAS. The
system functions within the entire wave-
length scope essential to telecommunica-
tions, between 1,260 nm and 1,360 nm and
from 1,450 nm to 1,620 nm. It may also be
applied for the realisation of reference fibres,
which are subsequently employed in industri-
al laboratories for the calibration and setting
of measuring instruments.

Metrological Fundamentals
At METAS, development projects are con-
stantly in progress, enabling the expansion of
the measurement services. The Swiss Federal
Office is also active in selected research 
projects, whose objective it is to establish the
fundamental bases for future developments.
The projects aim, on the one hand, towards
an improvement of the International System
of Units. On the other hand, the system units
are to be realised more accurately by the use
of new physical effects. METAS’s researchers
presented their work at different international
technical conferences in 2001, and also
published numerous specialist articles (see
pages 25 and www.metas.ch/en/info/publica-
tions.html).
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This new measuring bench allows the measurement of the chromatic dispersion in light rays guides.



L e g a l  M e t r o l o g y

In the Service of 
Society and Industry

Correct indications of quantities for trade, elimination of danger arising from false
measurements in the health, environment and public safety sectors, and also the
facilitating of goods trade, these are the objectives set by METAS for its operations
within the legally regulated field.

The adoption of the EU conformity assessment regulation for the
introduction of measuring instruments in the new measuring instru-
ment directive establishes conditions that help to avoid future double
examinations in this area. First designations of Swiss bodies, which
could be considered for the conformity assessment of measuring
instruments for export to the EU, have been submitted to the EU Com-
mission.

Renewal of Legal Metrology
The renewal of legal metrology involves a process of several years
(LEGMET project). This takes into account the changes in society and
industry, globalisation of trade and services, and also the unstoppa-
ble advances being made in technology.
In 2001, major emphasis was placed on the further development of
the new measuring instrument directive. The draft drawn up the pre-
vious year was analysed during experts meetings with the relevant
Federal authorities, the supervisory bodies for metrology of the can-
tons, the verification offices and laboratories and other interested
bodies. The revised version met with general approval, apart from
mainly editorial objections.
However, due to the list of measuring instruments covered in this pro-
posal, the draft regulation was not recognised by all as a general
frame. This is to be achieved by coordination between the various
supervisory authorities responsible for measuring instruments. As a
result, a listing of individual categories of measuring instruments has
now been omitted. The new draft specifies that measuring instru-
ments and methods are to be legally regulated, when specified by 
the responsible Federal authorities and following the recommen-
dations of the proposed coordination body. The ordinance draft was 
re-submitted with this amendment to consultation by the authorities,
toward the end of the year. The general consultation on the ordinan-
ce draft and the notification procedure are planned for 2002.

Information and Documentation System
An information and documentation system is being developed (Leg-
Net project) as an instrument for efficient market surveillance, and
also to provide support to the verification service, interested bodies
concerned and industry. During the report year, a call for bids for an

informatics solution was published, and sub-
sequently a Content Management System
and the relevant provider were chosen. Reali-
sation, introduction and training are schedu-
led for 2002.

Measures of Implementation and
Supervision
During the course of the report year, a series
of non-financial indicators, for the examina-
tion and steering of the supervisory and
implementation measures, were added to the
former established objectives. The selection
of the major relevant codes and the systema-
tic seizure and processing of the correspon-
ding data are still due.
The problems facing implementation and the
introduced renewal of legal metrology were
discussed together with the authorities of five
additional cantons. Five verification offices and
15 verification laboratories were inspected.
Founded on its own type evaluations or on
the basis of existing results of recognised
foreign bodies, METAS issued 129 approvals
for new types or modifications of already
approved measuring instruments (diagram 1
on page 14). The declining trend in this field
also continued during the year of report. In
the areas for which verification offices and
laboratories provide no measurement servi-
ces, METAS verified approximately 720 mea-
suring instruments, as in the previous year
(diagram 2 on page 14).
METAS supervises the suppliers of electricity,
gas and thermal energy by means of perio-
dical questioning. During the report year,
METAS inspected the control registers of 
135 gas supplies (423,500 instruments) and 
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110 thermal energy supplies (13,000 instru-
ments). The instruments of 33 suppliers had
to be queried.

The Swiss Verification Service
Approval for operation was awarded to five
new verification laboratories for the verifica-
tion of measuring instruments for road traf-
fic, gas quantities and electrical transformers.
Four verification laboratories for electricity
meters and one for flue gases have ceased
operation. The Swiss Verification Service now
encompasses 53 canton verification offices
and 80 approved verification laboratories.
METAS ran an eight-week course for future
verification officers in preparation for the
advanced Swiss Federal technical examina-
tion, led by its own experts and qualified
Swiss verification officers. The basic theoreti-
cal principles were separated into French and
German-speaking courses, the practical expe-
riments were held for both languages toge-
ther. For the first time, the various course sub-
jects were offered in separate modules, in
order to enable other interested persons to
attend individual training themes. 13 future
verification officers completed the whole

course, and 32 already qualified verification officers and heads of verification
laboratories took the opportunity of attending the individual modules.
METAS continued the modernisation and calibration of the verification ser-
vice’s reference material. Non-conformities were established at several veri-
fication offices and laboratories. Approximately 210 reference instruments
were calibrated anew by METAS.
Further information on the verification service and its activities (the Swiss
Verification Service verified 366,000 measuring devices, inspected over
658,000 measuring instruments by means of statistical examinations and
monitored 6,500 lots of pre-packaging in the report year) are to be found in
the Swiss Verification Service Annual Report 2002.

The new METAS calibration truck is suited for the verification of weighbridges up to 40 t. With a dead weight of
about 17.7 t, it is loaded with 44 calibration weights of 500 kg each and has been taken into service in October
2001.
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Swiss Federal Commission of Metrology

Report 2001
The Commission underwent an extensive reorganisation and currently comprises six members, of

which four are new. After the restructure, and having acquainted itself with METAS, the Commission

dealt with the service contract, the performance agreement and the reports on the four product groups

involved. It also discussed the question of performance indicators within the framework of the FLAG

report (FLAG = management with service contract and global budget). The Commission concentrated

furthermore its work on the ordinance on measuring instruments, accreditation and its relation to the

Swiss Federal Commission for Accreditation.

