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INTRODUCTION AND BAC KGROUND

Objectives

1. This handbook aims at providing guidance on theasmrement, within a National Accounts
framework, of the volume of education and health services. Because of the size on the non market sector in
these domains, of the interdéstthe analysis of public expenditures and of the special difficulties of non
market estimates, this handbook will very much focus on-market education and health services.
However, it haglsothe objective to cover all education and health services, whether market or non market
because many measurement issues cut across tihetimss that provide these services

2. This volume is aimed at meeting the needs of several different groups of readers:

I Thosewho compile the national accounts, particularly for-nwerket output, for whom theléas
conveyed,might supplement existing guidance. For them, the objective of the handbook is to
propose methods to compile relevant and internationally comparablesdiies of growth of
volume education and health.

1 Thosewho calculate purchasing powearfiies. Here, the objective of the handbook is to propose
relevant and internationally comparable methods to deflate expenditures on education and health in
order to better compare their volume consumppienhead among OECD countries.

1 those who might fid it useful to use the national accounting approach to measure the output of
norrmarket services in other contexts for example to measure efficiency or productivity, either for
individual units or across an industry.

1 those who work in or fund public séces and who need to understand how their performance is
captured in:

0 output volume growth measures compiled as components of the National Accounts, and in
0 measures of internationally comparable volume levels

3. This Handbook is about the measurement of two industrieducation and healthin the context of

the whole economy. The work of measuring economies becomes more challenging as they get larger and
more specialised, and as users demand ever more accurateemsag. The services sector remains a
particular challenge: it is an area with ab@werage growth and, as services are less tangible than goods,
they are more difficult to measure accurately. Measuring services produced-tmariat units (that is by
government or noiprofit bodies) presents a series of other novel problems which have not yet been
adequately solved.

4. Since the creation of national accounts, education and health combine these difficulties. In the
pioneering age of national accounts, the fact that government services contribute to GDP was not accepted
by all . However, smarket productiore hasib®ew Aully teBogriseéd as apmtributing

to GDP, even if, as there are neither salesnmanket prices, the estimation of their production at current
prices has to rely on costs. During a long period, because of this reliance on costs for current price



STD/CSTAT/WPNA(2007)3

estimates and because of the general difficulty of measuring services, it was morewccdpssd that the
estimate in volume (i.e. at constant prices) of government services would also be based on deflating costs,
using specific cost indices. As a result, productivity growth of inputs to government services has, by
definition, been nil in th@ational accounts. Because of this weakness, informed users of national accounts
have often excluded the non market sector from productivity analysis.

5. The SNA 1993 has opened the way to move away from thisosdcbest estimate. It strongly
advocated, at least for individual services, that

iée the fact that output is valued on the basi
be physically distinguished from inputs used to produce it. Changesduagbiraty may occur in

al | fields of production, i ncl (odragraghs 26438 topr o d u
16.141)

6. However, the national accounts manual failed to give detailed recommendations tangooabout
measurement even if it states that

fiThere is no mystique about namarket health or education services which makes change in
their volume more difficult to measure than volume charigesther types of output, such as
financial or business sgcesor fixed tangible assaigparagraph 16.138)

7. This last sentence leaves the impression that it is easy to measure the volume of financial or business
services, while it is not. Thus the impulse given bySNA 93 had small immediate impact because of its

lack of detailed recommendation in face of the intrinsic difficulty to measure the volume of services, in
particular for health and education.

8. A systematic effortat the international level with more detailed guidance towards addressing these
problems was made in 2001 when Eurostat set out
Measures in National A ¢ c omarkdt sedvicés ©he Eutosiat Handboak k e t
became part of European law, obliging member states to implement its recommendations. Despite the
guidance provided in the handbook, it became clear that inconsistent treatment between countries could
easily arise. This issue was recoguisn the Atkinson Revievin the United Kingdorh There is thus a

need for further clarification with a focus on the health and education sectors.

9. The present Handbook builds on the above set of guidelines, witsgecial added values. The first

one is that it is the result not only of discussions between experts of national accounts, but also of the
experts participating in the specialised OECD networks for education and health. This synergy should
ensure the relance and practicability of the recommendations of this handbook. An important objective

of this Handbook is therefore to go beyond the improvement of national accounts estimates, and to
construct tools that will help responding to the needs of stagisiand analysts specialised in health and
education comparisons. The second added value of this Handbook is that it simultaneously considers the
temporal aspect (analysis for a particular country over time) and spatial aspect (analysis across countries at
a particular point in time). As explained in Chapter 1, the two approaches are similar.

In the European Union, the corresponding manual is the ESA 95 which has the status of a legal act:
http://forum.europa.eu.int/irc/dsis/nfaccount/info/data/esa95/en/een00000.htm

2 http://lepp.eurdst.cec.eu.int/portal/page? pageid=1073,1135281,1073_1135295& _
dad=portal& schema=PORTAL&p product code=K501-543

http://www.statistis.gov.uk/about/data/methodology/specific/PublicSector/Atkinson/final_report.asp
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10. Overall, this Handbook aims at disseminating advice and relating best practice, including from experts
in these industriesA major aim is to find solutions which allow consistent measurement across the
market/noAmarket boundary. A declared objective of the Handbook is also to make it accessible to those
wor king in the education and meandatidns to bedmplementede s .
successfully, they must be accessible to and understood by those whose actions it describes.

Measurement for different purposes: national accounts and performance indicators

11 There ae several questions associated with the performance of the health and education sector and
typically, different questions give rise to different data requiremdrmgsels of analysis include (see
Hakkinen and Joumard 2007

12. First, analysis of the efficiency and cestectiveness of the health or education sysdsm wholds a

topic of policyrelevance. Broadly spoken, this implies measuring those changes in the health status of the
population or in the state dnowledge and skills of the population that can be attributed to public
spending on health care or educatignlume measures of health and education in the national accounts
would only be ofpartial usefulness in this analysis: the health or educatiotersysomprises more than

those economic units that figure under the health or education industry in the national accounts. For
example, an angmoking campaign may have a positive effect on the health status of the population but
would not figure as outpudf the health industry in the national accoug.the same tokerthe health

effects of introducing safety features into cars are not counted as provision of health services by the car
industry.

13. Most governrents are also interested in improving government efficiency through performance
measurement exercises aimed at meeting efficiency targets set for different parts of government, often
smaller than a whole ministry or local government unit and expressediouy quantitative forms, such

as the number of people on waiting lists for treatment, the rate of hempitaired infections, scores in
academic inspections. Their characteristic is that they are measurable and their main purpose is to generate
efficiencies and measuring performance is a means of verifying this. To check whether targets have been
met, performance is compared over time. Performance indicators for government services are often
complementary with the objective of measuring the outputoof market services. For example, when
performance indicators are expressed in units that are correlated with the measure of consumer satisfaction
(delay for hospital surgery, success in exams, etc.) they offer the potential to be used for quality adjustmen
in the national accountklowever, there can be a significant difference between the two exercises because
some performance indicators measure directly the health or educational status of the population and are not
strictly limited to the contribution dhe government service to this change in the status of the poptilation

*  Thus the following two paragraphs of caution from Atkinson (2005) are fully applicable to the present

handbook:

iThe examination of the P gdslofiu gdveamnment departrdegts shavene n t
that a number are concerned with total outcomes. In the case of Department of Health, for instance, PSA
target 1 is to reduce substantially the mortality rates from the major killer diseases. This is a total outcome
target. The same applies to PSA target 9 (reducing the -d18deonception rate) and PSA target 11
(reducing health inequalities). As we have already noted, national income measures the contribution of
activities to outcomes, and these may be only patiestory. To give a specific example, the health status

of the nation is affected by a range of factordietary and exercise habits, incidence of smoking and
excessive alcohol consumption, as well as by the activities of the NHS (the UK governmergt &ervi
health). We would not want to conclude that the output of the NHS was worsening just because the other
factors were showing an adverse trend.
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14. Second, the ralysis of efficiencyand costffectiveness at the level ohdividual diseases or
individual levels of educationonstitutesanother area of interesthis analysis implies measuring those
changes in the health or education status that are attributable to health care or educational services,
wherever performed in the health care or education system. Volume output measheebeslth and
education industry are better suited for this purpose than for sygtiEnanalyses. Problems exist
nonetheless because there is no straightforward way to track treatment of diseases or educational activity
across institutions. In particulamovements between -patient and oupatient care in the health sector

poses a challenge for thige of national accounts information.

15. Third, there is the ralysis of efficiency at the level dfdividual diseasg or individual levels of
education for a given institutionrhis constitutes the most limited perspective in particular in the health
sector, because it does not allow tackling substitution betwepatignt and oupatient services. At the
same time, th institutional unit or establishment is the building block in the national accounts and
consequently the starting point for the search for statistical information. Moving beyond individual
institutions towards tracking treatment of diseases or educatienates across institutions is possible but
challenging as will be explained further in thiandbook

The construction of national accounts may make use of the same data sources as performance inditetors, but
two activities are different. National accounts provide indicators of broad trends; to try to use them as
microeconomic measures of public sector performance misunderstands their nature and limitations. National
accounts are not a substitute for parfance indicators, and there are risks in attempting to use them for such a
purpose. At the same time, national accounts measures need to be coherent with the evidence from performance
studies. The reasons for any differences should be understood, égpebih the direction of change is

di fferent. o
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CHAPTER 1. TERMINOLOGY AND CONC EPTS

1.1. Production and consumption of education and health at current pces

16. Institutional units. An important aim of theNational Accountsis to value production the
transformation of inputs such as labour or capital into outputs in the form of goods and séruices.

field of health and education, mgstoduces arecorporate enterpris€a private school, a private hospital)
nonprofit institutiors or part of government. The task of measuring production therefore begins with
identifying all the units which produce the goodsservices in question. Nexbne need to consider

which of the transactions of these producers need to be identified in measuring production in the National
Accounts. Then the data on these transactions need to be obtained and aggregated.

