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INDICATORS FOR CHANGES IN OUTPUT OF NON-MARKET SERVICES
Prepared by: Ezra Hadar, Pablo Mandler, Ayelet Barzel

1) Introduction

1. The proportion of non-market services in the gross domestic product in Israel is relatively high,
even when compared with countries in which per- capita GDP is larger than in Israel.  As is the
case with other countries, in Israel the basic statistics on services are limited relative to the
statistics on goods-producing industries.

2. In this paper, we present data on the composition of non-market services output in Israel and
examine several indicators that can be used to measure the difference in output of selected
services.

2) The relatively great importance of non-market services in Israel (Tables 1,2)

3. In Israel in 1995, general government consumption expenditure reached 30% of GDP and GVA
of non-market services 22%.  These rates are higher than those of all the OECD countries
included in the international comparison carried out by the OECD’s statistical division.

4. Part of the explanations for the high rate in Israel is the relatively high proportion of defence
services in general government consumption expenditure and in gross value added of non-
market services.  General government consumption expenditure excluding defence services
equaled 20% of GDP in 1995 while GVA of non-market services, excluding defence, was 17%
of GDP in that year.
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Table 1:  Government Final Consumption Expenditure and Gross Value
Added of Non-Market Services  -  percent of GDP

Government FCE Non-Market Services GVA

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 8.7 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 13.1
Denmark 13.3 26.7 25.1 8.9 17.8 16.7
Finland 11.9 18.0 21.8 7.9 12.0 14.5
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 13.9
Ireland 11.9 19.0 14.7 7.9 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 8.7
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 8.3 12.2 13.8
Portugal 9.7 13.4 18.1 6.5 8.9 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 5.1 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
Exchange rate 14.4 16.6 15.5 9.6 11.1 10.3
PPPs 14.7 16.8 15.0 9.8 11.2 10.0

TOTAL EU
Exchange rate 13.8 19.3 18.8 9.2 12.9 12.5
PPPs 13.8 19.2 18.7 9.2 12.8 12.5

Israel 22.0 40.2 29.6 15.8 21.8 21.6

3) Changes in the composition of Israel’s GDP (Table 2)

5. Non-market gross value added as a percentage of the GDP has risen over the years.  In 1960,
non-market gross value added was 16% of the GDP, while in the 1980’s and in 1995, this
percentage reached 22%.  Non-market GVA, without defence services, grew from 13% of GDP
in 1960 to 16.5% in 1980 and 17% in 1995.
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Table 2:  Government Final Consumption Expenditure and Gross Value
Added of Non-Market Services  -  percent of GDP

1960 1980 1995

Government Final Consumption Expenditure 22.0 40.2 29.6

Civilian Consumption Expenditure 14.1 18.0 20.2

Defence Consumption Expenditure 7.9 22.2 9.4

Non-Market Gross Value Added 15.8 21.8 21.6

Thereof::  Civilian Gross Value Added 13.0 16.5 17.0

4) The growth in GDP and in non-market product (Table 3)

6. Israel’s GDP at constant prices rose in between 1960 and 1980 by 3.9% per year and by 1.9%
annually from 1980 to 1995.  The increase in market producers’ gross value added was relatively
higher than the increase in non-market services GVA.  From 1980 to 1995 market producers’
gross value added increased by 2.2% per year as against a rise of 1.9% per year in GDP.

Table 3:  GDP, Market Producers GVA and Labor productivity
(Average annual rate of growth, percents)

1980
____________

1960

1995
____________

1980

Gross Domestic Product 3.9 1.9

Market Producers GVA* 4.0 2.2

Labor Productivity 3.9 1.2

* Excluding imputation of owner occupied dwellings

7. In calculating the quantity changes in the GDP in the national accounts, the assumption is made
that there is no growth in productivity in non-market services activities.  The quantity changes in
non-market services GVA in Israel are computed on the basis of the quantity changes in the
consumption of fixed capital and in the number of hours of work of persons employed in each
sub-sector and type of service.

8. Examples of these types of services include education by level-- kindergartens, elementary
schools, post-elementary education, higher education-, hospitals, clinics and so forth.  Sub-
sectors that produce non-market services include the central government, the local authorities
and public and private non-profit institutions.
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9. In computing productivity, we concentrate on the market sector.  GDP and labor and capital
input are calculated for the market sector alone.  These calculations show a rise in labor
productivity in the market sector of 3.9% per year from 1960 to 1980 and 1.2% per year from
1990 to 1995.

