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PRODUCTIVITY MEASUREMENT FOR NON-MARKET SERVICES

Introduction

1. The share of services activities in OECD economies has been growing during the past few
decades to the point where services now account for the majority of GDP in all OECD member countries.
Despite the growing importance of services, statistics in this field are less well developed than those for the
traditional “goods-producing” industries, such as agriculture, mining and manufacturing.  It is generally
possible to directly measure the output of a large part of the services industries in current price terms.
However, it is a lot more difficult to produce satisfactory measures for a number of these industries in
constant price terms because of the complex and challenging issues faced by statisticians in attempting to
collect prices with which to deflate the current price estimates of market services.  These issues are not the
subject of this paper, which focuses largely on the problems posed by non-market producers.  In particular,
the paper discusses the measurement problems which arise in attempting to calculate constant price output
(and therefore constant price gross product and productivity change) for those industries which largely
have non-market outputs1.

2. An implication of being unable to adequately measure the volume of output for non-market
services industries is that GDP growth will be incorrectly measured, usually by being understated.  It
follows that an increasingly important area of interest to economists - productivity analysis - will not be
adequately supported by the national accounts.  The most significant problems arise in the non-market
industries of government administration and defence, and in industries such as health and education in
which non-market services dominate overall activity in most countries.

3. By definition, non-market services are very difficult to measure, even in current price terms,
because it is not possible to assign to their output a value which reflects a market assessment of the utility
of the service being supplied.  It follows that producing a constant price value for such services is an even
more problematical process than is the case for market services in general.  Traditionally, the approach
adopted in most countries has been to estimate constant price output (and gross product) using a measure
of labour input, such as persons employed or hours worked, as the indicator of changes in output over time.
With such an approach, labour productivity growth is assumed to be zero.  Obviously, the implication is
that these estimates are useless for productivity analysis, whether it is between countries or between
different industries within a country.  Analyses relating to both labour productivity and total factor
productivity will be affected by these shortcomings in the underlying data.

                                                     
1 Non-market services are those which are provided free or at prices which are not economically

significant (i.e., prices which will not significantly affect the amounts that producers are
willing to supply or the amounts purchasers wish to buy).
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Current situation

4. Although a simple labour input volume measure is at the heart of the traditional approach to
measuring constant price non-market output and gross product, some countries have tried to mitigate its
obvious deficiencies.  The result is that there are some significant differences in the approaches adopted by
OECD member countries to compile constant price estimates for services industries.  Some countries are
further advanced than others in replacing the labour input approach with more satisfactory alternatives.
The result is that it becomes difficult to make an assessment of an individual country’s productivity
performance compared with that of other OECD member countries.  An additional complicating factor is
that some countries which use the labour input approach to obtain constant price estimates in these
“measurement resistant” areas also include some allowance for productivity change.  Such an adjustment is
beneficial in some ways because it results in the estimates of GDP growth being more realistic and
therefore should assist when making long-term comparisons of growth within countries and between
countries.  However, it does not really add to the usefulness of the accounts for productivity analysis - the
assumption underlying productivity growth in these industries will inevitably be rediscovered by anyone
carrying out a detailed productivity analysis on an industry basis.

5. An examination of the sources and methods used by OECD member countries1 indicates that
several countries include some allowances for productivity change in the services components of their
national accounts.  The methods vary.  For example, some countries allocate an arbitrary annual allowance
for productivity change.  Others use a proxy on which to base the productivity allowance, such as the
productivity change actually recorded for some part(s) of the economy for which productivity
measurement is less problematical.  Such variations in practice in different countries add to the difficulties
in making and interpreting inter-country comparisons.

Valuing non-market output

6. There are two aspects to measuring the output of non-market services.  The first relates to
measuring the value of output in current price terms while the second is the more difficult notion of
expressing the value of such an output in constant prices.  Estimating the current price value of output as
the sum of the values of the inputs used will provide a reasonable approximation to the value of output,
given that the net operating surplus of general government, the most common provider of such services, is
zero.  However, the implications of using data on inputs as the starting point for obtaining a measure of
volume change are much more problematical, particularly when the aim is to use the data for productivity
analysis.