17. In the case of measuring the value of production of producers of education and health services, the
distinction between market and rovarketoutputis important.Market output is output that is sold at
prices that are econonailty significant Thus, for market services of education and heéfih value of

output in current prices can be measured by the value of sales of these services.

18. However, education and health are the most comm@mples okervices provided bgovernment
free of charge or at prices which are not economically significant and thus constituteirri@t outputA

price which is not economically significant is deliberately fixed well below the equilibrium prite tha
would clear the m&et. The SNA defines it as a price

1 which does not influence how much the producer is willing to supply (the producer having
already decided to meet all the demand which might exist at that price), and

1 has only a marginal impact on theantities supplied (with very few users being discouraged by
this price)

19. In the European Union, and for practical purposegional accountants consider tlaaprice is not
economically significant if it coverless than half of the costs of the service. In these circumstances, the
price paid cannot therefore be the basis for valuirandthe national accountspredicate valuation by
addingthe costs incurred in production. @harethe sum of:

I Intermediate cosumption (the goods and services used up in producing the service)

T Compensation of employees (costs of teachers,

f  Consumption of fixed capita{depreciation of school and hospital buildings, of medical
equipment)

9 Other taxes, lessubsidies, on production

The cost of capital comprises more than depreciation. In particular, there are financing costs and there may be
costs from revaluation of assets. However, by convention, the national accounts only redegrEsgtion as
the cost element for capital held by rmarket producers. For a discussion see OECD (2007).
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20. Industries and products An economyo6s supply side can be des
products or of its industriesThese two categorieare linked as the products producgeternine the

industry allocationof producersand any calculation of volume and price for an industry needs a break
down by product Producers i@ allocated tandustriesaccording to a classification system of industries
twinned with a classification system pfoducts The classification systems most commonly in use are

based on the International Standard Industrial Classificai8tC) linked with the Central Product
Classification(CPC) The classes of ISIC reV &hich are within the areas covered by tHsndbook are

Education (Division 85) and Human Health Activities (Division,&6) extract of which is shown irable

1. Full definitions of these two categories am®videdin Annex 2.This Handbook focuses on formal
education (classes 8®8b3) and human health (division 86), but its guidance may be relevant for other
activities, such as fAother educationo or fAresi den

Table 1: Health and education in the industry classification industies (extract)

Education (Division 85)

851 Preprimary and primary education

852 Secondary education

8521 General secondary

8522 Technical and vocational secondary

853 Higher secondary

854 Other education

855 Educational support activities

Human Health (Division 86).

861 Hospital services

862 Medical and dental practices

863 Other human health

Residential Care (Division 87).

871 Residential nursing care facilities

872 Residential care activities for mental retardation, mer
healthand substance abuse

873 Residential care activities for the elderly and disablec

879 Other residential care activities

Source:International Standard Industrial Classification, rev 4 (see annex 2 fordetai&

21. Final expenditure, supply and use tableBducation and health services feature also as a component

of the demand side of the economy, namelijra expenditure. There is here a first complication. In their
traditional framework for final expendites, the national accounts distinguish final consumption
expenditures of households, final consumption expenditures of non profit institutions serving households
(NPISH) and final consumption expenditures of general government. The important word entaiee

is expenditure This classification is based owho paysor more precisely, who incurs the direct
expenditure? If households (pupils and patients) pay then it is classified as final expenditures of
householdsif it is the government (which includesocial securityyjvho payshenexpendituras classified

as final expenditure ajovernmentThis classification is notvell suitedto analyse the consumption of
education and health services whbequestionisiwh o pays?0 but i whuasifreeo ns u me
education and healtkervices arepaid for by the government on behalf of households,they are
consumed by households. Reimbursements by social security of medical services may be classified as final
consumption expenditures of governmentt Imedicines, in fact, are consumed by households. The
national accounts framework includes therefore another aggregate, aledl individual consumptign

which is the sum of the expenditures made directly by households plus those made by the gbearnmen

6 Seehttp://unstats.un.org/unsd/cr/reqistry/igi@asp
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behalf of households. Actual consumption is the aggregate that we will often have in mind in this
handbook when we wil/| di scuss the Aconsumptiono o

22. There are also classificatis of household consumption and of government expenditfureber
describedn Annex 1.The flows of goods and services between the supply and the demand sides of an
economy are captured by supply and use tables. They, $bow product or a group ofrgucts, the

amount supplied by producers (whether non market or market) and the amounts consumed by households
used for investment or exporte@ihe supplyuse table in thenational accounts is most relevdot the

analysis othe output and, at the sariime, the consumption of education and health services.

11
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Box 1. Market and non-market sharesi some figures

In health and education services of OECD countries, governments intervene at different degrees and invdijenehich makes it hard
produce and interpret simple shares of market versus non market production. The data issue is compounded by thedaohthattwerage d
the OECD database on national accounts is incomplete at the level of detad fezectEmparison. Also, different accounting practices bet
countries make international comparisons simply on the basis of national accounts difficult.

The first approach is to compare whatipensedy government and what expensedy householdsWhat is expensed by government is
final consumption expenditure of government (P13/S13) in the relevant COFOG positions (education: CG090, health: CGOiRdexpwhsed

—+ 0

een

the

by households is the final consumption expenditure of households (P31/#idrorresponding COICOP positions (education: CP100, health CP

060). This information can be used to compute the share of households in total expenditures on health or education.

Household shares in health and education expenditure, 2002
Percentage ofdusehold in total household and governmexenditure

Australia | Germany Italy Japan Korea UK USA
Health 37 28 24 26 51 15 95
Of which 7 4 12 3 40
hospitals*
Education 36 10 12 26 51 20 28

*The line for hospitals does not represent the share of private hospitals in total hospital expenditures, but the s
householdsdé6 hospital payments over total health

Source OECD national accounts

In this table, the US appears very different from other countries regarding health: nearly all payments are deemed tbybkomseteldg.

However, this may reflect a different convention in the national accounts rather than atiesiloimal difference with other countries: in the

national accounts, households are seen as paying the totality of medical goods and services and then are reimbursedebly (goe&n

security) in cash (D62). In other countries, reimbursemengolgrnment remain classified as payments made by government in kind (D6

one adjusts the number for the US, the share of househol dsé

It should also be noted that the table above cannot give an indication ofthe sha f A mar ket goods and
and serviceso. Indeed, government expenditures i
reimbursements of medicine by social security takeiaproviders of medicines. But the output of fmarket goods and services can
approximated by the final consumption of general government (P3/S13) minus social benefits in kind via market produd®rs (D68

corresponding COFOG positions (edtica: CG090, health: CG070). The output of market services can be approximated by the final con

ser

of households in the corresponding COICOP positions (education: CP100, health CP 060) plus these social benefits nadti anive.

Based on thispproximation one obtains the following table.

Approximate share of market goods and services
Percentage share of household expenditures in total household and government expenditure on health or education, 2002

expenditureg.

are of

US

B11). If
expendi

Vi ceso

n c | u dseholdsesuamBsu r s e me n

be

umption

Australia | Germany Italy Japan Korea UK USA
Health 59 99 54 96 96 15 95
Education 38 10 12 26 52 20 28

Source OECD national accounts

In the case of education, this table does not differ significantly from the preceding one. However, for health, the share of lkealtfooasran

services is much larger in most countries than the share of household expenditures. In Germany, Japan, Koreatasd&ssky, 100%. Irr

particular, hospitals are all apparently classified as market producers in these countries.

These social transfein kind correspond to payments done by the governmenatket producersn behalf of

households, in particular reimbursements of medicines and medical services. There is no specific code in the

SNA for this subaggregate of D631, so here it has besled D631A.

12
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1.2. Production and consumption of education and healtlservicesin volume
1.2.1 Introduction

23. Although much #ort is spent on measuring the value of GDP at current prices, an even more
important objective of the National Accounts igo derive a measure othe growth of GDPand its
componentsn volume Growth in volume excludes from the picture the changesioe pevelsbetween

two periods International comparisons of GDP should also be made excluding differences in the price
level between countries. Only elements of the National Accounts that can be disaggregated in terms of
prices and volumes are useful inatysing economic growth, productivity and inflation. It is indeed the
main objective of this handbook to deliver recommendations of the measurementaolutheof output

(equal by definition to the volume of consumption) of health and education seRoce®mplex services

such as education and health, and moreover, in a context where there are no economically significant
prices this is a difficult taskPrevious methodologidsgve relied on measuring the volumes or the prices

of inputs to obtain a nasure of the volume or price of outputs, but such Hyased methods suffer from

the fact that they cannot capture any productivity change in the production of health and education
services Productivity growth exists when more or better output can bauger with the same resources.

