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THE CALCULATION OF PRODUCTIVITY IN THE NATIONAL ACCOUNTS:
THE SITUATION IN SWITZERLAND

Section des Comptes Nationaux
Office Fédéral de la Statistique

1. Introduction

1. Productivity measurement is a controversial subject in Switzerland.  In spite of major restructuring of
the Swiss economy at the beginning of the 1990s, it can be observed that productivity is stagnating
compared with an appreciable increase in that of our principal economic partners.  The economists
cannot explain why the double-digit rates of growth of investment in equipment goods are not
accompanied in Switzerland by an improvement in the efficiency of the workforce.

2. The main hypotheses which have been advanced are:

• Productivity is estimated on the basis of full-time equivalents so the increasing incidence of part-
time work would probably not have been satisfactorily taken into account;

• According to the System of National Accounts (SNA93 and ESA95), a significant share of the
activity of Swiss banks, for which value added (excluding FISIM) accounts for almost 8% of GDP,
is not included in the boundary of production.  The operations of trading in financial credits
(including derivatives) are regarded as an ancillary activity of the banks but this component is a
significant primary activity in practice.

3. Section 2 of this paper relates to the choice of the employment measure in the calculation of
productivity while section 3 concentrates on the treatment of the incomes of trading enterprises in the
Systems of National Accounts (hereafter referred to as “the Systems”).

1.1 Definition and objectives of productivity measurement

4. Labour productivity (hereafter:  productivity) is the efficiency with which human resources are used in
the production process.  This efficiency can be estimated for the whole economy or for a subset.
Productivity is generally measured by dividing production by the corresponding volume of labour
used.

5. Productivity is considered by economists to be a critical factor underlying growth in an economy.
Indeed, high productivity makes it possible for a nation to increase the returns to its factors of
production while remaining competitive in international markets.  For economic analysis, productivity
estimates should not only be available for the economy as a whole, but also at a more detailed level.
Thus, the national accounts must be able to provide this indicator by branch (or industry) of activity
and for the various institutional sectors.
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1.2 Calculating productivity

6. Labour productivity is defined as value added at constant prices per unit of employment contributing to
the production.

1.2.1 The numerator:  value added

7. Value added is defined as the value created by any unit engaged in activities falling within the
boundary of production.  It is calculated for institutional sectors as well as for the branches of
activities.  Given that production is generally estimated at basic prices and intermediate consumption at
purchasers’ prices, value added does not include the taxes minus the subsidies on products.

8. The corresponding aggregate for the national economy is gross domestic product (GDP) or the value
added at market prices.  In fact, GDP also includes the taxes minus the subsidies on the products.

1.2.2 The denominator:  the input of work

9. The SNA envisages three alternative possibilities for measuring the quantity of work contributing to
production:

í Numbers employed (“jobs”)

10. When the term “job” is used, it is necessary to understand that it covers all the activities carried on
within the boundary of the production process of a resident unit.  The SNA prefers the concept of jobs
to that of economically active persons1.  In fact, in this latter case, an individual having several jobs
will be counted only once based on his principal activity.  A measure of this type makes it possible to
analyse the situation of a group of people on the labour market but is not appropriate in the context of
analysing productivity.

11. However, the number of jobs is not the best measurement of the volume of work.  In fact, it does not
account for changes in effective working time and so gives to a part-time job the same weight as a full-
time job.

í Number of hours actually worked

12. The Systems recommend the number of hours (actually) worked as a suitable measure for calculating
productivity.  Total hours worked represents the sum of the hours actually worked by employees and
by self-employed workers during an accounting period within the boundary of production defined by
the Systems.  Thus, the number of hours worked includes the normal hours of work as well as overtime
whereas hours remunerated but not worked (holidays, sick leave, etc.) are excluded.

í Full-time equivalent jobs

13. This is an intermediate measure between the two described above.  Full-time equivalent jobs are
defined as the total number of hours worked divided by the annual average of the hours worked in full-

                                                     
1   In this context the terminology used in Switzerland is as follows:

active persons: employment based on the concept of the person

employment: employment based on the working position (ie, job)



STD/NA(99)45

5

time employment within the economic territory.  Full-time equivalent employment is a satisfactory
measure for estimating productivity although it cannot always account for changes in the effective
duration of work.  Although the total number of hours worked is the best measure of labour employed,
full-time equivalents has the advantage of assisting in making international comparisons.