7. The main problem with using inputs as an indicator of output is that inputs and outputs are quite
different in physical terms.  Transforming inputs into outputs is a function of overall (or “total factor”)
productivity - a combination of labour, capital, land, and material and services inputs.  Therefore, making
an assumption that the volume of output is the sum of the volumes of inputs, which in practice are
dominated by labour measured as the numbers of hours worked, will result in estimates which will largely
show no productivity change.  As a result, they are useless for productivity analysis.  In addition, the fact

                                                     
1 Quarterly National Accounts:  Sources and Methods Used by OECD Member Countries (OECD,

Paris, 1996); and

Services:  Measuring Real Value Added (OECD, Paris, 1996)
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that productivity changes over time will mean that the underlying volumes obtained through such a process
will also be deficient.  Generally, they will be understating the true growth because productivity will
usually be growing.  The extent of the understatement in any period is dependent on the size of the
productivity change which has been ignored.

Significance of non-market services in GDP

8. It is difficult to work out, with any degree of certainty, the significance of non-market services as
a share of GDP because most countries do not produce the sectoral production accounts which are required
for this purpose.  Industry data do not provide a firm basis for doing so because it is not possible in most
cases to identify the split between the market and non-market parts of industry data.  Apart from
government administration and defence, the two industries which are particularly affected by non-market
output and for which major differences in relative shares would be observed between different countries
are the education and health industries.

9. One means of roughly calculating the significance of non-market services in GDP is to use the
expenditure-based estimates of GDP.  Given that most non-market services are provided by government,
examining the share of government final consumption expenditure in GDP provides the starting point for
this assessment.  An adjustment has to be made to allow for the fact that the measure to be examined is
gross product rather than final consumption expenditure.  Gross product for the general government sector
consists of compensation of employees plus consumption of fixed capital.  In the table below, an
assumption has been made that government final consumption expenditure is split consistently over time,
with two-thirds going into gross product and one-third going into intermediate consumption.

10. The following table shows the proportion of GDP made up of government final consumption
expenditure in each of 1960, 1980 and 1995, together with two-thirds of that amount in the last three
columns as an indication of the proportion of total GDP contributed by non-market services.  The countries
included are those current OECD members for which data are available for each of 1960, 1980 and 1995.
The estimates shown for Germany are for West Germany only in 1960 and 1980 and for total Germany for
1995.

11. Some interesting differences between the economic structure of OECD countries can be seen in
this table.  In 1960, the OECD average share of non-market services in GDP was just under 10%, (based
on a PPP comparison).  It grew to slightly more than 11% in 1980, but then fell back to about 10% in 1995.
However, the corresponding EU shares rose from just over 9% (well below the OECD average) in 1960 to
almost 13% in 1980 and then fell marginally to 12.4% in 1995, which was well above the OECD average.

12. The major reason for the differences between the behaviour of the OECD as a whole and the EU
countries is that the two major non-EU economies, the USA and Japan, had non-market sectors well below
the EU average in 1995.  In fact, the USA was the only OECD country which saw its government final
consumption expenditure share of GDP contract between 1960 and 1995, while Japan was the only
member country for which this share was estimated to be less than 10% in 1995.  The key point to emerge
from the table, though, is that there are significant differences between countries in the proportion of
economic activity contributed by non-market production.  More importantly, changes in the relative share
of non-market production differ markedly over time in different countries.  As a result, any inter-country
analysis of productivity changes over time will be extremely sensitive to the methods used to compile
estimates of non-market production in different countries.
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    Government FCE as share of GDP (%)   Non-mkt services as share of GDP (%)