As there is much evidence of changing quality of output in health and education seigyhcemg
productivity changes means foregoing important information for analysts and policy makers and measuring
volume growth inaccutaly.

24. Volume is associated with quantities. Thus, to express a flow in volume terms, each of the goods and
services which are the counterparts of money spent must, in principle, be identified. This is because
guantities are additive only for a single homogeneous product: if a hospital carries out 100 (expensive)
knee replacement operations and 300 (inexpensive) varicose vein treatments, it is not informative in
economic terms to add these together and say @itatrdatments were carried out. Clearly there is a vast
number of different goods and services of varying specifications so our search for items to quantify has to
be limited in practice and this imposes limitations on how the results are interpretdtie Batk of a
detailed specification for each and every item produced or consumed is not a sufficient reason to invalidate
this approach: it just has to be applied with caution and a good understanding of what is being measured.

25. National accounts are about constructing macroeconomic aggregates. Inevitably, the question therefore
arises of how to add together the quantities of the very detailed homogeneous products that were identified
in the previous paragraph. Tase the same example, how can we intelligently add the 100 knee
replacement operations and the 300 varicose treatments? This question will arise for all the thousands of
goods and services that populate the global concept of education and health g&svigdde seen, the

answer traditionally draws on the knowledge that the relative prices of the different goods and services
bought and sold reflect both their relative utilities to purchasers and their relative costs for the producers.
However, is thigelevant in particular for non market services where, by definition, there is no market price
that reflects the interaction of consumers and producers? This issue is discussed in section 1.5 of the
present chapter.

1.2.2 Inputs, Output andUtility

26. The conceptuatliscussion starts with a simpiearketmodel of producers and consumeds. one side

of the market, there are producers who supply goods or services that are the result of a production process.
In the productia process, labour, capital and intermediaputsare combined with a certain technology

to produceoutputs the productshat are traded on the markBor the momentywe take itthat outputs are
well-defined and transactions of these outputs on theanhark observable. When there is competition on

the market, producers will supply outputs to the point where the price that they achieve on the market
equals the marginal cost of producing an extra unit of this output.

13
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27. On the demand side, consumpurchase the goods and services supplied. Standard economic theory
attributes autility function to consumersvhere utility depends on the quantity of goods and services
consumedThe utility function indicates howthe onsumer appreciates (i n unob
of products purchasedtility is difficult to measure because it is a subjective concepbanduse its not

directly observableHowever for the purpose at hanthe notion ofutility is usefu in at least two ways.

9 First, the utility perspectivlas implications for thetatistician who has tolassify goods and
servicesinto categoriesvhen measuringrice and volume developments: price and volume
indices, even at the most disaggreddevd, nearly always reflect several individual goaats
services( 6i t ems 0) t hat ar e gr ©he greugingaf degneshduld be as 6
performed in sucl way thatach one satisfies the same or similar consumer nisgsimay or
may not coinaie with produdbn processes. For example, hiealth servicest may be better to
group treat ment dreatmgntdhyeme tofatdiackasHed (@t her t I
(6medi cat i on.fThe advantage offthés mpprtodctoistidapinpares individual items
that are substitutable for each other from the consumer perspective and this has implications for
the resulting measure of output, more of which below.

9 Second, the utility perspective helps tomodel consumer behaviour atwliconceptualis price
and volume indices. One example of such a concept isosteof living indexdescribed as the
extra expenditure that a consuniem the presence of price changebas to incur from one
period to the next is/he wants to keep utili constant. Not every consumer price index is a cost
of living index but if a price index is designed to reflect changes in the cost of livingithis
normally have implications for the measurement of health and education price and volume
indices.

28. In the simple market situation taken hergiri@e index can be used to deflate the value of goods that
has been transacted on the market, and this yields a volume measure of the goods or services nansacted.
a canpetitive market, consumeasid producers interact undilmarket price is establishethe equilibrium

price times the transacted quantity equals the value of the goods transacted on thandattkstalue

reflects both consumer preferences and praduc® lasteadtokdeflating values with a price index, one
could also set upraindex of volumes or quantities produced and consumed dir€etbe and volume
indices of the Laspeyrésype areshown below where;Pstands for the price of productri period t and

Y, for its quantity:

i B
= N pt_ 1Y_t- 1 8F)it- 1

N

M P'=a

o »0@ e

Lt _x N&e pit_lYit_l 8 Yit
Y - a « N t-1Inst-1 0) t-1
é% Pi Yi gYi

29. Threethings are worth noting about these indices.

(2)

9 First, prices or quantities of the products are weighted with elijoea shares and these
expenditure sharésmeasuredy market observation reflect the joint, equilibrium valuation of

8 The Laspeyresype formula is shown here because it is the most commonly used index number formula. For a

discussion of index number formulae for consumer and producer prices, see ILO et al. (2001) and IMF et al.
(2001).
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each product by consumers and producdisus, market prices and quantities reveal the
interaction of consumer preferences and prodoosts.

f  Second,in the simple model at hand¢dhanges in quantities;%;"* and in prices #P"" are
simply measured by comparing them between peiiadsplying thatthe units of measurement
for Y;' are the same as the units of measuremenY forand thatthe set of products is stakile
product i has to exist in both periods to be compafedolume index of goods could thus be
constructed as a weighted average of the number of goods transacted and a volume index of
services could be constructed the weighted average of the number of actions or activities
transacted in the two periodBhe same is true for a price index, which could be constructed as a
weighted average of the price changes between two pehadfurther reference is needed to
nations of utility and this corresponds to the general guidance dgivéhe System of National
Accounts The picture changes whehere isquality change andvhen new productsappear.
Matters are further complicated when it comes to the specific afdlaglth and education
services because pricemynot represent an equilibrium valuation and in some cases, naprice
an economically insignificant prige charged.

9 Third, the simple presentation here also makes the implicit assumption that there is anectl
measured uniof quantity that constitutes;Yor one measuredorice that constitutes;.Pit was
already mentioned earlier that practice, this is not the caSéhe P’ areun-weightedaverages
of individual items which constitute an elementarycerindex. Similarly, the s f or a v ol
index are actually urmweightedaverages ofjuantities of individual products. How individual
producty 6 i t arengsodpid is a question that has to be answered with respect to the purpose of
the price or voluméndex. Above, it was mentioned that a useful criterion for grouping individual
items is that theypotentially saisfy the same or similar consumereeds or that they are
substitutes from a consumer perspecti®enversely, if different items are not inteamgeable
from a consumer perspective, they should be treated as different prdduktts. presence of
quality change or new and disappearing items, the question of grouping items becomes
important. This is further discussed below.

9 Conclusion 1 If thereis no quality changeandif the set of productproduced by the health and
education service industiy stable the rate of change of output is a weighted average of the rate
of change of service activities. In this simple case, teaching services Wweutdptured by
measures of teaching activiguch as pupil hours suitably differentiated by level of teaching
Health care services would be captured by measures of healthctiaites such ascompleted
treatmentssuitably differentiated by type of aament.

I Comment this output measure is different from gaputbasedmeasure where the volume of
production of health and education services would be approximated by the volume change of
labour, capital and intermediate inputs employed by the healthdacdteon industry.

1.2.3 Quality change newand disappearingroducts

30. An unrealistic assumption in the model above is the unchanged set of products between two periods. In
reality, the quality of products changes owene, certain products disappear from the market and new
products emerge. These changes constitute not only a major practical challenge for statisticians; they also
have consequences for theoretical considerations about output and utility. We sha#l lygrer the
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distinction between new products and quality chériget note a few general points about quality
adjustmentf of prices or quantities.

31. One technique to deal with quality change in products ggdap hem such that only products of the
same specification are compared over time or in space. Such groupmagcbingensures that only prices

or quantities of products of the samevery similarquality are comparedrhe idea is that products of
different quality are treated as different products. Examples for such grouping in education are
establishments that provide different services in addition to education, such as boarding schools as opposed
to daytime schools or hospitals with different levels ofnanedical services. Note, howevehat
grouping also relies on an important assumption: to show a price or quantity movement that is
representative of a product group, the price or quantity movements of those prodwartsriathed have

to be a good idicator of the price or quantity movements of those products thatchmaatchedi in
particular products thatre newlyenteing the market. Also, all other price or quantity changes that arise
outside the sample of matched prodwatsignored.

®  For a discussiosee for example IMF et al. (2004).

19 For an indepth treatment of quality adjustment in price measurement see Triplett (2006).
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Box 2. Why narrow specifications of products may notalwaysbe sufficient to capture quality change

A straight forward technique afealing withquality change in a price or in a volume index is to match models, i.e., to &
only prices or quantities of products that are tightly specifredther words, products are treated as different products whe
their characteristics are differenthe more specific theharacteristicsof a particular product, the less likely is that &
modification of the product goes unnoticed and that a change in quality is not recognised as such. Such implaitjgaatign
is well adapted when the set of products observed is stable and when it is represgmtatigeuniverse of practts. It may,
however, be insufficient, when products changken there are substitution processes betwesnand old products and wh
there are no markets or when existing markets operate imperfgutyis bestllustrated by way of an examplé/e wse a quantit
index here but the same points could also be made by way of a price index that is subsequently used to deflate values.

mpa
never

Suppose there are two treatments for a diseaaditional surgery and laser treatment, and assume that laser treatment is

introduced in period 1. In addition, as may well be the d¢aseunit cost of laser treatment is lower than the unit cost of tradi
surgery. The total number of interventions remains the same.