14. In fact, certain countries are not yet able to calculate total hours worked at a detailed level of the
activity classification.  An aim of the major international organisations is to publish a productivity
estimate expressed in terms of full-time equivalents and per hour worked.

1.2.3  Principal concept to respect

í Defining the coverage

15. When estimating productivity, the data on the volume of work must have the same coverage of
economic activity, of economic territory and of reference period as that used for the value added.

í Exhaustiveness of the volume of work measure

16. The volume of work estimate is exhaustive when account is taken of all the inputs of labour which
have contributed to productive activity.  In practice, the volume of work estimate will be exhaustive
when it includes both the declared and hidden economic activities within all the units, whether or not
they are legal entities, which have contributed to value added.

í The statistical unit

17. For obvious reasons of statistical coherence, labour inputs must be classified on the basis of a
statistical unit which is the same as that used for the analysis of the production.  The Systems identify
two types of statistical unit:  the institutional unit and the unit of economic activity at the local level
(local UEA).  It is not reasonable, for example, to link the total value added of the institutional units
having the same principal activity with the volume of work of the local UEA carrying on an identical
economic activity (“branch” or “industry”).

18. The institutional unit is the statistical unit for which activities are observed in the national accounts.  In
practice, this unit is the smallest economic unit having a complete set of accounts.  The institutional
unit is used mainly to describe the flows and stocks through the sequence of accounts.  In this context,
the institutional units are grouped in sets called institutional sectors.  It is also possible to group these
units according to their principal economic activity.

19. The local UEA is a non-observable unit which corresponds to that part of a unit of local activity
(establishment) classified by its principal production and its secondary production, with the secondary
activities being classified under other headings of the industry classification than the principal activity.
The unit of economic activity at the local level is mainly used within the framework of analyses of the
production process and the input-output tables.
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2. The choice of the measure of the volume of work in Switzerland

2.1 The measurement of value added

20. The Systems provide that the institutional unit must have an accounting system which makes it
possible to collect or to calculate for each local UEA details of all the operations relating to its
production process.  In Switzerland, the current statistical sources do not make it possible to obtain
results at such a level of disaggregation.  Therefore, value added is available only for the smallest
directly observable unit:  the institutional unit.  The data are then aggregated by divisions of the
industry classification according to the principal activity of these units or are aggregated by
institutional sectors.

2.2 The measurement of the input of work

2.2.1 Statistics of the volume of work

21. Statistics on the volume of work (SVW) are estimated using the results of the Swiss survey of the
working population (SSWP).  The latter is carried out by telephone once per year for a sample of
16,000 households and relates to the resident population aged 15 years and over.  The classification of
the people surveyed into the categories “employed”, “unemployed” and “not in the labour force” is
based on the recommendations of the International Labour Office (ILO).

22. The data from the SVW are based on the concept of the hours actually worked.  The SVW counts each
hour worked and paid for from 1 hour on, whereas hours remunerated but not worked (holidays, sick
leave, etc.) are excluded.  These SVW data also include home workers, domestic staff employed in
households and self-employed workers.

23. The data of the SVW are based on the local unit rather than on the institutional unit.  Therefore, the
volume of work in the SVW for a given branch does not correspond to the labour force having actually
contributed to value added of the same branch classified on the basis of the institutional unit.  Thus it is
not currently possible to estimate productivity either by divisions of the industry classification or by
institutional sectors;  productivity estimates are available only for the national economy.

2.2.2 The data on employment in full-time equivalents

24. The estimation method established to determine employment expressed in full-time equivalents is
based primarily on the results of the census of enterprises (CE) and the statistical survey on
employment (STATEM).