1960 1980 1995 1960 1980 1995

Australia 11.5 17.8 17.2 7.7 11.9 11.5

Austria 13.0 18.0 18.9 8.6 12.0 12.6

Belgium 12.4 17.8 14.8 8.3 11.9 9.9

Canada 13.4 19.2 19.6 8.9 12.8 13.0

Denmark 13.3 26.7 25.1 8.9 17.8 16.7

Finland 11.9 18.0 21.8 7.9 12.0 14.6

France 14.2 18.1 19.3 9.5 12.1 12.9

Germany 13.4 20.2 19.5 8.9 13.5 13.0

Greece 8.3 11.6 14.1 5.5 7.7 9.4

Iceland 10.5 16.5 20.8 7.0 11.0 13.8

Ireland 11.9 19.0 14.7 8.0 12.7 9.8

Italy 12.3 15.0 16.3 8.2 10.0 10.9

Japan 8.0 9.8 9.7 5.3 6.5 6.5

Luxembourg 8.3 14.1 13.1 5.5 9.4 8.8

Mexico 5.7 9.8 10.4 3.8 6.5 6.9

Netherlands 12.2 17.4 14.3 8.1 11.6 9.5

New Zealand 10.5 18.0 14.3 7.0 12.0 9.5

Norway 12.5 18.3 20.7 8.4 12.2 13.8

Portugal 9.7 13.4 18.1 6.5 9.0 12.1

Spain 8.4 13.2 16.6 5.6 8.8 11.1

Sweden 16.1 29.3 25.8 10.7 19.5 17.2

Switzerland 8.8 12.7 14.0 5.9 8.5 9.3

Turkey 7.6 8.4 10.8 5.0 5.6 7.2

UK 16.4 21.6 21.4 10.9 14.4 14.3

USA 16.8 17.6 16.2 11.2 11.7 10.8

Total OECD -

Exch rate 14.4 16.6 15.5 9.6 11.1 10.4

PPPs 14.7 16.8 15.0 9.8 11.2 10.0

Total EU -

Exch rate 13.8 19.3 18.8 9.2 12.9 12.5

PPPs 13.8 19.2 18.7 9.2 12.8 12.4
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13. Based on the data in the above table, it is possible to roughly assess the impact on GDP growth of
assuming zero productivity change for non-market services.  Work that has been done on assessing
productivity in this area has come up with estimates which range from about 0.7% per year to around 2.0%
per year.  Given that the proportion of non-market services has been a bit more than 10% a year on
average, then the implication is that GDP growth has been understated by about 0.1 to 0.2 percentage
points a year for those countries which have used zero-productivity methods in compiling the constant
price estimates for their non-market sectors.  On the surface this does not seem to be a particularly large
amount.  However, to put it into context, an understatement towards the upper end of this range would
imply an understatement in the annual growth rate of GDP of almost 10%, given that most OECD
countries’ economies are growing at a rate of 2% or so at the present time.

14. A wide range of non-market services can be classified as “measurement resistant” when it comes
to calculating constant price estimates.  Traditionally, such services have been expressed in constant prices
simply by aggregating constant price estimates of the inputs, a process which leads to less than satisfactory
results.  Possible alternative approaches are discussed in more detail below.

Government administration and defence

15. The initial aim in upgrading the constant price estimates for government administration and
defence would be to obtain output indicators for as many components as possible.  While it is difficult to
find such indicators for services such as providing economic policy advice, there are areas of government
administration where some reasonable indicators can be obtained.  The number of social security forms
processed (preferably classified by the type of benefit to which they relate) would be an example of such
output indicators.  Another example would be the numbers of taxation forms processed, classified into
personal forms and the various types of business forms for which different form types are required by the
taxation authorities.

16. A point which needs to be acknowledged here is that these types of output indicators will provide
only partial coverage and will be potentially affected by significant quality changes.  For example, a
change in taxation regulations which results in a move from returns which are fully assessed by the
taxation authority to a system of “self assessment” by the taxpayer would mean that a far greater number of
forms than previously could be processed in a given time by a tax inspector.  Some type of quality
adjustment would have to be made to handle this situation.  However, the key issue is that, despite their
obvious limitations, constant price estimates based on such indicators are likely to be less flawed than their
alternatives - the sum of constant price inputs.

17. Two areas (health and education) will be now focused on in more detail.  They are important for
two reasons.  First, they are two of the most significant components of non-market services.  Second, they
both offer a good insight into the types of issues involved in obtaining output indicators and some possible
solutions.