Acting as a consultative organ, the Commission will, in future, perform as an actual sounding-board to

the METAS directorate. In this function, it will be involved in the drafting of the service contract 2004

– 2007. In addition, its activities will focus on the support of an effective reporting with appropriate

performance indicators and the application of the new legal metrology conception, which involves in

particular also the examination of the legal requirements essential to achieve this aim.

CH-9014 St. Gall, 15th December 2001

Dr Xaver Edelmann, Chairman
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The Swiss Federal Commission of Metrology is consultative organ to METAS 
in the field of metrology. Dr Xaver Edelmann, director of EMPA St. Gall, took
over the chair on May 2nd 2001. The commission held two conferences during
the course of 2001, and its members attended the opening ceremonies of the
METAS extension buildings on May 17th.

Diagram 1 Number of Approvals Issued by METAS

Diagram 2 Number of Verifications Performed by METAS Complementary to the Verification
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S w i s s F e d e r a l C o m m i s s i o n o f M e t r o l o g y

METAS’s 
Sounding-Board

The Swiss Federal Commission of Metrology 

is composed of the following members:

Dr Xaver Edelmann 

Director, EMPA St. Gall, CH-9014 St. Gall, 

Chairman (in office since 2001)

Chantal Nagel 

Chief Editor, Swiss Gas and Water Board, 

CH-8027 Zurich, Vice-Chairman (in office since 1997)

Adrian Baumann

lic. iur., Head of Technical and Legal Services, 

Directorate for Welfare and Security, CH-8090 Zurich 

(in office since 2001)

Dr Marco Bertoli

Director, Verzasca SA, CH-6616 Losone 

(in office since 1997)

Prof. Dr Jakob Roth

Head of Radiological Physics, 

Basel Canton Hospital, CH-4031 Basel 

(in office since 2001)

Prof. Dr Ursula Spichiger

University Professor, Swiss Federal 

Institute of Technology, CH-8005 Zurich 

(in office since 2001)



I n d u s t r i a l  M e t r o l o g y

Services for Trade
and Industry

The globalisation of trade is founded on reliable measurement values that can 
be traced back to unified standards throughout the world. Within the framework
of the international Mutual Recognition Arrangement (MRA), the national 
metrology institutes, such as METAS, periodically compare their standards and
transmit the internationally harmonised measurement values to their customers.

METAS calibrates and tests measuring instruments and materialised
measures of the highest class of precision for trade, industry and the
authorities. The extensive specialised knowledge is also applied to
solving particular questions within the field of metrology.

Calibrations and Tests
The central activity of the customer services in the industrial metro-
logy product group is the calibration and testing of very high-accura-
cy measuring instruments for accredited calibration and testing labo-
ratories. Complementary to these bodies, METAS tests and calibrates
directly for industry and trade, provided the corresponding service is
unavailable in the accredited sector. The diagram on page 18 shows
the number of certificates issued and the income gained in the major
fields in comparison with the three previous years. Numerous mea-
suring facilities were out of operation for almost two months, due to
being transferred to new laboratories in the extension buildings.
Despite this, and even disregarding the peak held by technical 
consultation, the income lies slightly higher than the previous year’s
values (see finances).

New and Improved Measurement Services
The technical progress in all fields constantly enables new and more
accurate measurements to be performed. METAS is permanently
adapting its services to meet technical and industrial demands.
During the year of report, new measurement facilities were comple-
ted and put into operation in many fields. Details of the measurement
services and measurement uncertainties can be viewed at
www.metas.ch/en/mcm/index.html. METAS is grateful to all custo-
mers for reporting any information concerning needs of development
or service inadequacies. This feedback permits the continuous impro-
vement and adaptation of the range of customer services, in keeping
with technical development.

Are Mobile Phones Hazardous to Health?
With the ordinance on the protection against non-ionising radiation
of 23rd December 1999, the Swiss Federal Council imposed limits also

for wireless radio equipment which, as a 
precautionary measure, are far lower than the
safely considered international values. Mea-
surement of wireless radiation is difficult 
and costly. Without reliable standardised 
methods of measurement, the maintaining of
the legal limits cannot be checked. METAS
drew up the framework for a proposal of mea-
surement in cooperation with the Swiss Fede-
ral Agency for the Environment, Forests and
Landscape (SAEFL). The proposed method of
measurement distinguishes itself by its eco-
nomicalness and good reproducibility. Inter-
ested laboratories during a measurement
campaign tested the suitability for practice.
The participating laboratories thereby also
received the opportunity to demonstrate their
professional competence. In doing so, they
fulfil a major requirement for accreditation in
the field of measurement of cellular phone
radiation. On this basis, METAS contributes
towards the necessary building of confidence
in the general public and industry.

Accurate Determination 
of the Heavy Truck Tax
Since the 1st of January 2001, heavy truck traf-
fic in Switzerland is subject to a performance-
rated tax (LSVA). In order to calculate the tax,
a newly developed instrument registers the
kilometers travelled by vehicles with a total
weight of over 3.5 t. The instrument monitors
itself through the reception of signals from
the satellite-supported global positioning
system GPS. In order to ensure that the mea-
surement recordings can be accurately asses-

sed even in exceptional driving situations and
during occasional GPS reception interferen-
ce, the Federal customs office has appointed
the traffic laboratory at METAS to examine
problematical application situations. 
For examinations such as these, the traffic
laboratory can rely upon its highly accurate
speed and road distance measurement
system, which shows a far higher accuracy
than the specified precision of the LSVA moni-
toring instruments. The results have shown
that the LSVA instruments provide, on the
whole, accurate and reliable measurement
values even in the most difficult conditions of
application, namely in tunnels, in mountai-
nous regions, in city traffic and in quarries.

New Product Using METAS
Technology
Medical studies provide evidence of the major
influence of soot particles on public health.
These findings are incorporated in the impro-
ved regulations on the restriction of emissions
and environmental effects. The monitoring of
the regulations, however, requires simple and
appropriate methods of measurement.