Traditional surgery Laser surgery
Period 0 Period1 Period2 [Period0 Period1 Period 2
Unit cost 100 100 100(- 90 20
Number of interventions 50 40 5 0 10 45
Total cost 5000 4000 500 0 900 4050

Now consider anatchedmodel approachowards calculatg a volume change from period 0 to period 1. In the simplest cas
volume index is given by the quantity changes in the two treatments, each weighted by the cost share it occupies iAg)

ional

e, the
eriod 0.

laser surgery does not yet exist in period 0, it kexea zero weight so that the volume index of treatments is simply the change in

the number of traditional surgery, or (40/5P--20%. Between periods 1 and 2, the corresponding volume index
[s1(5/40)+5(45/10)}1=-7.1% where $=82%and $=18%are he period 1 cost shares of the traditional and of the laser trea
respectively. This approach treats the two treatment as different products and the sharp drop in the total volunpeiiates
reflectst he o6 new g olatdassés when mdmioduicts enter the sampleat cannot be compared with quantities in
base periodNote alsothe assumption implicit in this model: consumer valuation of the two products is captured by the
unit costs, so if laser surgery is cheagiam traditonal surgery this method implicitly qualiadjustsdownwardthe quantity o
laser surgery when it is combined with traditional surgkrya perfectly operating market, the price of the traditional treat
would see an instantaneous downward adjustnieimging consumer valuation of the two processes in line but in the prac]
health serviceprovision, in particular in a nemarket contextthis would appear an unrealistic assumption.

A different result arises when it is considered that the tteatments are perfect substitutes, i.e., that they are in fact the

product. In this case, no cost weighting is applied between the two treatnm@mdsthe number of treatmensssimply added ug.

As there are 50 interventions in every period, #&ult is a volume index that shows zero growth and a declining price,
reflecting the drop imverage unit costsf treatment.

The previous method is justified if it is plausible that consumers are indifferent about the two treatments. If thie isaset, an|
they prefer laser over traditional surgery because the former is less intrusive or requires fewer days of recoveryt, queadip|
adjustment is needed. Such an adjustment can be applied to the quantity measures, either by scalmepoiptythef lase

treatments or by scaling down the quantity of traditional treatments. Whichever way this is done, the implication ibatiwayg

treatment is expressed in equivalents of the other treatment, and the ratio should in some waymstiewrcpreference
Alternatively, prices or unit costs could be rescaled before constructing a price Suggzase the adjustment factor is 1.&ach
laser treatment is the equivalent of 1.1 traditional treatments. herp r e s s e d i n ryéetqrua dsiatl iemrt &s1§
treatments is 50 in period 0, 40+10*1.1=51 in period 1 and 5+45*1.1=54.5 in peridue 2esulting volume index is +2%
period 1 and +6.9% in period 2. Obviouslhetdifficulty lies in determining the adjustment factorievhshould (i) reflec|
consumer preferences; (ii) be tdimensional Much of the presenHandbookis actually devoted to the identification g
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measurement of such adjustment factors.

32. If matching is insufficientother, explicit, techniqueshave to be invoked taccount for quality chang
In general, the quality of a producan be expressday the quantity of itcharacteristics. Quality chan
can then be captured by the change in characteristics. Similacky,ghanges in productsn be attribute
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to pure price changes and to those price changes that reflect changes in product characteristics. This is the
approach followed by hedonic price inditesat are nowvell established amorsiatistical agencies.

33. Quality adjustmentsequire the identification oh set ofcharacteristics such as the speed, engine size

or equipment for a car or the processor speed for a commendt et al. (2001) use patient
characterists, information on different types of depression, variables on medication and the like to
estimate a hedonic price model for the treatment of depression; the idea being to isolate those price
changes that are due to changes in characteristics from thaseepe changes t hatAn const
important result of the hedonic model is that it alldivsidentification ofcharacteristics and provides a

market valuation ofeachone®. Market valuation, in turn, is a convenient way of aggregating across
characteristics because everything is expressed in a single monetary unit.

34. While hedonic regression techniques can help to value characteristics and permit a composite value of
the change of characteristits becomputed there are situations when there are no market prices or when
there are good reasons to believe that market prices do not reflect consumer preferences or costs for
producers. The first case may arise when services are provided hganket produaers, i.e., at prices

which do not cover costs of production. The second case may arise when consumers and producers interact
only indirectly. For example, individuals take out health insurance. Then, the price of a medical
intervention is not a signal tha directly relevant to consumers although it will be a relevant signal to
insurers and to health providers. The implication is that such pmi@gsnot be useful in revealing
consumer preferences.

35. What remaindrue, however, independéntof whetheror notgoods or services are frgacted on a
functioning marketjs that when products undergo quality change, wheome products disappear and
othess emerge, it is always necessary itlentify characteristics of pducts.We note in passing that
typically, there is more than one quality characteristic to a product. If there are no market signals to
identify relevant product characteristics, the statistician has to rely on expert advice to identify the
characteristis that consumers atuat producers valueHealth and education experts have indeed produced
sets of characteristics that they consider as quality attributes of health care or of education services. But
even a weldefined and welmeasured set of charactgits leaves the problem of aggregation across the
guantities of characteristics which are, by their very nature, expressed in very different physicdf units.
there is a need to produce a single number for quality adjustment, and if there is no miamketion to

value characteristics, measurement has to proceed differently. Entetitreofoutcome

36. Consumers attach utility to a good or to a service because it affgctsmei.e., a particular statéat

they valueand which can be measurétfe could also say that outcome is an intermediate step between
consumption and utility and this is indeed the way it has been treated in the literature. For example, Berndt

et al. (1998) distinguish between medicahr e ( 6out put 6 i n our terminol og
in our terminology and utility. They envisage a relationship whereby utility depends, among other
variables, on the state of health and where the state of health is itself dependetithorahe services, on

the environment, lifestyle etc.). Thushealth activity with a higherompositequality than another health

1 See Griliches (1988) for an introduction and Triplett (2006) for a comprehensive discussion.

12 Rosen (1974) demonstrated tiatgeneral, those characteristics of a product will show up in the function that

are valued by consumeasdthat have cost implications for producers Tr i pl ett (2006)- writ e:
established but still not sufficiently understooi that te functional form of [the hedonic equation] cannot be

derived from the form of the utility function or of the production function. Neither does [the hedonic equation]
represent a Oreduced formdé of suppl y athedproduetioma nd f u
functions] as the term is conventionally used. Establishing these results requires consideration of buyer and
seller behaviour towards characteristics]o (page 231
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care e;/tl:givity could be identified as such ifcibntributes moreto health outcomehan the alternative
activity .

37. Thus, onepossibility to deal with the aggregation problem isstdbosume several characteristics into a
single indicator that reflects thantribution of the product to outcomieor example, in the case of price
indices for health care, Triplett (1998) suggests quaditjusted life years (QALYS) as a single
dimensional measure that could be used for the qeaditystment of different treatments within a product
group. The point is to derivea single indicator that sees as a reasonable summarof a true, multt
dimensional set of quality characteristigalued byconsumers when purchasing health or education
services. @reful judgement needs to be appliedhe choice of such a measure. In particular,

1 it shouldnot be affected byany other factors that influence consumer outcdeng., socie
economic background of students or lifestyle of patieantsl)

9 it shouldreflect as closely as possible thermal, or averager expecteaffect of the activity on
the state of hdth or the state of knowledge of the consunteN o r Malve nagé@& x pect e
has been added here to signal that to the extent possible, measures of service production should
not be influenced by the individual capacity of the consumer to make usesef gbrvices. For
example, the same teaching activity performed on a different group of students, should be
measured as the same quantity of teaching services. Or the same treatment, applied to two
different persons with the same disease should be meaasredual gantities of medical
services.

38. Note that the last principlé measuring output without regard to the individual capacity of the
consumer, has to be applied with cdaneprinciple,it should not mattefor the volume measure of services
whois consuming a servigast as the volume measureaair productiorshould beunaffected by whether

a car is purchased by an old or by a yopagson. However, when timature of the service changdise to
certain cosumer characteristics, the situatimay bedifferent For example, an old patiestiffering from

the same diseass a youngatientmay need more care due to longer time to recavds mayresult in
higher expenditurefor the group of older patientSimilarly, providing education services for special
types of pupils might be costlier than for normal pupiissuch cases, a higher volume rather than a higher
price should be recorded because the nature of the service is different. There are thoisdifisent
products with the implication that volume measurenstould be stratified biype ofconsume'.

39. In conclusion of this section on quality adjustmentsinecessary to qualify thearlier statementhat
to measure the quantity the price change of a single produd®{, or Y."), one does not have to recur to
considerations of outconand this leads tthe following conclusions.

9 Conclusion 2 A first step towards capturing quality change is theemrstratification, i.e., the
comparison of products with the same or at least similar characteristics. This way, quality

13 Things are more complicated in concept and in practice. First, as Beald{¥998) point out, there is an issue
of lags: the state of health may be affected by medical care and by other factors with a lag so that utility derived
from the state of health occurs at a different date from when medical services are provided, thece may
also be a tradeff between immediate utility derived from consumption (say a fatty diet) andtéong
disutility from reduced health status. This complicates formalisation of consumer behaviour but is secondary to
the issue at hand, namehe measurement of health services.