5) Composition of non-market services output in Israel (Table 4)

10. More than half of general government consumption expenditures is for defence services.  In
civilian consumption, there are two principal services:  education and health services that
together account for 58% of the civilian consumption of the general government.

Table 4:  General Government Final Consumption Expenditure, by function
1995 (Percentages)

Government final consumption Total Civilian

Expenditure 100.0 100.0
Defence 32.4
Education 24.0 35.4
Health 15.9 23.5
General administration 5.8 8.6
Public order and safety 5.4 8.0
Social security and welfare services 4.0 5.9
Recreational and related cultural services 3.2 4.8
Housing and community amenities 3.1 4.6
General research 1.2 1.8
Roads 1.1 1.7
External affairs 0.9 1.4
Agriculture, foresty and fishing 0.6 0.9
Economic services:  General administration 0.6 0.9
Religion 0.6 0.9
Other services 0.5 0.7
Transportation and communications 0.3 0.4
Mining, manufacturing and construction 0.2 0.2
Other economic services 0.1 0.2
Electricity, gas and water 0.1 0.1

6) Measurement of quantity changes in non-market services

11. According to the current method of measurement, the nominal change in expenditure on labor is
divided into two components -- the change in labor input that expresses the quantity change and
the change in hourly labor cost that expresses the price change.  By using instead an output
indicator, the change in the selected indicator and the quantity change measured by production
cost will express the change in productivity.
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7) Indicators of changes in the output of non-market services.

12. The basic statistics in labor input are relatively developed in comparison to the basic statistics on
the output of services.  There are basic statistics with a relatively high level of reliability on the
changes in labor input.  These statistics, which are based on labor force surveys or administrative
sources, are prepared in great detail by type of activity.  For this reason, the use of this indicator
is relatively simple.  In contrast to this, the basic statistics on services are incomplete and do not
cover some activities, including those activities with no market producers.  Therefore, much is
needed to complete the indicators on the quantity changes in non-market services output within
the framework of the national accounts and, because they are prepared at an aggregate level,
their reliability is relatively low.  In surveying the basic statistics in Israel, there are, apparently,
only partial indicators of non-market services output.  With regard to defence services and
several civilian services it is unclear what the unit of output is and basic statistics are lacking.  In
other non-market services, output indicators are collected without an attempt at correlation
among the various indicators.  We have investigated a number of indicators in the field of
education and health services.  In these two fields, there are reasonably good statistics which are
relatively comprehensive in comparison with other non-market services.

8) Use of price indices

13. Changes in the prices of education and health services which are included in the consumer price
index are usually computed by the unit price such as the cost of a visit to a doctor, kindergarten
attendance or, a day’s stay in the hospital -- without taking quality changes into account.  For
this reason, there is no difference between the use of this type of price index and the
computation of the quantity change through the change in the number of units in health services,
by type of service.

9) Health services in Israel (Table 5,6)

14. The entire population in Israel is insured by health management organizations (or sick funds)
obligated to care for the insured and to provide them with defined services which include most
available health services.  Up to 1994, this insurance was financed by membership fees paid by
the insured and by taxes collected from employers.  Beginning in 1995, all residents in the
country are covered by health insurance financed by taxation.  Three-quarters of all health
services in Israel are produced by the government and non-profit institutions and one-quarter by
the market sector.  The proportion of health services provided by the market sector is relatively
high with respect to dental care -- 50% of the value of all dental medicine.  Of the total value of
non-market health services, 60% were expenditures on labor input, including taxes on labor,
13% expenditures on drugs and the remainder on other goods and services and expenditures on
consumption of fixed capital.  Output of non-market health services is equally divided between
public clinics and various types of hospitals.
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Table 5:  Output of Market and Non-Market Health Services
1995 (Percentages)

Total 100.0
Market services 24.7
Non-Market services 75.3

Non-Market services - Total 100.0
Intermediate consumption 38.0
Thereof:  Medicines and medical supplies 13.0
Conpensation of employees 56.6
Consumption of fixed capital 5.4

Table 6:  Output of Non-Market Health Services, by type of service
1995 (Percentages)

Total 100.0

Government administration 1.5
Public clinics and preventive medicine 46.5
Hospitals and research 51.0
Dental care 1.0

10) Changes in health services output

15. The value of health services is valued by the output of those producing the various health
services.  The value of non-market health services output is determined by the cost of their
production.  This value, like that of commercial health services which is determined by market
value, is connected only indirectly to the results of medical treatment--to the improvement or
deterioration in the conditions of health.