Until now, there has been no reproducible source for the calibration of instru-
ments employed for the measurement of particles emitted by modern diesel
engines. After several years of research and development work under the 
leadership of METAS, a unique burner of the required quality has been deve-
loped. In joint work with a measurement technology firm, the burner has
been developed further into a commercial product, the so-called Combustion
Aerosol Standard (CAST). This product is now sold internationally. Mean-
while, and with METAS’s support, the developer has established his own
spin-off firm, selling appliances and application engineering in cooperation
with the manufacturer (www.sootgenerator.com).
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The CAST carbon particles generator developed at METAS in order to produce reproducible flows of particles.
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Water calorimeter as a primary standard for the dosimetry of high-energy photon 

radiation. This enables an improved measurement uncertainty of water energy dose in 

the calibration of the reference dosimeters in the therapy centres

Large-volume machine for the measurement of coordinates of three-dimensional 

standards and workpieces

Photo mask measuring machine for the calibration of glass measures and two-

dimensional photo masks

Measuring apparatus for the calibration of chromatic dispersion in glass fibres and fibre

optic components, the manufacture of reference glass fibres for the calibration of 

measuring appliances for chromatic dispersion

Apparatus for the production, measurement and calibration of gas mixtures containing

nitrogen dioxide (NO2) in ecologically relevant concentrations

150 litre gas measurement piston for the production of a defined gas flow, to be applied

for the calibration of flow standards and gas meters

50 kg mass comparator for the automatic and highly accurate comparison of one to four

standards

Radiation therapy

Production engineering

Microtechnology/microelectronics

Fibre optics/telecommunications

Air purity

Energy supply

Mass determination
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The following experts are members of the Swiss

Federal Commission for Accreditation:

Prof. Dr Fritz Eggimann

CH-5417 Untersiggenthal, Chairman

Willi Clerc

Director of Property Insurance of the Canton

of Lucerne, CH-6002 Lucerne

Dr Herbert Egolf

Director of the Swiss Technical Inspections

Association (SVTI), CH-8304 Wallisellen

Dr Niklaus Halder

Member of the Swiss Industrial Chemistry

Society (SGCI), CH-4070 Basel

Dr Edmond Jurczek

Director of the Swiss Electrotechnical Board

(SEV) and Chairman of the Swiss Committee 

for Testing and Certification (SAPUZ), 

CH-8320 Fehraltorf

Dr Arthur Mohr

Head of Department of Sustainable

Development, Swiss Federal Agency for the

Environment, Forests and Landscape (SAEFL),

CH-3003 Bern

Walter Müller

Head of the Environment department,

Swissmem, 8032 Zurich, permanent guest

Dr Michelle Rossier

Director, Violab Morges SA, CH-1110 Morges

Gaius d’Uscio

Managing Director, Rulo Holding AG, 

CH-3073 Gümligen

Dr Peter Wüthrich

Director of the Swiss National Accident

Insurance Fund (SUVA), CH-6002 Lucerne

Measuring facility Application

The Swiss Federal Commission for Accreditation provides support to the Swiss
Accreditation Service (SAS). The nine members Commission covers a broad
professional spectrum and a long standing working experience in industry, 
universities, associations and government authorities. The Commission acts as
an independent body, examining all applications for accreditation to be 
submitted to the director of METAS, and formulates the accreditation policy in
conjunction with the SAS. In addition, it advises the SAS, industry and the 
authorities on fundamental issues relating to accreditation, testing and con-
formity assessment.

F e d e r a l  C o m m i s s i o n  f o r  A c c r e d i t a t i o n

Opinion Poll Shows:
Expectations Largely Fulfilled

Swiss Federal Commission for Accreditation

Report 2001
During the course of last year, the members of the Swiss Federal Commission for Accreditation (AKKO) examined and

evaluated, again, over 100 SAS assessment reports. The queries and comments which arose were discussed and clarified

during three general meetings. The Commission discussed the following central themes in great detail:

• Question of independence and impartiality of the SAS,

• The assessment of new management systems not yet standardised in documents,

• The accreditation of bodies which certify eco-management systems,

• Questions concerning accreditation, testing and certification in the public health sector.

After analysing a comprehensive research survey carried out amongst all 500 accredited bodies in Switzerland 

– 197 completed questionnaires were returned – the chairman of the Commission was pleased to establish that the expec-

tations held of the Swiss accreditation system are largely met, and that customers are satisfied with the 

services of the SAS. Important indications for further improvement of SAS services could also be gained from the survey.

The chairman presented the detailed findings of the survey in his speech at the celebration marking the tenth anniversary

of the Swiss Accreditation Service.

At another meeting, the Commission concentrated solely on the question of further development of accreditation in

Switzerland. After the successful grow of the SAS and its secure acceptance on both national and international level, the

Commission now places high priority on the following themes in particular:

• The role and significance of accreditation are to be better explained and publicised,

• The essential requirements of accreditation are to be formulated in a manner that best meets the needs of industry 

and society,

• The connection between accreditation and notification is to be established more clearly, together with the seco and in

keeping with developments within the EU.

At this strategy meeting, the Commission also declared itself in favour of examining the extent to which accreditation and

quality management are capable of promoting the innovation in accredited or certified bodies. An initial research project

relating to this interesting question is currently being carried out at the Centre for Business Sciences at the Swiss Federal

College of Technology in Zurich (ETHZ).

CH-5417 Untersiggenthal, 20th December 2001

Prof. Dr Fritz Eggimann, Chairman

New and Improved Measurement Services



endeavours to maintain enough technical experts, the SAS organised two trai-
ning courses in the French part of Switzerland in 2001.

Increased International Cooperation
The SAS was also acknowledged for work performed in international organisa-
tions like the European co-operation for Accreditation (EA), the International
Accreditation Forum (IAF) and the International Laboratory Accreditation Co-
operation (ILAC). The SAS showed the greatest commitment to the EA, where it
was involved in work concerning the certification of quality and eco-management
systems, the introduction of the new international standard ISO/IEC 17025, the
characterisation of reference materials and inter-laboratory comparisons. It also
participated in the evaluation of other accreditation bodies for the multilateral
agreement, which required the relevant training of two lead assessors. As a
member of the Executive committee, the SAS manages the central sphere of
laboratory accreditation within the EA.

The number of first accreditations and of accreditations

compulsorily renewed after five consequent years has

shown a constant growth since 1992. This underlines the

essential position occupied by accreditation in industry,

public health, safety and the environment.

The number of first and renewed assessments in process has

risen from 231 (end of 2000) to 285 (end of 2001). Thanks to

the recruitment and training of new lead assessors it should be

possible to maintain the existing waiting period below six

months.