“ There is nothing extraordinary in the assumptForon t ha
example, poducts intended for children are often smaller than thosadfalts(clothing, restaurameals etc.)
and are treatedsseparatgroducts in price or production statistiéssimilar quantitative difference in products
may concern also services.
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changes are automatically controlled for. However, matching of services has itswimeits
comparable products do not exist in conmgam periods. Care must be applied in defining
products to be compared so as to capture effects of substitution (see Box) without, however,
treating goods or services as substitutes that are in fact different products (such as health
treatments specific toarticular parts of the population).

9 Conclusion 3: For the process of quality adjustmeoftthe quantities or prices of outpittis
necessary to invokeutcomes, because characteristics that matter for consumers have to be
identified for quality adjustrant Thus, itmay benecessary to glance over the national accounts
production boundary if one wants to deal with quality change in health and education services.
This does not mean that the production boundary is shifted but it indicates tluptathg of
services cannot be identified without considering indicators falling outside the production
boundary.

9 Conclusion4: In general, quality is mukilimensional Some of the mukdimensionality can be
captured by stratificatior-or certainmarkethealth @ education services, it may be possible to
construct hedonic price indices that permit combining quality attributes into a single monetary
measure. In many instances, this will not be possible and explicit quality adjustment has to be
based on a single glity characteristicwhichis directly linked to thempactont he A o.ut ¢ o me
The choice and measurement of this characteristic is key in the processeent®l careful
consideration.

1 Comment: if quality adjustment is ordimensional and based on healthl &ducation outcome,
the above definition of output amounts to saying that the volume of output is measured as the
contribution of production to outcomé/hen compared to more traditional approaches of explicit
quality adjustment, such as hedonic techegyuthe following points emerge. With hedonic
techniques several utility-enhancing characteristics are reveakedosteriori by examining
observedmarketprices The characteristics are compared and weigbted monetary scale. In
the case of outcomebasd quality adjustmenta single utility-enhancing characteristic is
determinedh priori andis measured on a nemonetary scale.

9 Conclusion5: with the above remarks on quality adjustment in mind, volume measures of output
could generallybe defined as theguality-adjusted counts oprocessesProcesseshould be
classified by consumeelevant categories such #se completed treatmenfor a particular
diseases or the level of educatjmmovided These general definitions will be more elaborated in
the rekvant chaptex
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Box3.The meanings of o6outcomebo

Outcomehas been used in different ways in the relevant literatuteealth serviceJwo usages are common

In the health care literaturégutcomeis typically definel as the resulting change in health status that is directly attributabld to the

health care receivedriplett (2001) indicates this usage time costeffectiveness literature and quotes Gold et al. (1996)(who

define a health outcome as the end resultoidical intervention, or the change in health status associated with the interpention

over some evaluation perEmpl oyedvien thiespaenseat 6some ffatut mer

health care industlgeme a s ur etdc dorge @.o u

Among national a c ctypicaflytused to slescribi statet ticab coresudimers &lue, for exantple health statu
without necessarilyelating thechangen this stateo the medical intervention. For example, Eurostat (2001) gigesxamples g

-0

floutcome indicatocsthe level of education of the population, life expectancy, or the level of cAtki@son (2005) has the same

usage of the wordJnderstood in this sense, outcoinétself cannot be a useful way to measure output oeffestiveness of the

health or education system. I n terms of nati onal acaelount s

outcomeb6 is the equivalent to the notion of d&édoutcomed

as

use

As long as garticular definition is used consistently, the substance of the argument is of course unaffected and the only question

is theusefulness of definition or the otheAs the present handboofollows in the line ofEurostat (2001) and the Atkinspn

Review® 05), it also employs the term 6outcomed in the sflense

of

40. Table2 provides examplesf measures of input®utputs, outcome and utility forat r adi t i onal 6

(a car), a O6traditional é service (car repeni r) ,

-

C

groundbetween the various measures for these products. Inputs are always made up of different types of

labour, capital and intermedéa inputs. Output can generally be consideredcasnts of actions or

activities(in the case of servicgsandascounts of unitgin the case of goojiseach suitable differentiated

to reflect quality difference€Outcome is thetate that is valued bynsumers a functioning carthe state

of health the level of knowledgetc. The production boundary as defined in the national accounts lies

between output and outcome. However, as has been argued above, there may be a need to bring

considerations of doome into the measurement of output when it comes to quality adjustment. Such a

blur of the borderline towards outcome is apparent in, although in no way unigue to, thehlmathaind
education services.
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Table 2: Examples of irputs, outputs, outcome and utility

Good or service

Input

Output

Outcome

Utility

Car

Labour (hours of machine
operators, |
Capital (hours of
assembly robots,

Number of cars with
specified bundlef
characteristics (e.g., engin
power, type of safety

Transportation services
derived from using the car

Satisfaction from
transportation services an
from the car as such

computerg equipment, type of
Intermediate inputgsteel, | upholstery)
tires, &)
Health services Labour (hours of nurses, | Number ofquality- Change in the state of Satisfaction from improed
doctorsg ) adjustedcomplete health quality and length of life

Capital (hours of medical

treatments differentiated

instruments, hospital
buildings, é
Intermediate inputs
(pharmaceuticals in
hospitals, ¢

by type of disease

Education services Labour (hours of Number ofquality- Change in the state of Satisfaction from

teacher s, ¢é] adjustedupil hours knowledge and skills knowledge, and increased
Capital (school buildings, | differentiated by earnings capacity, change|
é) educational level in discounted life earnings
Intermediate input¢food
for pupil s,

Car repair services Labour( me c h a ni | Number of quality Change in the stock of Satisfaction from
hours, ¢é) adjusted, compted repairs| functioning cars transportation services an

Capital( gar age from the car as such
Intermediate inputsoil,

brake pads ¢

differentiated by type of
repar

41 In the context of measuring health and education outpig, useful to refine the broad distinction
between inputs, outputs and outcomes in two ways. First, outputs are broken down into two components:
activities or processes and the quality adjustment applied to Preicesses are observable actidnys

which health and education services are delivered although their characteristics may change over time. For
education, a typicaprocessmeasure is the number of pupils or the number of pupil hours taught in a
particular grade. For health, a typigabcessneasure is the number of treatments of a particular disease
such as hip replacements.

42. Second, outcomes can be broken down into direct and indirect outcomes, the distinction being that
direct outcomes are closer teethct of service provision than indirect outcomes although, in line with the
discussion above, neither direct nor indirect outcomes are measures of services. For example, in the case of
education, a direct outcome is the state of knowledge of a poputsHtipupils, estimated by scores or
degrees. The indirect outcome associated with education are employment possibilities and enhanced real
earnings due to better education, or GDP growth as a consequence of enhanced human capital. Indirect
outcomes associataevith health services are fewer working days lost due to diseases, or individual well
being. These distinctions between activities, quality adjustments and direct and indirect outcomes are
shown inFigure 1 below. The figure also depicts the scope of national accounts measures which are
defined via the production boundary. However, as explained above, information about outcomes, in
particular about the contribution of health and education services to health andoadogatomes, can

provide a tool for the explicit quality adjustment of processes or activities.
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Figure 1: Inputs, outputs and outcomes

Inputs

| Outputs

Process without
explicit quality

Process with
explicit quality

Labour, capital,
intermediate
inputs

Example health:
number of
complete

treatments by
type of disease

adjustment adjustment
Example Example
education: education: quality-
number of adjusted number
pupils/pupil hours| of pupils/pupil
by level of hours by level of
education education

Example health:
quality-adjusted
number of
complete
treatments by type
of disease

Information about

outcome is a

possible tool for

quality adjustment

Environmental
factors

\ 4

Outcomes
Direct Indirect
outcome outcome
Knowledge
and skills as
measured b
Y Future real
scores )
earnings,
growth rate
of GDP,
well-
rounded
citizens etc.

Health status
of population

Inhereted skills, socio-economic
background, etc.

Scope

National accounts

1.2.4 Cost and value weights

A 4

Hygene, lifestyle, infrastructure

etc.

Welfare, policy analysis

43. The considerations abowaready allude to théact that in a nomarket context, prices for goods or

services are not in general observable. It could be argued that this may also be the case for market services

where a price mechanism is observable but not necessarily a priggitparoutput. For example, if health
services are defined as completed cycles of treatment, the price for a particular completed treatment may
not bedirectly observable, even under privately supplied health services because the observable pricing
mechaism may be geared to individual activities rather than to a complete treatment. In other words, for

both market and nemarket services it may at times be difficult to observe prices that correspond to a

conceptually satisfactory unit of outpdthere is &0 the issue of insurance: prices that aloservedn
mar ket s, in p
to pay if these are covered by health insurance. This leads us to conclude that differemezsurement
heal t lprormunckd e d u c

S Oome

bet ween

than is sometimes assumed.

articul

0 ma rkaetkGet dn drdvorsi on

ar t he

of

mar ket

of heal

44. Whatever the precise difference between market andnasket seups n the health and education
sectors, it is evident that volume or price indices of the kind shown in equations (1) and (2) necessitate a
weighting system and for many products that are transacted on a market, obseznee oexpenditure

sharesconstitue the obvious choice for such weightiowever, in the absence of market prices or in the
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absence of prices that constitute signals to market particighatslative valuation of a product by the
consumer may differ from theelative costs of producingt. There are several ways of dealing with this
situation:

I Assumehat, on average, threlativevaluation by the consumer equals th&tive cost incurred
by producersFor government producershe arguments that in a democracy, and via the
electoralprocess, consumers exert some influence over the production decision of governments
so thatthe provision of noAamarket services is socially optimal, at least over longer periods. In
this casethe equality betweemelative costs andrelative utility or willingness to payholds
approximately and all that one needs to do is look for the empirical measurement of one of the
elements. Nearly always, costs will be easier to come by and so constitute the first choice from a
practical perspective.