16. In this paper we attempt to compare the changes in non-market health services output obtained
by the present system of measurement according to the changes in production costs at constant
prices, with indicators of health services collected in the framework of the basic statistics.
Under the current method, the change in labor inputs at constant prices is calculated for each
type of governmental institution--hospitals, with a distinction between general hospitals,
hospitals for chronic diseases and for mental illnesses, and for all non profit clinics and
hospitals.  The change in labor input is calculated according to the change in the number of full-
time equivalent workers.  The calculation takes into account the changes in manpower
composition occurring between non-profit institutions or groups of governmental institutions but
it does not take into account the change in the composition of manpower within each non profit
institution or group of governmental institutions.  It would be preferable to compare the
indicators of product with changes in production cost that does take manpower changes into
account.
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11) Quantity indicators of change in the production of non-market health services
(Tables 7-10)

17. One possible indicator of change in the production of health services is the number of insured
persons eligible to receive medical services, as determined by the agreement between the
government and the health management organizations (sick funds).  Similar arrangements exist
as well in the commercial health services where the rights of the insured to health services are
defined and also in other services such as amusements parks or clubs.  Because the quantity of
medical services provided to the insured increases with advancing age, it is convenient to
compute the average change in the number of insured persons by computing the change in age
composition.  The weights are determined by the payments made by the government to the
health management organizations (sick funds) in order to insure the population, by age groups.

18. The comparison between the growth in this indicator, which is age-adjusted membership, and
the quantity increase calculated from inputs shows that in the years 1992 to 1994, the growth in
this indicator of output was higher than the increase in quantity calculated from production costs,
while in the years 1994 to 1996, the increase was relatively low.  On the assumption that no
changes occurred in the health services received by the insured, it is possible to treat the
difference between the two results as the growth in productivity of non-market health services.

19. Examination of quantity changes calculated from production cost indicates that in all years
expenditures on intermediate consumption grew more than the increase calculated from labor
input.

Table 7:  Membership in Sick Funds Compared to Non-Market Health Services Production Costs
(Annual quantity change, Percents)

1992-1994 1995 1996
Membership in sick funds 5.4 6.8 4.5
Age adjusted membership 5.1 7.4 4.0
Production cost measure 3.6 6.3 5.5

Table 8:  Production Costs Composition of Non-Market Health Services
(Annual quantity change, Percents)

1992-1994 1995 1996
Total 3.7 6.3 5.5
Intermediate consumption 5.7 10.0 12.5
Compensation of employees 1.9 4.1 1.0
Consumption of fixed capital 7.7 4.9 4.5

20. The length of the wait for hospitalization can be used as an indicator of changes in the quality of
services received by the insured.  Between 1994 and 1996, this wait was shortened by 2 %.  The
non-profit institution JDC-Brookdale Institute of Gerontology and Human Development, carried
out a telephone survey on “The level of Service in Israel’s Sick Funds Following the National
Insurance Law”, The findings show that the services provided between two points in time have
improved, but it is not clear how the results of this kind of survey can be quantified.  The survey
found an increase in the percentage of those satisfied and those who thought service has
improved.  The respondents answered that the wait to see a doctor has declined and that the
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availability of preventive examinations, such as mammograms, has risen.  A relatively larger
number of insured persons judge that the state of their health is “good” or “very good”.  A
disadvantage of the indicator on the number of insured persons, by age is that it does not take
account of changes in the state of health of the insured as a result of environmental and other
changes that required the producers of the services to increase or decrease the quantity of
services supplied.  In addition, it is important to investigate every few years changes in health
services coverage provided to the insured as they are determined through bargaining between the
sick funds and the government.

21. Another indicator investigated was the change in the number of days of hospitalization in each
type of hospital-general, chronic diseases and mental illnesses.  The weighted average of change
in days of hospitalization was computed to reflect the average cost per day of hospitalization, by
type of hospital.  Examination of data on average stays in hospital indicates that between 1992
and 1995 the average hospital stay in number of days declined.  Assuming that the service
provided to the patient did not change, then this change may be seen as a rise in productivity due
to more efficient medical procedures.

Table 9:  Hospitalization Days*, Adjusted by Duration of Stay at Hospitals
Compared to Non-market Hospitals Production Costs

(Annual quantity change, Percents)

1992-1994 1995 1996

Hospitalization days* 2.0 2.1 3.3

Hospitalization days* adjuste by changes in
duration of stay

1.8 4.3 5.6

Production cost of hospitals, constant prices 3.8 4.8 5.4

*  Hospitalization days by type, weighted by corresponding cost per day

22. Comparison of the change in the number of days of hospitalization, taking into account
shortened stays in hospitals shows that the increase in days of hospitalization from 1992 to 1995
was lower than the increase in the change in quantity computed from production cost.  In 1996,
there was a similar increase.