First accreditations    
Renewed accreditations

First assessments in process      
Renewed assessments in process

A c c r e d i t a t i o n

Accreditation Involves 
Undergoing a Process

Accredited testing and conformity assessment bodies support industry by 
assessing and improving their products and management systems. An accre-
ditation involves supporting the accredited body in its continual development
and maintaining and increasing competence and service quality.

Accreditation aims to
• Assess and recognise the technical competence and service 

quality of the accredited body on a regular basis,
• Promote the competitiveness of these bodies within the global

market,
• Provide the basis for a world-wide acceptance of test reports and

certificates.
It is not the detailed translation of as many requirements as possible
that supports the process of accreditation, but the constructive appli-
cation of the standard requirements which leads to a more effective
impact on laboratories or conformity assessment bodies on the mar-
ket. Reliable test reports and certificates, efficiency and customer
friendliness form part of this impact.
Quality and competence are linked to engagement. They therefore
require processes on all operational levels. Professional assessments
assist accredited bodies in these processes. The continuous training
of the lead assessors is intended to enlarge their process awareness
and thus further increase the professionalism of the assessments.

Increasing Significance of Accreditation
During the last year, the Swiss Accreditation Service (SAS) estab-
lished, in close cooperation with the respective Federal authorities and
interested groups from industry and the public service sector, further
bases for the accreditation of testing and conformity assessment
bodies. The following examples illustrate the diversity of this work:
• Establishment of fundamentals for the accreditation of forensic

laboratories,
• Drafting of criteria for the accreditation of inspection bodies in

agriculture,
• Inclusion of suitable testing methods for the measurement of

radiation emitted by wireless radio antennae into the scope of 
validitiy of accreditation,

• Work in the field of testing and certification of medical products
and building products,

• Completion of the basic principles for electronic signatures and
accreditation of the first certification body in this field.

As soon as the EU bilateral agreement with
Switzerland comes into force, our country will
have to designate conformity assessment
bodies to assess goods in accordance with
the global approach. Products, which fulfil
the requirements, may be marked with the CE
label and traded freely within the European
Economic Area (EEA). Accreditation repre-
sents an important basis for the designation
of these bodies. This led to intensive collabo-
ration work with the responsible Federal offi-
ces during the past year.

Even More First Accreditations
The net of accredited bodies is regularly incre-
asing in density: In 2001, 60 bodies received
their first accreditation. 501 accreditations
issued to present and a large number of pen-
ding applications reflect the high awareness
of quality in Switzerland.
53 of the bodies accredited five years ago recei-
ved renewed accreditation after a subsequent
assessment. An accreditation is valid for a peri-
od of five years, during the course of which the
SAS carries out continuous inspections. Many
customers make use of these inspections to
widen the scope of validity of their accreditation.
The SAS places priority on the inspection and
renewal of existing accreditations. Despite this
huge workload, the SAS managed to maintain
the waiting period for the majority of the pen-
ding new accreditations to below six months.
This was only achieved thanks to extraordinary
commitment shown by the personnel.
More than 400 specialists assist the SAS in
its inspection and controlling activities. In its
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During 2001, SAS elaborated criteria for the accreditation of inspection bodies
for agriculture.

500

450

400

350

300

250

200

150

100

50

0

1994 19961995 19981997 2000 20011999

500

450

400

350

300

250

200

150

100

50

0

1994 19961995 19981997 2000 20011999



F i n a n c e s

Improved Level 
of Cost-Effectiveness

22 23

Since 1999, METAS has been operated with performance contracting
and global budget. The government’s performance contract and 
global budget 1999 to 2003 allow for major development in metrolo-
gy and accreditation. The previous performance targets of the savings
programme and the global budget have been achieved.

The Financial Results
of the past three years reveal that METAS has, as yet, been unable to
realise the planned development to the full extent. However, year to
year increases in costs and revenue are recorded – as scheduled in the
performance contract and global budget. The three annual credits
have not been fully exhausted. During the past three years, METAS has
been heavily burdened with the three projects «Management with
Performance Contract and Global Budget» (FLAG), «Development of

The net operating result 2001 of the Swiss Federal Office of Metrology and 
Accreditation (METAS) returned a revenue of 11.0 million francs (9.0 the 
previous year) with costs of 37.2 million francs (32.0). The level of cost-
effectiveness amounts to 30 (28) percent.

the Quality Management System» (QMS)
and «Extension Buildings». This resulted in a
year’s delay of the planned development.

The Year 2001 in Figures
The entire costs of 37.2 million francs are
divided into
• 19.8 million francs personnel costs (53 %),
• 5.8 million francs rental costs (16 %),
• 4.1 million francs calculated depreciation

and rents (11 %) and
• 7.5 million francs remaining costs (20 %).
Comparison with the previous year reveals 
a raised expenditure of 5.2 million francs, or 

16 percent. The adjustment of pay to the cost of living amounted to 800,000
francs. The move into the extension buildings in May 2001 incurred an increase
in rental costs of 1.3 million francs, or 29 percent, to a total of 5.8 million francs.
For the first time, the account 2001 reveals estimated capital investment 
interest, amounting to 900,000 francs. Until now, METAS has paid the external
experts of the Swiss Accreditation Service (SAS) directly from the service 
charge revenue. Since the 1st of January 2001, these fees, to the amount of
800,000 francs, are entered in the costs and revenue accounts (gross principle).
The remaining increase of 1.4 million is due to the metrological development and
expansion of the SAS capacity as scheduled by the performance contract and 
global budget. This also includes the expenditures incurred by the establishment
of the METAS Quality Management System (QMS), for which 6,800 hours were
invested during the report year. In December 2001, members of METAS’s staff
successfully presented this QMS at EUROMET’s Quality System Forum. The
Swiss Federal Office of Metrology and Accreditation thus fulfils one of the 
requirements of the National Metrology Institute’s international arrangement on
mutual recognition of national standards and calibration certificates (Mutual
Recognition Arrangement MRA).
In 2001, METAS returned an additional revenue of 2.0 million francs, 22 percent
higher than the previous year. This was due to the use of the gross principle for
the amount of 800,000 francs together with additional services for 1.2 million
francs. 600,000 francs of which were allocated to the general/available reserves.