25. The objective of the CE consists in identifying the structure of the production process.  The
questionnaire is sent to all the enterprises and all the establishments in the country and relates mainly
to details about their economic activities, the numbers employed, turnover, legal status of the business,
etc.  The CE is carried out every three or four years in the secondary industries and the tertiary sector.
Between two CEs, the data on employment expressed in full-time equivalents are estimated using the
STATEM.  The latter is based on a survey carried out each quarter covering 47,000 establishments in
the secondary industries and the tertiary sector.



STD/NA(99)45

7

26. The series of employment in full-time equivalents relates only to jobs in which more than 6 hours are
worked per week in local units in which more than 20 hours per week are normally worked.
Moreover, home workers are not included.  The series on employment expressed in full-time
equivalents thus only partially covers the production boundary defined by the Systems.

27. On the other hand, the data on employment in full-time equivalents make it possible to estimate the
volume of work according to concepts of the local unit and the institutional unit.  Further, data are
available at a relatively disaggregated level of the industry classification (economic divisions) and by
legal status.  From the series of full time equivalents employed, it is thus possible to calculate
productivity by regrouping institutional units into industries (economic division) and by institutional
sectors.

2.3 Choice of the appropriate statistics on the input of work

28. In the national accounting systems (ESA95 and SNA93), the total hours worked is the preferred
measure of the labour employed.  In fact, this makes it possible to measure not only the reduction in
the normal hours of work but also the development of part-time work as well as overtime.

29. Statistics of the volume of work (SVW) measure the total number of hours worked per calendar year
within resident production units.  For the national accounts it is thus the best measure of the volume of
work involved in the production process.  Nevertheless, the current configuration of the SVW does not
make it possible to link the volume of work of an economic division (based on a regrouping of
institutional units) or of an institutional sector with the corresponding value added.  On the other hand,
at the level of the national economy, there is no conceptual reason not to use the SVW for calculating
productivity.

30. During the revision of the SVW, the opportunity will be taken to broaden the scope of the Swiss
survey on the working population (SSWP).  As a result, it will be possible to obtain data on the number
of working hours according to the concept of the institutional unit by economic divisions of the
industry classification and by institutional sectors.

31. Employment expressed in full-time equivalents is not the best measure of the volume of work.
However the SNA describes it as a satisfactory alternative.  In spite of the shortfall in coverage of the
data on employment in full-time equivalents (ie, their non-exhaustiveness), these statistics are currently
the only ones which make it possible in Switzerland to calculate productivity by economic divisions
(classified on the basis of the institutional unit), by institutional sectors and for the national economy.
It is important to note that estimating productivity for the national economy is all the more relevant
since it is possible to assess it in relation to the corresponding series at the level of economic branches
and of institutional sectors.

3. Limits of the analysis of productivity:  The case of the finance companies

3.1 Is productivity still a relevant economic indicator?

32. According to economic theory, there is a strong correlation between the volume of work involved in
the production process and the volume of production itself.  An increase in the labour input involves an
overall increase in the output of products but a decrease in the average output.  This relative reduction
in output is explained by the fact that the more workers who are involved in the production process for
a given stock of capital, the more the increase in production is limited.  Thus, for a given stock of
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capital, it is possible to increase productivity only by increasing the efficiency of the labour component
and not simply by increasing the volume of employment.

33. Productivity is an important indicator for economic analysts.  In fact, it is common to think that an
increase in productivity is a structural phenomenon which has a positive impact on the long-term
development of an economy.  Unfortunately, what is true for industry is not necessarily true for
services in general and for financial activities in particular.

34. With regard to Switzerland, graph 1 below shows clearly that, for the financial intermediaries, it is
difficult to identify a relationship between value added at constant prices and the volume of
employment expressed in full-time equivalents.

35. In fact, the value of production in this sector is mainly composed of clearance commissions and they
depend mainly on the behaviour of the financial markets.  Thus, a stock exchange market during a
strong rise or large fall has a favorable impact on the volume of stocks transferred, which is reflected
directly in the volume of the clearance commissions without the level of employment necessarily being
affected.