23. Improvement in the computation of the change in days of hospitalization will be obtained
through evaluation by hospital divisions.  We currently have data by division on days of
hospitalization and on the average stay in hospital.  We lack data on expenditure by division-- a
factor needed as a weight for days in hospital.
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Table 10:  Average Duration of Stay of Patients
Discharged from Hospitals

(Days)

1992-1994 1995 1996
Total 4.5 4.5 4.4
Internal medicine 4.9 4.5 4.3
Acute geriatrics 15.2 17.2 15.3
Neurology 7.2 7.1 6.9
Oncology 7.7 6.7 6.6
General intensive care 4.5 5.3 4.7
Cardiac intensive care 3.3 3.1 2.9
Pediatrics 3.8 3.7 3.6
Neonatology 13.1 11.6 12.1
General surgery 3.6 3.3 3.1
Pediatric surgery 3.3 3.2 3.0
Orthopedics 6.9 6.2 6.0
Urology 5.1 4.5 4.4
Neurosurgery 9.3 8.6 8.5
Cardiorespiratory surgery 5.8 6.0 5.9
Plastic surgery 4.7 3.9 3.9
Ophthalmology 3.0 2.9 2.7
Ear, nose and throat 3.4 3.2 3.1
Gynaecology 2.6 2.5 2.4
Obstetrics 3.5 3.4 3.3

12) Education services in Israel (tables 11 and 12)

24. Sixty percent of education services in Israel are produced by government institutions and local
authorities, and 32% by non-profit institutions. The remainder 8% are commercial services such
as private schools or private teachers.

Table 11:  Output of Market and Non-Market Education Services
1994 (Percents)

Total 100.0
Market services 8.4
Non-Market services 91.6

Non-Market services - Total 100.0
Intermediate consumption 17.7
Compensation of employees 74.4
Consumption of fixed capital 7.8

25. Of the total value of non-market education services, 39% were kindergarten and elementary
school services, 29% secondary academic and vocational school services, 21% post secondary
and higher education institution services.
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Table 12:  Production Cost of Non-Market Education Services, by type of service
1994 (Percents)

Total 100.0

General administration 4.2
Pre-primary education 9.8
Primary education institutions 29.1
Secondary schools - general 16.3
Vocational schools 12.8
Universities 14.3
Post-secondary institutions 6.6
Theological seminaries 1.5
Hebrew teaching 0.8
Others 4.6

13) Quantity indicators of change in education services output (Tables 13-16)

26. In the measurement system in current use, the quantity change in education services produced by
the general government is computed by changes in production costs at constant prices.  The
quantity change for each type of expenditure-- intermediate consumption compensation of
employees and the consumption of fixed capital- is estimated separately for each sub-sector and
for each type of service.  The change in labor input is computed by the change in the number of
full-time equivalent workers.  This calculation reflects the change in manpower composition
among the sectors and types of services but not the changes in manpower composition within
each group.

27. The gross measure of non-market services output in the field of education is the number of
pupils.

28. Comparison of the change in the number of pupils with the measure of the quantity change by
production costs with the measure of the quantity change by production costs shows that the
increase in the number of pupils in the education network in all years compared was smaller than
the quantity change measured by production costs.
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Table 13:  Non-Market Education Services Output
(Annual quantity change, percents)

Average change 1991 1992 1993 1994

Total
Production cost at constant prices 5.4 5.1 5.8 4.6 6.1
Thereof:  Compensation of Employees 4.2 4.4 5.0 3.2 4.3
Pupils 4.0 4.3 5.5 3.2 3.5

Secondary schools - general
Production cost at constant prices 6.9 7.1 6.3 7.4 7.0
Pupils 4.1 6.7 4.9 3.9 2.3

Universities
Production cost at constant prices 3.3 3.0 4.3 3.9 2.4
Students 7.5 5.0 10.5 8.1 7.6

29. Calculation of the average increase in the number of pupils was obtained by weighting the
growth in the number of pupils in each type of service by the production cost in each service.