1 Imputesome vale for therelative valuation by the consuméo generateaggregation weights.
The imputation of fccertais medeal orcedational semites onpliss o
embracing a fully developed consumer or welfare perspective in the estimation ofiutine syof
health and education services. Thiay ke controversiafrom a national accounts perspectif/e
it implies that the total value of health or education services is different from the total expenditure
for these services, ortifie construction ofveightsentails delicate questions such as the necessity
to put a monetary value on human fife

45, Which approach is preferable? On purely conceptual grounds, there is no easy answer. On the one
hand, it can beargued that for purposes of constructing a volume index ofrmamket output, it is
preferable to stick with the supply side and use weights that are based on costs rather than on consumer
valuation. On the other hand, there is also a consumption conigongovernment output (incidentally,
6government outputdé and o6égovernment consumptiono
looking for weights that reflect consumer valuation.

46. In the absence ofr®ng conceptual reasons to come down on one or the other side of valuation, it may
be best to adopt a pragmatic approach and use cost weights and assume that equality of cost and utility
shares holds at least approximately. Cost shares have the sidgrafite@mtage of greater measurability

than utility-based weights. In addition, using the cost shares as an imputation for the revenue shares of non
market output implies that the equality of total costs and total revenues at current prices is kept during
ewvery accounting period. This is in line with a principle of national accounts for the measurement of non
market output that stipulates that the value of-mamket production equals the value of its inputs. If a
different valuation of outputs were used, th&al value of normarket production would not in general

equal total costs. While this may not be a problem as suctparticular when nomarket production is

viewed from a pure welfare perspectivé poses a practical issue of dealing with an aoldit item in the

nati onal accounts (O6soci al -marketfptodustion).or O6soci al I

47. Another argument rests on the fact that if statisticians attempt to attashdldluser values to atfges

in product characteristics for health and education services, this may introduce a bias with regard to the
treatment of other products in the accounts. For example, the reduction in mortality and the associated gain
in lifetime income that arise fromme introduction of airbags in caasenot normally taken into account in

the process of qualitgtdjusting car pces.

15 Using value weights for a price or quantity index does not necessarily imply putting a meaéiargn a year

of life. This may be required for cesffectiveness studies (see Triplett 1999). However, basing weights on
consumer valuation implies at a minimum, that indicators of outcome, for example QALYs in the case of health
care, are compared ass health service products.

24



STD/CSTAT/WPNA(2007)3

I Conclusion6: when there are nor inadequatenarket prices, there is no guarantee tbédtive
consumer valuation aneklative costs br producers of a product coincide. Value weights and
cost weights will therefore yield different results. However, in the absence of strong conceptual
reasons against cost weights and in the presence of many practical reasons in favour, cost weights
emerg as the best way towards implementation.

1.2.5 Times series and crossection analysis

48. The exposition has so far centred on measuring the volume output of education and health in a time
series setting: this measurestput growth between two time periods while holding the unit covered
constant. In other words, it measures output growth in one country or part of a couartryme The
principles set out earlier in this chapter can also be used to do the reversetbétligs to measure output

over countries while holding time constant, thatdagyoutaic r-ossnt r yo compari sons.
we can measure the volume output of several countries at one point in time. The aim should be that two
countries prodcing the same number of identical items of a given quality would be measured as having
the equivalent volume of output. The similarity with the method used for time series should be quite
obvious: a time series comparison within a same country can easiigem as comparing two countries:

the old one and the new one. In other words, the method used to compare the UK in 1995 and the UK in
2005 should beonsistent withthe method used to compare the UK in 2005 with Turkey in 2005.

49, This similarity will be heavily used in this handbook: the quantity and quality indicators that are
recommended for use in a time series analysis will be, at least conceptually, the same as the quantity and
guality indicators to be usead crosscountry comparisons, and vieersa. For example, if is propose

to follow the number of treatments byagnosisRelatedGroups (DR@), adjusted for quality, to measure

the growth of the volume of hospital serviaager time (i.e. for a givencountry),it is alsopropose to

compare the volume of output of hospital servioéstwo countriesduring the same year using an
aggregate based on a comparison of numbers of identical treatments by DRG in each countrgrs¥&ice

if we propose to usan indicator of number of pupilgetherwith a quality indicator based on an
international assessment of scores (PISA) for comparing the education output in two different countries,
we will also recommendsingan indicator of number of pupils associateith a quality indicator based

on scores in exams in order to measure the output of education in time within a single country. However,
practice is more complicated than theory. For example, while RiSéts can be considered for use as a
qualityindicat or f or comparing t he qu atheynmay bedefs adaptadthanr i e s (
national examinationto measure the change of the quabtyer time within a single country. It may
therefore happen that, in practice, the recommendatiorer diftween the timeeries analysis and the
crosscountry comparison. This is whilie time and spatial dimensions ardlifierent sections in each of
Chapters 2 and 3.

50. National accounts generally calculate votutimeseries by deflating current price aggregates by
adequatetemporal price indices Similarly national accounts use appropriateatial price indices
(APurchasing®Power drRdd iatt iee sc Ytypicalynin different cureenciesing r e g a t
order to compare the volume of output (or consumption) between countries. This handbook generally
discusses quantity and quality indicators for health and education: number of treatments, QALYs, number
of pupils, scores at exams. This nmappear to beguite different from PPPs which, as explained, are price
deflators, thus weighted price ratios. However, this difference is only presentational, because, as explained
in the box of section 1.9, volume and price indices are reverseditiee same coinlndeed, comparing

directly the number of treatments between two countries for a given DRG is exactly the same as deflating
the cost associataslith this DRG in the two countries by a PPP equal to the ratio of the unit cost of the
given DRG treatment in el country. Thus the objective of tHitandbook can equivalently be seen as

6 See OECD (2006) for a description and interpretation of purchasing power parities.
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constructing a set of PPPs for health and educétiamtcorrespondo an output based concept of volume
Indeed, today, the PPPs that are used for the deflation of health arati@dunon market services are
inputbased PPPs. They considtinput cost ratiosgssentially labour cost ratiost ong the coss$ of one
hour of a doctor, nurse or teachein each countryare comparedThe new PPPs that this handbook
proposes aranit cost ratios fooutpus: they are the ratio of the unit cost of a given DRG treatment or of a
given year of education, where the quality of the treatment or of the year of education is controlled for.

1.2.6 Ensuring consistency between market and norarket measres

51. Having dealt with some of the conceptual issues in the previous section, the following distakesion
a look at measurement issues. More detailmeasurement of health and education services can be found
in the relevant chapters of this Handbook.

52. Much of the discussion irhis Handbook isaboutthe measurement ofon market service®ut this
should nothide the principle thatthe measure of the volume of educatand health consumed by pupils
and patients should not be affecetdall by the status, whether market or non market, of the provider of
the service. In other words, the measured volunmofmarket serviceshould be the same as the one for
measurerant of the volume ofmarket servicesand viceversa, as long as the services are the same. This
has not been the practice in the past: there has been a tendencyetsapartte indices for market and
nonmarket productionOne objectiveof this Handbok is to encourage the compilation obnsistent
measures of health and education output, whether these services are providedigr by non-market
producers

53. To achieve such convergence, an obvious firstagmgir would be to simply apply the deflation method

used for the market sector to the non market sector. Indeed, the existence of expenditure by households
implies that there should be a Consumer Price Index calculated for these flows, and thus it seems the
already exists an experience in calculating a volume/price split and the question arises whether this
experience cannot be directly applied to the non market sector.

54. The response is yes, at least in genergndf in practice things are more complicated. In general
terms, the volumes aharketservices are most commonly measured by deflating sales by an appropriate
price index. The price index is calculated by weighting together price ratios, the amounsrsgach

servicei a function of its quantity providing the relative weights to aggregate the detailed price ratios.

This method is deemed to function because we can observe prices and these prices are supposed to be
representative of consumer preferesic

Box 4. Price index or volume index?

Before going further, it is important to understand that in principle, deflating sales to consumers by a consumer pige index
equivalent to calculating directly a volume index weighting together quantity indices which represent the volume off each
homogeneous service; the amount spent on each ser@ifinction of its price providing the relative weights to aggregate these
quantity indices. Index number issues aside ak@s thus little difference in concept whether one constructs a price index ahd then
deflates sales or whether one constructs a volume index directly. However, statisticians generally think that, in lpgactice, t
sampling for a price index is easier to artdke than for a volume index, because prices are supposed to follow more|similar
trends than volumes. Even if this result is difficult to confirm scientifically, in practice, we see more volume inditsnial|n
accounts obtained through deflation byrice index than calculated directly.

In conclusion, this Handbook treats direct and indirect measurement of volumes symmetrically, to enhance consistency of
treatment in the measurement of market andmarket services.