The Product Group 1 «National Standards»
gave rise to costs of 19.6 million francs (17.5 the previous year). This product
group incorporates all activities which METAS performs in accordance with the
Federal law on metrology, and which form the essential metrological requi-
rements for the two product groups «Legal Metrology» and «Industrial Metro-
logy» and also partly indirectly for the product group «Accreditation». For this 
reason, there is no recorded revenue for this product group.
The expenditures incurred by the services of this product group were 2.1 million
francs higher than the previous year. The increase is largely due to the calculated
interests, the expenditures for the development of the Quality Management

System and the work involved with the move
to the extension buildings and the recon-
struction of the measurement facilities.
These cost elements relate primarily to the
product group «National standards». This
also explains the excess of budget in this 
product group and the related lower expen-
diture in the product groups 2 and 3.

The Product Group 2 
«Legal Metrology»
gave rise to costs of 6.2 million francs (5.1 the
previous year) and returned an income of 
4.5 million francs (4.3), which represents a
cost coverage rate of 73 (84) percent. The 
increase in expenditure is mainly due to the
above mentioned additional expenditure for
rental, calculated interests and rising salaries.
Expenditure incurred was 6.2 million francs,
1.0 million francs lower than the budgeted
7.2 million francs. This result is due to the

Costs and Proceeds by Types of Expenditures
Account Budget Account

2000 2001 2001

Expenditures and revenues Mio. CHF Mio. CHF Mio. CHF

Personnel expenses 17.872 20.666 19.789

Material expenses 4.325 5.109 4.888

Allocation to general reserves 0.600

Contributions for international organisations 0.302 0.351 0.303

Investments 5.107 6.044 4.976

Global revenues 8.218 9.557 10.562

Total expeditures and revenues 27.606 8.218 32.170 9.557 30.556 10.562

Costs and proceeds, pro forma invoices services
and performances

Services provided by other Federal bodies 5.395 7.018 6.655

Services provided to other Federal bodies 0.767 0.540 0.634

Investments and payoff amounts

Investments for instruments, machines and cars -3.091 -3.731 -4.321

Payoff for instruments, machines and cars 2.890 3.000 3.167

Payoff 0.900 0.893

Evaluations and deferrals

Stocks fluctuations and deferrals -0.825 0.006 -0.381 0.241 -0.157

Total costs and proceeds 31.975 8.991 38.976 10.097 37.191 11.039
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extensive fundamental work mentioned in the product group 1. The
revenues are determined to a great extent by the development of the
calibration services (share of emoluments of the activities of the
Swiss Verification Service) and were slightly higher than the previous
year and as budgeted.

The Product Group 3 «Industrial Metrology»
gave rise to costs of 4.8 million francs (4.1 the previous year) and
returned a revenue of 1.6 million francs (1.4). The level of cost cove-
rage remains constant at last year’s rate of 34 percent. Expenditure
amounted to 4.8 million francs, 600,000 francs lower than the 

budgeted 5.4 million francs, which is to be
attributed to the more extensive fundamental
work in the product group 1. As a result of the
delay in the completion of the new buildings,
several laboratories were out of operation for
almost two months. The loss of income
which ensued was, however, made up to
some extent during the second half of the
year. 

The Product Group 4
«Accreditation»
gave rise to costs of 6.7 million francs (5.2 the
previous year) and returned a revenue 
4.9 million francs (3.3).This corresponds to a
cost coverage level of 73 (63) percent. The
reasons for these increases are due to the
application of the gross crediting principle,
which affects almost solely the product group
«Accreditation», and also to the increased
accreditation activity.
Compared to the preliminary budget of 
7.0 million francs, expenditure amounted to
6.7 million francs, 300,000 francs lower than
budgeted. This is mainly due to the fact that
the vacancies for lead assessors could not 
be filled during the report year, despite inten-
sive searching. The returned revenue was 
4.9 million francs, which exceeded the preli-
minary budget by 900,000 francs.

Costs and Proceeds by Product Groups

Account Account Budget Account
1999 2000 2001 2001

National Standards Mio. CHF Mio. CHF Mio. CHF Mio. CHF

Costs 15.479 17.526 19.406 19.567

Proceeds 0.000 0.000 0.000 0.000

Coverage rate 0 % 0 % 0 % 0 %

Legal Metrology

Costs 5.557 5.130 7.169 6.198

Proceeds 4.286 4.322 4.213 4.547

Coverage rate 77 % 84 % 59 % 73 %

Industrial Metrology

Costs 4.299 4.095 5.432 4.752

Proceeds 1.398 1.395 1.874 1.617

Coverage rate 33 % 34 % 34 % 34 %

Accreditation

Costs 4.566 5.224 6.968 6.675

Proceeds 2.469 3.274 4.010 4.875

Coverage rate 54 % 63 % 58 % 73 %

Total costs and proceeds

Costs 29.901 31.975 38.975 37.192

Proceeds 8.153 8.991 10.097 11.039

Coverage rate 27 % 28 % 26 % 30 %

T r a n s f e r  o f  K n o w l e d g e

Active Contributions

The METAS employees offer their specialised knowledge in diverse form to
experts, clients and the general public. They support technological development
through contributing at conferences, scientific publications and frequent
lecture activities.

metINFO, the Journal of Metrology, and sasFORUM, the customer
magazine of the Swiss Accreditation Service (SAS), appear three
times annually. They provide information on the latest developments
in metrology and accreditation and are issued free of charge. 
Subscriptions may be made through www.metas.ch/en/info/publior
der.html or www.metas.ch/en/sas/kontakt.html. The scientific pub-
lications can be seen at www.metas.ch/en/info/publications.html.
Also, during the course of the report year, 500 persons in 21 groups

attended guided tours of the Swiss Federal
Office of Metrology and Accreditation.
METAS is very pleased to welcome groups of
interested persons and to demonstrate the
fields of activity and lead them through the
laboratory world in the new extension buil-
dings. Katty Holzer, phone +41 31 32 33 111,
katty.holzer@metas.ch, would be happy to
provide further information.