Graph 1:  Index of the use in full-time equivalents and value added in volume, 1990 = 100
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3.2 The input of non-productive work

36. According to SNA93 and ESA95, employment includes any participation in the production of goods or
services included in the boundary of production under the terms of contracts signed between people
and resident institutional units.  However, the scope of the boundary of production is defined mainly
on the basis of the institutional unit.  Thus, one can assume that the whole of the labour used by an
institutional unit takes part in the production process of a principal activity, a secondary activity or an
ancillary activity.
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37. This assumption also affects the logic of the sequence of accounts.  Indeed, the compensation of
employees is an element of the generation of income account.  However, the generation of income
account measures the amount of income resulting directly from the production process, with the
operating surplus being the balance resulting from the activity of production.  The operating surplus
enables repayments of the financial assets and the non-produced fixed assets that the institutional unit
borrowed or rented.  In this context, it is significant to recall that the ancillary activities are not
intended to be used outside the enterprise.  They are regarded as ancillary activities carried on within
an enterprise with the aim of creating the conditions which make it possible to carry on the principal
and secondary activities.  An ancillary activity is thus part of intermediate consumption of the
enterprise which will be reflected in the value of the production sold.

38. With regard to the financial activities and more particularly the other financial intermediaries
(hereafter:  banks) their productive activities are limited mainly to financial intermediation services and
operations on the financial markets.  These are commonly measured on the basis of the clearance
commissions which represent an increasingly significant share of the total value of production of the
banks (see table 1, below).

Table 1:  Millions of Swiss francs, at current prices

1994 1995 1996 1997

FISIM 14,645 14,499 16,198 15,009

Commission revenue 14,647 14,237 16,875 21,497

Revenue from trading operations 7,641 9,083 8,715 9,242

Total 36,933 37,819 41,788 45,748

39. The traditional activity of the banks as financial intermediaries consists in matching an institutional
unit which has a financial surplus with another which is seeking funds, but with the bank assuming the
risk.  This production is regarded as being broadly equal to the property incomes received less the total
of the interest paid out.

40. In the last few years however, an increasingly large part of the incomes collected by the banks on
deposited funds has not been generated from property income but from speculative gains (see table 1,
above).  These gains have originated in the financial markets and more particularly in derivatives.
Moreover, both types of operations are often carried out within the same institutional unit.

41. Let us consider an institutional unit made up of two local UEAs.  The first local UEA, whose principal
activity is financial intermediation, puts the funds which it collected at the disposal of the second
whose principal activity is the management of financial assets.  This handing-over of funds is paid for
according to the cost of refinancing based on the interest rate which one would have obtained if this
sum had been directly deposited with an institutional unit seeking finance.  The production of the first
unit is typically a service of financial intermediation and is calculated as the the total of the property
incomes received less the total of the interest paid out.

42. The second local UEA, active in the financial markets, and starting from the base of funds deposited
with it, aims at maximising its income from speculative activities.  After deducting the running costs,
this increased income is made available to the other institutional unit.  The product of these trading



STD/NA(99)45

10

operations will then make it possible for the institutional unit to increase the remuneration paid to its
factors of production and to possibly offer its intermediation services under more advantageous
conditions by reducing the gap between the interest charged and the interest paid (to depositors).  This
could also reduce the value of the total production of the institutional unit whereas if these operations
on the financial markets had been carried out for third parties, they would have been subject to the
payment of commissions.

4. General remarks and summary:

• According to SNA93 and ESA95, the main factor underlying holding gains or losses is the time for
which the assets and liabilities concerned are held.  However, maintaining a portfolio of financial
assets is an activity which makes it possible, when compared with a portfolio at the beginning of a
year to maximise (or minimise) the holding gains (or losses), respectively.  Commissions are levied
for managing the portfolio when this operation is carried out by banks for third parties.

• According to SNA93 and ESA95, realising a holding gain (ie, speculating on values increasing),
would appear in the financial account under the heading “currency” (F.21).  Thus, if the product of
the trading operations of banks allow them to better pay the factors of production, such incomes
would not be considered as resulting from a productive activity.  This remuneration of the factors
of production thus affects the capacity or the need for financing of the institutional unit.

• Employment, the compensation of employees and the other charges relating to these trading
operations on own account should be excluded from the scope of the production of the banks in
order to respect the production boundary of the Systems.