Table 14:  Production Cost, Employees and Pupils of Non-Market Education Services,
by Cost Composition and by ype of Service

1994

Nis million Composition Production Pupils
At 1990 prices (Percents) (Percent change on previous year)

Total 8949.0 100.0 6.1 3.5

By cost composition

Compensation of employees 6156.9 68.8 4.1
Intermediate consumption 1906.1 21.3 14.1
Consumption of fixed capital 886.0 9.9 4.0

By type of services

General administration 428.0 4.8 7.0 0.0
Pre-primary education 854.0 9.5 4.5 1.5
Primary education institutions 2730.0 30.5 8.9 2.6
Secondary schools - general 1468.0 16.4 7.0 2.3
Vocational schools 1156.0 12.9 3.3 -1.3
Universities 1363.0 15.2 2.4 7.6
Post-secondary institutions 640.0 7.2 8.1 16.3
Theological seminaries 165.0 1.8 9.3 4.6
Hebrew teaching 76.0 0.8 -6.2 0.0
Others 69.0 0.8 6.2 0.0
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30. Examination of the differences by type of service indicates that in the universities the
development was different -- the number of students rose more than the quantity change as
measured by production cost.

31. In order to evaluate the improvements in education services, the increase in the percentage of
success in studies can be used.  The assumption is that this increase in quality is not connected to
other external factors.

32. Regarding kindergartens and elementary schools, no data exist indicating the degree of success
of the pupils in their studies.  With respect to secondary and higher education, improvement in
quality can be related to the percentage of students who succeeded in their studies in each year.
There are data on the percentage of pupils who are eligible to take matriculation exams and also
on the students who receive diplomas or academic degrees.

33. The number of pupils who took matriculation exams and the number who received matriculation
certificates among the pupils in secondary education are on the rise.  Between 1991 and 1994,
the percentage of those receiving matriculation diplomas grew by 2.8 per year- a factor which
can be interpreted as an improvement in the quality of education services.

Table 15:  Pupils from Last Year Secondary Schools
Matriculation, Examinees and Entitled to Certificates

(Percents)

1990 1991 1992 1993 1994 1995 1996

Examinees 73.5 72.6 73.0 76.9 75.8 76.7 77.4

Entitled to certificates 42.6 46.5 45.6 43.2 45.6 50.5 50.3

34. With respect to academic institutions, there are data which can be used to evaluate production in
various services-students studying humanities as compared to those studying sciences or
engineering, etc.  It is also possible to differentiate between students studying toward first,
second and third degrees, by the ratio of number of students per instructor in each type of
service.

35. In Israel there is a Council for Higher Education which finances academic institutions.
Financing is provided in accordance with the number of graduated by academic degrees and by
field of studies.  An estimate of the number of graduates in the current year is obtained by
multiplying the number of students registered by the percentage of success in previous years.

36. The change in the percentage of graduates among all students can also be used as an indicator of
improvement.  Table 16 shows that the percentage of students who completed their first degree
within five years grew by 2.3% annually.
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Table 16:  Recipients of First Degrees who received their Degrees
Five Years of Starts of Studies, by Initial Year of and by Field of Study

(Percents)

1986 1987 1988 1989 1990 1991

Total 56.0 58.2 58.6 59.8 61.1 62.7

Humanities 42.7 43.3 44.4 44.7 46.0 48.6

Social sciences 59.7 63.9 64.9 67.4 69.2 70.4

Law 51.4 62.2 66.2 63.7 67.8 89.9

Para-medical studies 73.6 78.5 75.5 78.3 77.4 74.5

Science and mathematical 58.9 62.0 59.0 57.5 59.4 60.0

Agriculture 74.2 72.8 72.9 77.8 74.6 74.1

Engineering 67.7 67.6 68.3 67.9 69.2 67.1

14) Summary

37. For goods-producing industries, extensive basic statistics exist which includes the variables of
financial, price and physical data.  In the service industries, particularly non-market services, the
basic statistics do not include all information on prices.  In some areas, physical data are not
collected and in those areas where such data are collected, they do not necessarily match the
financial information with respect to definitions and classifications.  To compute output in
education and health services and in other non-market services it is important to have
cooperation between the national accounts and the statistical network on education and health
and on other social services for the purpose of coordinating definitions on production units and
inputs and for defining quality changes, the quality of services and measurements of changes in
the prices of services.

38. The material presented in this paper makes clear the importance of classifying production costs
of non-market services with as much details as possible.  If this is done, it will be possible to
match production costs with basic statistics data in order to compute quantity changes in
product, including indicators of changes in the quality of the service.  Coordination of this sort
will show what the basic statistics lack and assist in integrating the requirements of the national
accounts into the development of statistics on social services and prices.
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