Author(s)

P. Ackermann

W. Beer, B. Jeanneret, 
B. Jeckelmann, P. Richard,
H. Schneiter, A. Pourzand
A. Curteville, R. Dändliker

G. Dudle, A. Joyet, 
P. Berthoud, G. Mileti, 
P. Thomann

H.-O. Müller, M. Furlan,
T. Heinzel, K. Ensslin

H-P. Haerri

K. Hilty, H. Ryser,
U. Herrmann

B. Jeanneret, A. Rüfenacht
C. J. Burroughs

D. Reymann, T. J. Witt, 
P. Vrabcek, Y. Tang, 
C. A. Hamilton, A. S. Katkov, 
B. Jeanneret, O. Power

B. Jeckelmann, A. Rüfenacht,
B. Jeanneret, F. Overney,
K. Pierz, A. von
Campenhausen, G. Hein;

B. Schumacher, P. Warnecke,
W. Poirier, I. Delgado, 
Z. Msimang, G. Boella, 
P. O. Hetland, 
R. E. Elmquist, J. Williams,
D. Inglis, B. Jeckelmann,
O. Gunnarsson, 
A. Satrapinsky

B. Jeckelmann, 

B. Jeckelmann, B. Jeanneret

I. Mann

I. Mann

W. Münch, G. Stucki, 
R. Moning, B. Vaucher

Title

Les matériaux de référence certifiés: un « must »
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The quantum Hall effect and its application in metrology
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therapie in der Schweiz

Journal
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IEEE Trans. Instrum. Meas., IM-50, pp. 188–191, 2001
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Proceedings of the International School of Physics «Enrico
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(Eds.), pp. 263–290, IOS Press, Amsterdam 2001

Rep. Prog. Phys., 64(12), pp. 1603–1656, 2001
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sasFORUM 2/2001, S. 11–12

Zeitschrift für Medizinische Physik, Vol. 11, S. 1–10, 2001
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Title

Was leisten akkreditierte Stellen für Landwirtschaft 
und Konsumenten?

Intercomparison of mobility particle sizers (MPS)

Partikelmessung – Zählen eines Sacks voller Flöhe

EUROMET – The Collaboration of European National
Metrology Institutes

Quality programmes, accreditation and certification in
Switzerland

Eichung von Referenzdosimetersystemen bei hochener-
getischer Photonenstrahlung: Neuerungen ab 1.1.2001

Ein nationaler Dosimetrievergleich durch Postversand von
TLDs

Calibration of electrostatic discharge generators and results 
of an international comparison

Die Zertifizierung und die Akkreditierung

Akkreditierung versus Zertifizierung; Unterschiede beider
Verfahren an Beispielen aus der Bauindustrie

Vorstoss in neue Dimensionen

Raum für neue Aufgaben und verbesserte Dienstleistungen

Journal

sasFORUM 1/2001, s. 15–17

Gefahrstoffe – Reinhaltung der Luft, 61, S. 423–428, 2001

metINFO 8/2, S. 4–8, 2001

Measurement, Journal of the International Measurement Confederation
IMEKO, 2001

J. Quality in Health Care 2001, 13, S. 157–161, 2001

Bulletin der Schweiz. Ges. für Strahlenbiologie und Med. Physik, 3/2001,
Nr. 46, S. 23–27, Dezember 2001

Bulletin der Schweiz. Ges. für Strahlenbiologie und Med. Physik, 3/2001,
Nr. 46, S. 20–21, Dezember 2001

Conference on precision electromagnetic measurements 2000, 14-19
May, Sydney, Conf. Digest, pp. 502-503

Schweizer Bauwirtschaft, Nr. 5, Forum, 2001

Schweizer Baublatt, Nr. 12, S. 28–30, 2001

Schweizer Maschinenmarkt, Vol. 31, S. 135–140, 2001

Le Photon (Bulletin de l’Association des Anciens Etudiants et
Collaborateurs du Département de Physique de l’Université de Fribourg,
No. 12/2001, S. 2–5, Dezember 2001
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The Swiss Watt balance: first measurements

Recent developments on the ON/METAS continuous 
Cs fountain standard

Progress in the calibration of «geodetic like» GPS receivers 
for accurate time comparisons

Continuous fountain Cs standard: stability and accuracy issues

Lasergekühlte Cs-Atome als Zeitnormal

La balance de Watt: vers une nouvelle définition du kilogramme
basée sur les constantes de la nature

Mass spectrometry for trace analysis of gas standards

Der Nutzen von Qualitätsaudits

QM im Gesundheitswesen – die Rolle der SAS

Experience from accrediting testing laboratories according to
ISO/IEC 17025

Nutzen interner und externer  Audits

Nutzen von Audits

Internationale Aktivitäten auf dem Gebiet der Akkreditierung

Überlegungen zum Aufbau von Managementsystemen

Anforderungen und Verfahren zur Akkreditierung von
Prüfstellen

L’accréditation des organismes de certification

The Watt balance: a route towards a new definition of the 
kilogram based on natural constants

Wege zu einer Neudefinition des Kilogramms

DC characterisation of QHE devices

International comparison in the field of nanometrology: 
pitch of 1D gratings (Nano4)

Calibration of a 2D reference mirror system of a photomask
measuring instrument

Nanometrologie für die Technologie der Zukunft

Metrology AFM profiler at METAS

Development of an optical 2D measuring instrument at METAS

Conference

17th int. Conference on Force, Mass and Torque Measurements, IMEKO
TC3, Istanbul, Turkey, September 2001

15th European Frequency and Time Forum, Neuchâtel, Proc. pp. 72–76,
March 2001

15th European Frequency and Time Forum, Neuchâtel, Proc. pp. 164–166,
March 2001

6th symposium on freq. stand. and metrology, St. Andrews, Scotland,
September 9–14, 2001

5. Schweizerischer Tag über Physik und Unterricht, 18. September 2001

NI Days 2001, Lausanne, 11 October 2001

Herbstversammlung Neue Schweizerische Chemische Gesellschaft, 
Proc. 55 Nr. 7/8, S. 592

SNV-Tagung, Juni 2001

SNV-Tagung, September 2001

EUROLAB workshop «Experience with the implementation of 
ISO/IEC 17025», Paris, October 2001

Jubiläumssymposium zum zehnjährigen Bestehen der Schweizerischen
Akkreditierungsstelle (SAS), Wabern, November 2001