55. However,the extension fronthe market sector to the non market serstanore complicatedOne first
problem is that, inthe nema r k e t sector, we do not observe fimar k
a nonmarket context (i.e. ira highly regulated context) and it is unclear how well unit costs reflect
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consumer preferencesee section 1.5for a discussion) However, it is important to note that the
classificationofpr oducer s as Omar ket pr oduc enecessarily meabthab n ma
in one case they are facing pure market prices and in the other case there are no price signals whatsoever:
prices may be regul ated (and thus not entirely f
accounts. This myatypically be the case for health services.

56. A second problem occurs because, in fact, the services provided by the market sector can be quite
different from the one provided by the non market sector. Indeeshnire countries, the market sector in

some domains such as hospital services or education is rather marginal and the type of service procured by
this sector may be significantly different from tkerviceprocured by the nemarket sector. In other

words, he method to derive the volume of hospital services (or education) for the market sector may be not
directly applicable to the non market sector simply because the types of services differ considerably. For
example, the hospital market sector mayrznly dealing withsmall or standardnterventions, for which

it is easier to calculate a volunmaeasure while the public hospital servicedso covermuch more
complicated interventions, for which volursalculations are also are difficult. Thus, the markesector

may not be representative for the entire sector.

57. The third reason is thadyen formarket operatorsthe principles for measuringrices and volumes of
health and education services aat very well well-establishedThe existence of a CPI or PPI fimarket
education or health servicdses not automaticalliynply thatthis CPI or PPI is perfect price indexAs
explained earlier, there is as much difficulty in taking accafirfuality changein a priceindex asin a
volume index. Price statisticiahave long recognisdtiesedifficulties.

58. The United States are a case in poftlarge part ofexpenditures on health in the USdsectly

attributed to busehall expenditurgsee Boxa nd pr ovi ded by Aseexpanditdrearpr oduc
therefore covered in the CPI. @kolume of healthservicesin the national accounts is then obtained by
applhying therelevant CPI deflator to health expenditud®wever, he extensive literature dhe difficulty

of quality adjustment for health services in the US §Hows thathe basicproblemswith price indicesare

the sameas with volume indicem other countries.

1 Conclusion7: the basic measurement methods usedh®market and for the nanarket sector
should be consistent. Consistency concerns in particular the aggregation method, where the same
type of weights should be used to combine quantities or prices of services into volume or price
indices. The main issuis to ensure that the individual quantity changes measured in a volume
index correspond to therice from which price indices are built up, whether in the market or the
non market sector.
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CHAPTER 2. EDUCATION SERVICES?Y

2.1. Terminology and concepts in education services
2.1.1 Defining education services
59A usef ul starting point for the definition of
UNESCO?, consistentith the International Standard Classification of Education (ISGEI) namely as
florganised and sustained communication designed to bring about learningw h e r e :
1 ACommunicatod i nvol ves the transfer of informati on
Y AOrganised communi cation is that which is planned
aims or curricula. It should involve an educational agency that organises the learning situation

and/or teachers who are employed to consciously organise the communication

T nNSustained communi cation is that which has the el
the learning experience;

1 ALearningd i s taken as any <change i n behaviour,
attitudes, skills, or capabilities which che retained and cannot be ascribed to physical growth
or to the development of inherited behaviour patterns.

60. This definition led to a internationalclassification oflevels ofeducationthat is alsoconsistent wth
the scope of national accounts.

Table 3: International Standard Classification of Educationi 1997, at one digit

Level O Preprimary education

Level 1 Primary education or first stage of basic education
Level 2 Lower secondargr second stage of basic education
Level 3 (Upper) secondary education

Level 4 Postsecondary notertiary education

Level 5 First stage of tertiary education

Level 6 Second stage of tertiary education

Note: ISCEDdefinesalso2 5 ff i el de® of educati on

" The source for nearly the entirety of this chapter is a paper by Alain Gallais (INSEE). The full and revised text

of his contribution isavailable from
http://www.oecd.org/document/47/0,3343,en_2825 495684 37733615 1 1 1 1,00.html.

18 UNESCO General Conferenc2g9" session, November 1997.
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2.1.2 Education activities and products

61. The above definition of education services is essentially a product definition. For output measurement
in the national accounts, interest focuses on the economic units witaseypactivity is the provision of
education servicesThe relevant classification in the national accounts is 18|Ca classification of
activities and CP&, a classification oproducts.CPC andSCED are consistent in their definition of the
educatiorservices.

62. Table4 shows how the classes of activities as defined in ISIC match up with the levels of education as
defined in ISCEDSeveral points are worth noting:

I The threeway break down ofeducational activitiesn (1) formal education, (2) informal
education (3) support activities characterises the main structure of any comprehensive approach
of education. Formal education is the focus of the present handbook, andctimsigent with
the fAeducation datao structured and coll ected

1 Informal educationi.e., sport or recreatioeducation, cultural education and other education are
in principal part of educationactivity. However, they are not specificallireated in this
Handbook, although the basic principles for measuring formal education should apply.

9 Educational support activitiewere not part oeducationin earlier activity classifications. The
specific contents of ISIC Rev. 4 on this activity remtd be defined but it is clear that it should
relate to activities that are closely related to core educational activities susth@d bus
transportation Overall, the size of these activities is likely to be small in comparison and no
specific guidane on their pricezolume split is provided here.

9 The comparison between ISIC and ISCED should not stop here. A major distinction is that in an
activity classification, a unit is allocated to the ISIC class that characterises its primary activity. It
is frequent that units have secondary activities as well. An important secondary activity for
education is, for example the provision of research servigegput measures of the education
sector as an activity should reflect the primary as well as secondatgraacy activities, i.e., the
whole set of products that is produced in the indudthys Handbook does not provide specific
guidance for the measurement of secondary activities.

9 For completeness, other relevant classifications should be mentioned.Qtatsification of the
Functions of Governmefit (COFOG), and in the Classification of the Purposes of-Riarit
Institutions serving Households (COPNI), the concept of education is broader than education
activities and products in national accounts wiéisearch and administration regulating the
activities of education included in 6educatio

¥ International Standard Industrial Classification of All Economic Activities, see chapter 1nskdtib. and

annex 2 for a detailed extract of ISIC rev 4 on education.

20 Central Product Classification, see more informatiomip//unstats.un.org/unsd/cr/family2.asp?Cl=16

2L Classifiation of the Functions of Government, see chapter 1, annex 1 and more information on

http://unstats.un.org/unsd/cr/family2.asp?Cl=4
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Table 4: Scope and classification of education according to upcoming ISIC and ISCE®Y

ISIC rev 4 classes ISCED-97 lewels of education

8510 Preprimary and primary education Levels 0 and 1

8521 General secondary education Levels 2 and 3 oriented general

8522 Technical and vocational secondary educati Levels 2 and 3 oriented vocational and techni
8530 Higher edgation Levels 4, 5 and 6

8541 Sports and recreation education
8542 Cultural education
8549 Other education n.e.c.

Not classified in ISCEB7 levels of education

g55o Educational support activities Not explicitly mentioned in ISCER7 levels of
education

63. This handbook foc#s on formal educatiomorresponding to the ISIC activities 8510 to 85@&bich
arealsothe levels of educatioshown inISCED-97.

2.1.3 Inputs, processes, output and outcomes in education

64. The differentiation between inputs, activities/processes, output, direct and indirect outcomes is
important in order to daleatethe substance of outpahd shown irFigure2 below. In the pastpational
accounts reid on deflated inputs: deflated wages of teachers plus deflated intermediate consumption plus
deflated fixed capital consumption (depreciation of buildings for schools and universities). Because of the
importanceof wages in this sumand because deflated wages are directly correlated with the number of
teachersthis could be dubbed as a method whereby the volume outpudppasximated bynumber of
teachers. The method proposed in the present handbook voluntarsies away from this approach with

the objective oflefining a volume measure of output, adjusted for quality changes

Box 5. Is a volume measure based on processes better than a volume measure based on inputs?

Few peple would disagree that a weléveloped, qualibadjusted output measure of education is preferable over a vplume
measure of education services that relies on deflated costs or on the volume of inputs. An important question is, hetlieyer, wh

a volumemeasure of output without explicit quality adjustment, i.e., one that relies on processes, is necessarily an ir?]‘i)rovement
over an inpubased measure. Education provides some interesting examples here, although a similar reasoning could bg applied to
the masurement of health services. The followsx@mples have been drawn from a document by Statistics Denm@ag. (20

Let us assumthatthere is a change in the composition of output between the different strata of education services where the latter
have ben defined to reflect the levels of education. If there is a change in the composition of students within a particolgr stratu

for example, there is a larger share of university students in the field of arts and a smaller share in the field cd sicrerieg,
volume measure of the number of university students will not change whereas a volume measure based on a detailed input method
will reflect this change if costs differ.

Another example concerns changes in the input composition, for example andrnoeressrmediate consumption combined with
an unchanged number and distribution of students. This would be the case if more and better educational materials|were being
used. No increase in output would be reflected in the prdmessd volume indicator ban input method would record pn
increase. Statistics Denmark concludes that this constitutes another example for a case where an input method see#gfs to be mor
appropriate than the volume indicator method.