Health

Introduction

18. Outputs related to health can be produced as either a market service or as a non-market service.
The ratio of market/non-market production will vary from one country to another depending on the
institutional arrangements in place.
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19. A key issue to be examined relates to the factors which determine what actually constitutes the
output of the health industry.  The answer is complex.  Ultimately, it is the good health (and continuing
improvements in the overall average level of health) of a country’s citizens which is the aim of the health
industry.  However, the output of the various branches of the medical profession and of hospitals etc is
only one aspect of the overall health of a nation.  Many other factors also contribute.  They have a wide
scope, ranging from environmental factors such as the level of pollution, to the overall quality of the food
consumed, to the amount of exercise done, to the volumes of alcohol drunk and the numbers of cigarettes
smoked.  In an analysis of the social situation, all such factors have to be taken into account.  In a set of
economic statistics, the key issue is to identify those components which constitute the “production” of the
health industry, as distinct from the overall state of health of the community.

Price deflators

20. A possible method which could be adopted in countries for which there is a significant market
sector for hospitals and other care would be to calculate price indexes based on the prices charged in the
market sector for the various hospital services, surgical procedures etc.  They could then be weighted
together using the non-market sector’s input costs for similar types of procedures, which provide a
reasonable proxy for output given that net operating surplus for this sector is zero.  However, there are two
significant problems involved in using price indexes based on prices charged for similar services in the
market sector.  The first is the assumption that prices charged in the market sector are not distorted by
externalities such as government policy initiatives in the health area.  In most countries, there would not be
a pure market because health is a very political issue.  Even those countries in which the market sector for
health is a major part of the overall health industry can have significant government intervention.  The
result is that the prices charged in the market will be distorted (for example, when the result of a
government policy change is a sudden “one-off” movement in the prices charged for particular
procedures).  The second problem is that, even if prices are able to be identified for a range of
representative services, assessing the quality change in the services which are being priced would be a very
difficult and imprecise task.

Quantity indicators

21. An alternative would be to use a quantity of service approach.  The starting point is to identify
the outputs which result from the inputs making up the current price value so that relevant output
indicators can be identified from which a measure of real gross product could be compiled.

22. It is important that the output indicators selected relate to the medical services provided rather
than to the persons actually treated by some medical process.  There are two main reasons.  First, a patient
may receive more than one treatment.  Second, the same patient may receive the same treatment a number
of times.  Therefore, it would be difficult to ensure that the same type of output was being measured over
time if it were based on measuring characteristics based on the patients rather than on the treatments
provided.

23. A popular “output” measure which has been mentioned regularly in the past in papers on this
topic is the number of bed days spent in hospitals.  The argument in favour of such an indicator is that the
output of hospitals can be measured on the basis of the number of patients and their length of stay in
hospital.  However, this measure has some serious flaws.  As noted in the previous paragraph, output
indicators should not be based on the characteristics of patients.  In addition, the changing nature of
medical treatments may mean that using a bed days measure will result in a measure of real value added
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which is even further from the ideal than would be the case using the traditional input indicators such as
hours worked.  As an example, the move from intrusive surgery to “keyhole” surgery for some operations
has had a very large effect on the time spent in hospital.  In fact, some operations which previously
required several days stay in hospital have been modified to such an extent that the length of stay in
hospital is now only a few hours.  This is the time required to ensure that the patient has not suffered any ill
effects from the operation, such as from the anaesthetic administered.  The fact that patients who undergo
such surgery have an almost non-existent stay in hospital does not mean that their operation has resulted in
less output in the health industry than that for the patient who, in the past, had to stay in hospital for several
days.  In fact, it is quite likely that the opposite is true - that the patient now will recover more rapidly and
with fewer complications than was previously the case because of the less intrusive nature of the surgery.
Using bed days as the indicator of constant price production, therefore, would have the perverse effect of
showing large falls in output when, after quality changes are taken into account, production should be
recorded as having risen.

24. It is apparent, therefore, that the output of hospitals cannot be measured adequately using
measures such as the number of bed days.  The best possible output measure would be based on identifying
the numbers of each type of procedure performed in hospitals.  The types of data required would relate to
procedures such as the number of births, the number of gall bladder operations, the number of kidney stone
operations etc.  It would be preferable to obtain the data at the most detailed level possible so that, for
example, different grades of difficulty relating to a particular type of operation are taken into account.  In
this way, it would also be possible to account for quality change in a more satisfactory way.  However, it is
acknowledged that quality change is still an issue.  For example, with simplified surgical procedures, is it
reasonable to assume that the same quality of after-surgery care is being provided in the few hours the
patient is in hospital compared with the several days which were previously involved?  Or is it simply a
matter of part of what used to be hospital care being shifted to home care?