SNV-Tagung, Luzern, Dezember 2001

SAPUZ-Generalversammlung, Dezember 2001

SAPUZ-Generalversammlung, Dezember 2001

Informationstagung VSA (Verband Schweiz. Aufzugsunternehmen), 
Juni 2001

Forum romand de la qualité – Excellence et management, Martigny, 
septembre 2001

U.R.S.I., Kleinheubacher Tagung, September 2001

5. Schweizerischer Tag über Physik und Unterricht, 18. September 2001

Workshop AC-QHE, PTB Braunschweig, 29.–30. October 2001

2nd Int. Conference on Precision Engineering and Nanotechnology
(euspen), Turin, Italy, Proc. pp. 358–361, May 2001

SPIE Coference Laseres in Metrology and Art restoration, Munich,
Germany, Proc. p. 4401, June 2001

5. Schweizerischer Tag über Physik und Unterricht, 18. September 2001

Journées Micro et Nanotechnologies 2001, Paris, France, November 2001

159. PTB-Seminar «Requirements and recent developments in high 
precision length metrology», Braunschweig, Germany, November 2001
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Roughness measurements according to existing standards 
with a metrology AFM profiler

Dosimetrie hochenergetischer Photonen- und
Elektronenstrahlung in der Schweiz

Kalibrierung und Eichung von Oberflächen-
Kontaminationsmonitoren

Selected topics on optical fibre metrology

Einige Aspekte der Metrologie der faseroptischen Systeme

Quality control of sealed metal fixed point cells

Swiss primary volumetric standard for low gas flows: 
experiences and progress

Etalons de mélanges de gaz I. La base réalisée par 
microgravimétrie dynamique

Etalons de mélanges de gaz II. Diffusion des valeurs avec 
la méthode de perméation

NO2, qu’offre METAS, qu’attendent les responsables de  
mesures environnementales de METAS

Dimensional measurements of references airlines

Koaxiale Luftleitungen in der Hochfrequenz und deren Einsatz

Accurate field calculation of inhomogeneous airlines

Verschiedene Beiträge im Bereich der EMV-Messtechnik

Messempfehlung für GSM-Basistationen inkl. Fragen zur
Akkreditierung

Interlaboratory comparison with mobility particle sizers

Russgenerator CAST

Legal Metrology in Switzerland in view of the Bilateral Treaties
with the EU

Metrology in chemistry – the EUROMET and national 
perspectives

Mutual Recognition Arrangement and cooperation in 
metrology

From one global measurement system to global mutual 
recognition of measurements

METAS – a National Metrology Institute in change

EUROMET – its objectives, organisation and the global MRA

EUROMET and ISO/IEC 17025

Entwicklungen und Veränderungen im schweizerischen
Messwesen

NIS-Messempfehlung und Akkreditierung

Ein nationaler Dosimetrievergleich durch Postversand von
TLDs

EUROMET length activites for the benefit of European
Metrology

Novel design of a one-dimensional measurement probe

Uncertainty assessment using calibrated workpieces according
to ISO 15530-3

Legale Metrologie im Wandel

Erneuerung des gesetzlichen Messwesens für den Verbraucher-
schutz und den Abbau technischer Handelshemmnisse

Statistical verification of electricity meters in Switzerland

Vom EAM zu METAS – Messsicherheit für die Messung von
Feuerungsabgasen

Conference

Nanoscale 2001, Bergisch Gladbach, Germany, Nov. 2001,
Proc. K. Hasche, W. Mirandé. G. Wilkening (Eds.), PTB-Bericht,
PTB-F-44, Jan. 2002

Tagung der Deutschen Gesellsch. f. Med. Physik, 
Berlin, Juni 2001

33. Jahrestagung des Fachverbandes für Strahlenschutz in
Gemeinden (Oe), Proc. ISBN 1013–4506, S. 54–57, Sept. 2001

9. Fachkurs der SSOM «Optical Communication», 
Engelberg, März 2001

Seminarreihe «Perspektiven optischen Messens» des
Arbeitskreises Messtechnikdozenten Schweiz, ETH Zürich, 
Juni 2001

8th Int. Symposium on Temperature and Thermal
Measurements in Science and Industry, Berlin, June 2002

Congrès International de Métrologie 2001, St. Louis, 
France, Octobre 2001

Congrès International de Métrologie 2001, St. Louis, 
France, Octobre 2001

Congrès International de Métrologie 2001, St. Louis, 
France, Octobre 2001

GREMMI (Groupement romand des exploitants de mesures
d’immissions), Octobre 2001

15th ANAMET Meeting, NPL, Teddington, January 2001

METAS-Seminar: Koaxiale Luftleitungs-Impedanznormale, 
Juni 2001

U.R.S.I., Kleinheubacher Tagung, September 2001

International Electrotechnical Commission (IEC), Special
Committee on Radio Interference (CISPR), Working Group
«Radio Interference Measurements»

Informationsveranstaltung BUWAL «Vollzugshilfsmittel zur
NISV für Mobilfunk und WLL», März 2001

5th ETH-Conference on Nanoparticles, Zürich, August 2001

European Aerosol Conference, September 2001

Int. Conf. on Tetrology, 50th Anniversary, Romanian NMI,
Bucharest RO, September 2001

EC-JRC Workshop «Improving the scientific base for Metrology
in Chemistry in pre-accession countries», IRMM, Geel/BE,
February 2001

EUROLAB workshop «Cornerstones of testing laboratories 
activities», Prague, March 2001

IRMM, Geel BE, July 2001

Istituto Elettrotecnico Nazionale Galileo Ferraris, 
Turin, 10. September 2001

Int. Conf. on Metrology, 50th Anniversary, Romanian NMI,
Bucharest RO, September 2001

EUROLAB workshop «Experience with the implementation of
ISO/IEC 17025», Paris, October 2001

Tagung «Das Mass der Dinge», Wien, 30. Oktober 2001

Baudirektion des Kantons Zürich, Juni 2001

Tagungsbericht der wissenschaftlichen Tagung der Schweiz.
Ges. für Strahlenbiolgie und Med. Physik, Sion, S. 91–94,
11./12. Oktober 2001

KOM-dagar, Schwedische Metrologietagung, SP, Boras, 
May 2001

Recent developments in traceable diemensional 
measurements, Munich, Proc, SPIE, p. 4401, June 2001