25. The basis on which the different procedures should be weighted together is fairly clear in theory.
The weights should be based on the base period value of output for each of the different types of
procedure.  In practice, because it is non-market services which are involved, it would not be possible to
identify the relevant output weights.  However, as noted earlier in the paper, in current price terms the sum
of inputs is a reasonable proxy for output for non-market services because there is no net operating surplus
involved in such services.  The problem then becomes one of identifying inputs at a sufficient level of
detail.  It is inevitable that a number of assumptions and approximations will be involved.

General practitioners’ services

26. The issues that will be encountered in measuring the output of non-surgical services produced by
doctors are likely to be quite different from those just described.  The types of services provided by general
practitioners are somewhat broader than those provided by surgeons and other specialists.  Even with
detailed data bases available, such as those associated with government provided (or funded) medical
services, it will probably not be possible to obtain much detail about the types of services provided in the
doctor’s surgery.  For example, most consultations will simply be charged as either a “short consultation”
or a “long consultation” or a “home visit” etc.  Data will not be available on the procedures involved and
so it will become very difficult to obtain any information which will enable quality changes to be taken
into account.

27. Measuring quality change could be a problem in those cases where a doctor increases the number
of consultations.  It is almost certainly the case that the doctor’s output has increased.  However, the extent
of quality change is rather more difficult to assess.  If the doctor reduces the average time spent on each



STD/NA(97)14

8

consultation to make it possible to handle the increased number of consultations, then it is likely that there
has been a reduction in average quality associated with the increased number of consultations.  However, it
will be virtually impossible to assess any such quality change.  Given this situation, should the measure of
general practitioner services be based in practice on a theoretically second-best measure - the time spent on
face-to-face contact with patients?  Will productivity analysis based on this measure be reasonable, at least
in the short term, because quality changes are likely to occur fairly slowly in this area?

Conclusion

28. It is apparent that there are a number of conceptual and practical difficulties associated with the
move to using output indicators for health.  However, the key point to note is that the methods currently
used by most countries to measure constant price output and gross product (and therefore productivity) are
seriously deficient.  It is also apparent that, despite the quality change issues which can affect them, the
types of indicators described above will provide a much more reliable and useful basis for calculating
constant price estimates for the health industry than using an input-based approach.

Education

Introduction

29. From a statistical point of view, the issues involved in producing estimates for education services
are similar to those for health services in many ways.  For example, there are significant elements of non-
market services involved in most countries; there is no obvious direct measure of real output; and
productivity is very difficult to assess with any degree of certainty.  However, it is an even more difficult
area than health because the process of learning cannot be broken into a series of procedures, such as those
described above for some parts of health.  In addition, the health industry generally involves services
which are provided individually.  Education on the other hand is more of a collective process - for
example, a single teacher can teach a class of 25 or 30 students.

30. The current price value of non-market output of the education industry consists of the amounts
paid out as wages and salaries to all teaching and ancillary staff and the value of intermediate consumption
plus consumption of fixed capital.  The first step in compiling realistic constant price estimates is to
identify the actual outputs which are provided by the education industry to students.

31. The ultimate aim of the educational process is to improve the knowledge and skills of a country’s
citizens.  The education industry is the key element in improving these skills.  However, as with health,
there are also a number of additional factors which contribute to the overall outcome.  The main ones are
the additional study done by pupils; the extent of informal (“on the job”) training; and accumulating
experience by identifying situations which have caused problems in the past and thereby avoiding falling
into the same trap in the future.  Thus, as noted in the case of health, the ultimate aim of the educational
system cannot be equated with the output of the education industry.  It has to be defined more narrowly in
terms of the services provided in practice by educational institutions.