EUROMET workshop «Uncertainty in dimensional metrology»,
17. October 2001

METAS-Seminar, Wabern, 7. März 2001

Int. Tagung zum Mess- und Eichwesen, Berlin, 
7./8. November 2001

Zuhai, China, March 2001

Weiterbildungsseminar des SVG, Zürich, Gesundheit und
Umwelttechnik, August 2001
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O r g a n i s a t i o n  C h a r t

Clear Structures

As of 1st May 2002

  

351 Length, Optics, Mechanics and Thermometry
352 Electricity, Acoustics, Time and Ionising Radiation
353 Electrotechnics, EMC and Informatics
354 Materials Testing, Non-destructive Testing,
       Machines and Facilities
355 Building Materials and Construction
356 Eco-Management Systems

100 Mechanics, Radiation and Legal Metrology  

Bruno Vaucher, Deputy Director/Division Chief, 031 32 33 202
Walter Münch, Deputy Division Chief, 031 32 33 274          

200 Electricity and Environmental Metrology   

Ulrich Feller, Vice-Director/Division Chief, 031 32 33 203
Beat Jeckelmann, Deputy Division Chief, 031 32 33 297       

210 Electricity, Acoustics and Time     

Beat Jeckelmann, Section Chief, 031 32 33 297
Marc Flüeli, Deputy Section Chief, 031 32 33 328   

300 Swiss Accreditation Service (SAS)

Hanspeter Ischi, Head of SAS/Division Chief, 031 32 33 520 
Manfred Balteschwiler, Deputy Division Chief 031 32 33 521 

810 Finances and Administration  

Adrian Rüfenacht, Head, 031 32 33 486  

910 Research and Development Support 

Walter Beer, Head of Field, 031 32 33 204

130 Mechanics   
                                                
Thomas Krebs, Section Chief, 031 32 33 269         
Philippe Richard, Deputy Section Chief, 031 32 33 415
    
131 Primary Mass Standards
132 Weighing Instruments
133 Force, Torque and Pressure
135 Airspeed
136 Gas Volume and Flow
137 Liquid Volume and Flow
138 Thermal Energy

110 Length and Optics 
 

Rudolf Thalmann, Section Chief, 031 32 33 385
Peter Blattner, Deputy Section Chief, 031 32 33 340

111 Primary Length Standards
112 Laser Calibration and Material Standards
113 Industrial Length Measurements
114 Multi-axes co-ord. Machines, Forms and Angles
115 Surface and Nanometrology
116 Radiometry
117 Fiberoptics
118 Photometry
119 Refractometry

001 Direction 

Wolfgang Schwitz, Director, 031 32 33 201
Bruno Vaucher, Deputy Director, 031 32 33 202
Ulrich Feller, Vice-Director, 031 32 33 203

350 Metrology and Engineering Fields

Manfred Balteschwiler, Section Chief 031 32 33 521 

330 Management Systems, Fundamentals  
       and Secretariat

Jean-Pierre Jaunin, Section Chief, 031 32 33 528

331 SAS Secretariat
332 SAS-Internal Quality Management            
333 National and International Standards and Directives
334 Projects and Education
335 Evaluation of Management Systems

010 Directorate Staff

011 Affairs: Urs Toggweiler, 031 32 33 356 
012 Direction Secretariat: Beatrice Steiner, 031 32 33 430    
013 Personnel, Training: Hildegard Seiler, 031 32 33 236
014 Controlling: Camille Favre, 031 32 33 220
015 Communication, Promotion: C. Antener, 031 32 33 489
016 Quality Management: Jürg Ramseyer, 031 32 33 268
017 Legal Service: Irène Schürmann, 031 32 33 260    

900 Technology and Development 
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Terminology 

Accreditation
Formal recognition of the competence of a calibration, testing, inspec-
tion or certification service to carry out specific tests or ➞ conformity
assessments according to internationally specified requirements.

Accuracy
Closeness of the agreement between the result of a measurement and
the value of the quantity.

Approval
Official release of a measuring instrument or measuring system for 
verification or use.

Base unit
Unit of measurement of a base quantity in a given system of quantities.

Calibration
Set of operations that establish, under specified conditions, the 
relationship between values of quantities indicated by a measuring
instrument or measuring system, or values represented by a ➞ material
measure or a ➞ reference material, and the corresponding values 
realised by ➞ standards.

Certification
Procedures by which a third party confirms in writing that a product,
process or service conforms to pre-specified requirements.

Conformity assessment
Systematic examination to verify whether a product, process or service
satisfies predetermined requirements. The requirements may be speci-
fied in legal ordinances, standards, manufacturer’s documentation or
by some other means.

Inspection
Examination of a product, service, process or installation, to determine
its conformance to specific or – on the basis of expert assessment –
general requirements.

Material measure
Device intended to reproduce or supply, in a permanent manner during
its use, one or more known values of a given quantity (scaled ruler,
weights, measure of volume).

Measurement
Set of operations having the object of determining values of quantity.

Measurement uncertainty
Part of the result of the measurement process characterising the disper-
sion of the individual results which is to be assigned to the measured
quantity.

Metrology
Science and technique of measurement.

Quality
Totality of characteristics of a product or a service that bear on its ability
to satisfy stated and implied needs.

Realisation
Reproduction for use of a measurement unit in accordance with its 
definition under the International System of Units (SI).

Reference material
Material or substance one or more of whose property values are suffi-
ciently homogeneous and well established to be used for the ➞ calibra-
tion of an apparatus, the assessment of a measurement method, or 
for assigning values to materials.

Standard
➞ Material measure, measuring instrument, ➞ reference material or
measuring system intended to define, realise, conserve or reproduce a
unit or one or more values of a quantity to serve as a reference.

Traceability
Property of the result of a measurement or the value of a ➞ standard
whereby it can be related to stated references, usually national or inter-
national standards, through an unbroken chain of comparisons all
having stated uncertainties.

Verification
Sequence of operations carried out by an empowered authority or 
organisation to test and confirm that a measuring device satisfies legal
regulations.

METAS is clearly organised: Two metrology divisions and the Swiss Accreditation Service (SAS) create a core

process. The fields «Business management, informatics and integrated communication» as well as «Technology

and development» assist the core process in the provision of services. The overall operation is coordinated and

controlled by the Directorate and its staff.
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