Quantity indicators

32. The preferred method of measuring the output of the education industry would be to determine
the amount of knowledge imparted to students, via the formal teaching system.  In practice, however, this
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is an impossible task because of other factors (noted in the previous paragraph) which influence the
amount of knowledge acquired.  An alternative (although conceptually inferior) method would be to obtain
information on numbers of students classified by the level of schooling completed.  However, OECD
countries generally have a minimum age at which students can leave school, so the scope for such data to
be useful indicators of output is limited.

33. An alternative measure would be to aggregate the pupil days spent in education (by category) but
with adjustments being made for quality differences.  Teacher/pupil ratios have been suggested in the past
as a means of adjusting for quality change.  The assumption behind such a process is that the lower the
pupil/teacher ratio, the higher is the ability of students to learn (ie, there is increased productivity in the
output).  However, recent OECD studies have shown that neither teacher/pupil ratios nor the amounts of
money spent per pupil are particularly critical in terms of how much knowledge is imparted to the
students1.  Broadly, the OECD studies tested the standards achieved by students in different countries in the
core areas of literacy, maths and science.  The findings were that student/teacher ratios and the amount of
money spent on education per student were not well correlated with the country rankings obtained from
this testing.  Rather, a much more important aspect seems to be the methods used for teaching.  Taking
these conclusions at face value would indicate that the problem of assessing quality change is virtually
intractable.

34. Given the above findings, the least flawed method of obtaining a constant price value of output
for education would seem to be to simply use the time spent by students in being taught.  It is apparent that
there are some significant flaws in such a measure.  However, their impact can be reduced if sufficiently
detailed data are used.  In particular, there are many different levels of education and they will result in
different qualities of education.  For example, the output of education, per student, is likely to be different
for primary school students than it is for university students.  The mix between different levels will change
over time and so any indicators chosen must be sufficiently detailed to cater for the effects on output of
such changes.  The minimum split would relate to primary, secondary and the various types of tertiary
education (vocational, university etc).  Ideally, a more detailed split would be used because there would be
different relative costs being incurred in educating different types of students.  For example, costs per
student hour are likely to be higher for science students than for literature students.  The implication is that
the value of education for science students is greater than that for literature students.  Undoubtedly, a major
philosophical debate could be generated on this topic.  However, given the nature of the data available in
this field, the economic reality is that, if the costs are greater, then that activity should be given a greater
weight.  In fact, the weights to be used to combine these indicators would be the average cost per student
day in the base year in each category.

Conclusion

35. As is the case with the health industry, it is apparent that there are a number of conceptual and
practical difficulties associated with the move to using output indicators for education.  If anything, these
problems are more marked for education than they are for health, because of the even more difficult issues
associated with measuring quality changes over time.  However, once again, the key point is that current
methods used by most countries to measure constant price output and gross product (and therefore
productivity) are seriously deficient.  Despite the difficult quality change issues associated with the
education industry, moving to output indicators along the lines described above would be an important first
step in improving the quality and consistency of constant price estimates (and therefore productivity
estimates) for the education industry.
                                                     
1 Education at a Glance (OECD, Paris, 1996)
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Conclusion

36. Non-market services are sufficiently important in OECD countries that there is a non-trivial
effect on inter-country comparisons from having different methods of producing measures of their real
output.  While productivity analysis is most obviously affected, it is also clear that long-term growth rate
comparisons are also affected by any shortcomings in such measures, particularly when different methods
are used by countries to overcome these problems.

37. Some of the methods (such as an arbitrary adjustment for productivity change) may make the
estimates of GDP more realistic, but they are not useful for the purposes of productivity analysis because
the underlying assumptions will determine the results of any inter-industry comparisons that are made.
Also, inter-country comparisons will be distorted to the extent that the assumptions made differ from
reality to a different extent in the various countries.

38. It is important that a move be made to using output indicators for non-market services to the
greatest extent possible.  The main reason is that methods of calculating constant price estimates of output
by using deflated inputs are so seriously deficient that it is essential for a change to be made towards output
indicators even though they themselves have shortcomings.
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Points for discussion

1. Can countries with experience in using (or investigating the use of) such indicators comment
on their experiences?

2. Are the suggestions in this paper with regard to health and education supported by member
countries?

3. Where it is not practical to adopt a quantity-based approach, would the use of proxy deflators
be an acceptable alternative?

4. What is the most useful focus for further OECD work in these fields?
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