There is no final answer to this issue but thevabexamples alert to the importance of incorporating quality adjustmepts as
quickly as possible, lest there be a biased measure of output. However, the above examples also demonstrate the infygprtance of
right level of stratification. For example, ifrteary education is further broken down by fields of study rather than lumping
students of all fields into one stratum, an important step towards quality adjustment is already undertaken and thiécedmoye cri

of the output measure would no more apply.
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65. Thefirst step towards measuring education output is to look at proc&ssestat(2001)defines the
processmeasure for education services as the number of-papils,and this Handbook basically follows

this definition although it is argued below that in conjunction with quality adjustment, the number of pupils
may be a more suitable measure of process. Indicators of processes hadiffeoentiated by the level of
educationand possilyl other characterics with a view to obtaining a first hold on compositional and
guality change in educatio@ther characteristics could for example tthe need for teaching of special
education students.

66. Differentiation of teaking activities constitutesnameplicit control for quality This may, howevernot

be sufficient and the final output measuray require aexplicit quality adjustmenfThe method proposed

in this Handbook is to use information on direct outcomes iffioitme of knowledge and skills as estimated

by exam score carryouthi s qual ity adjustment (see 3jdow e x amg
this can be done is described in greater detail below. Suffice it to say hevedhadjor challenge lies in

separating those effects that are attributable to the education system from those quality changes that are due
to other factors, unrelated to the provision of education servAcegher difficulty lies in translating units

of scores into units of output.

67. Alternative approaches towards measuring the output of the education system have relied on
information from indirect outcomes, notably by using data on the extra return to an additional year of
education that the keur market generat€3orgenson and Fraumeni 1992his human capital approach

has not beeexplored in great detaih this HandbookHowever it provides a complementary option of
deriving qualityadjusted measuresf educational output in the absenck data on exam scores, for
example for possecondary or tertiary levels of educatiofet another approach towards quantifying
guality differences in educational services is the housing value approach that relies on the information
about house price ddfences for houses near borders of school districts with differential performance
ratings (Black 1998).
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Figure 2: Inputs, outputs and outcomes irthe provision of educationservices

Irfrmakon ol
poaes & a koo Br

| Inputs | | Qutputs qually atkr kel O utco mes |
Pmc’ﬁ?f "‘t“IF'”t Process with explicit Direct Indirect
E?lj]!ﬁgh?nueﬂntw quality adjustment outcome outcome
Knowledge
and =killz az
measured by Future real
N um ber of . . SCOES £arnings,
No of teachers, pupil='pupil hours l_ll_Jngty.r-al:Ijusted _ growih rate
capttal, | bylevel of T"""f’mfm e - of GDP,
intemediate education, and | Ton =T OTSKILS &N el -
) knowdedge by lewel of
inputs by other relevant : rounded
L education L
charactensfice Knowledge citizens
statuz of etc.
population
F F
E nvironm ental Inhereted =kills, =oco-economic
factors » ba ckground, tc.
Scope MNaticnal accountz Welfare, policy anal y=izs

2.2. Measuring the volume of education services ovéime
2.2.1 Education servicesind quality adjustment with exam scores

68. The basic process or activity variable for educasierviceshas been identified as the number of pupils
or the number of pupil hours, differerted by level of education and possibly by other relevant
characteristics such as by the extent of-aedncational services provided (boarding schools and daytime
schools etc.)For reasons explained shortly, this Handbook prefers the number of pupithevermber

of pupil hours at least in conjunction with an explicit quality adjustment on the basis of exam.scores
While not always straightforward, the measurement of pupils or pupil hours smamanageable
statistical task

69. By far the trickier issue is an explicit quality adjustment to capture any changes in the educational
services delivered per pupil. The method of quality adjustment to be applied is governed by conceptual and
practical considerations andlidepend on the level of education considered. For example, there is little
point in recommending the use of exam scores for the quality adjustmentpfirpaey education. For

tertiary education, several possibilities exist, including the use of sandethe use of future real earnings.

For secondary educationn amportant quality component of the output is the expected transfer of
knowledge and skills deliveremwardsa pupil, and data on exam scores may provide a conceptually
correct and empirichl feasible option for explicit quality adjustmerithis aspect will be explored more
closely here.
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70. If one takes as a starting point that the transfer of knowledge and skills is an important aspect of
educationakervicespne way to captureuglity is to assess whether more or less knowledge is transferred

on average per pupiDther quality components exiiut to keep things tractable, an assumption has to be
made that fora givenlevel of education, the singl@ost important quality criterion is the transfer of
knowledge because this permits us to express educational output in a single, measurable dimension. But
other quality characteristics should not be forgotten, among them the breadth of knowledge transfer:
typically, education policy targets not only average skills, but also evenly distributed skills and this is an
example for a quality dimension that gktst when focussing on average scores.

71. In case the outecpe can be assessed by a score, the quaaljtistmenof the outpuimeasureshould be
proportionalto the change in the scorbrought about by teachinghere are two issues here: how to
establish a factor of proportionality between the change in scodeth@rchange in outpiita 10% rise in

scores does not automatically translate into a 10% rise in the quality of output. The second issue relates to
the fact thathanges in scores have to be limited to the contribution of the education service i.eredneasu
without theinfluenceof environmental factors.

72. Contributionof the education unit meahat only that part that is attributable to the education unit in
the averagechange in the education outcomeagiupil should bemeasured for quality adjustme@ther
contributions should be excluded, in particular contributions by:

1 Thepupil him/herself(inherited skills or special efforts, motivation);
9 Thefamily (socioceconomic background, intellectual stimulationdarents etc;)

9 Another education uniextra school remedial courses, private tutorinthéfocusis on a unit
and not on the whole education systentc).

73These other <contri but bwedge and skills elxpbain painy iwhysdifereinte v e |
pupils obtain different outcomes by receiving the same teaching (hence, the same output).

74. Expected contributignwhich can be more intuitively replaced ayeragecontribution, means that the

out put and the actual final consumption are not
ability to derive a utility from the service provided, but they are influenced by the general distribution of
these charaetistics (basically the average). This is in line with the recommendations of the SNA 1993, not

to confuse the notion of volume with the actual benefit or utility to be individwlhwved from its
consumption. Expected contribution implies tha¢ tranfer of knowledgecan be unsuccessful for an
individual pupil,and thatthe output is reputed identical for all pupils of a same class receiving the same
teachingTher ef ore t he measurement of the outputi has t
which amountstoaiaver ageo in case of | arge number s. For
expected transfers equal the total actual transfers.

75. If the activity/process componenhymber of enrollecbupils is combined withthe main quality
component defined above, we can consider the followeigtionships by level of educatiorand
curriculum.gS ¢ o r e(f) Stangsifor the average charigeexam scoresluring year tdue to teaching
activities

(1) Volume of elucationserviceqt) = Number of pipils(t)* ( pScor{®/ Pupi |

= Number of pupils(t)( Expected transfer of knowledgepil (t))
= Total transfer of knowledgg).

76. In (1), the change in average scores per pupil is equated with the expected transfer of knowledge per
pupil. This constitutes a reasonable but important assumption because an issue of scaling arises, in the
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sense that the percegtachange of scores translates iat@percentage change of education services
delivered. One necessary precaution is to standardise scales, as explained further below. However, the
basic assumption about proportionality between scores andtiséer of kowledge remains.

77. In conjunction with explicit quality adjustment,i$ preferableto formulateexpressior(1) in terms of

the number of pupils rather than the numberpapi-hours. Using pupithours could imply double

counting. Imagine a pupil with an attendance of 90% instead of 100%. As he has received 10% less
teaching, it is probable that he will obtdess, say 90%9 f t he change i n score re
schoolmates during this year. If we cumulate the quantity effect (pupil hours) and the quality indicator
(change in scores) as in the above formula, we will obtain 81% instead of 10@%%ivikis assiduous
schoolmates, buhisis incorrect, for the negatvfactors have been counted twice, andaittealtransfer

of knowledgeshould be taken &0%.

78. The presentormula is consistent with Eustat (2001)

1 If no indicator of change in scores is available, and noeinisdbuilt for this part, this formula
reduces tahe number of pupils, which is the second lpgintityindicator recommended by the
European handbook;

9 If no indicator of change in scores is available,ibig reasonable to assume tkia¢ process of
transfer of knowledge is proportional to pupdurs, we can take into account this proportionality
and in this case the formula provides the number of {uqits, which is thdirst bestquantity
indicator recommended by the European handbook

Change inscores versus absolute levels

79. Outputis a flow concept and thguality adjustment factdras to capturéhechangein academic scores
between the beginning and the end of the school year, everything else hehdrepractice there are

hardly anyacademic scoring systems that give such results, as exams are not comparable between different
ages.Some casesxist however,whereexams take place at different ages and seem to be comparable
between agesThis information can be used to establish a link between scores and years of edlibation.
Analysis of National Assessment of Educational Progrid#€pP) in the United States has been used for

this purpose

fMAnal ysi BAEB fath[test]scores suggests thataadard deviation of test scores is the
equivalent of 3.3 years of schooling (the standard deviation of math NAEP scoresyf&arl7

olds is about 31 points; this was approximated by observing the percentile distribution of scores
in 1996 and assuming amaal distribution. The average math NAEP score improved from 231

at age 9 to 307 at age 17. Dividing the difference between these two scores by 8 yields an annual
NAEP gain of 9.5 points, which is about 1/3.3 the csmssional standard deviation of

3 1 {Christian 2006).

80. Thus a relation can bestablishedetweenadditionalscores ad additional years of schoolinghis

can be illustrated by the following examp&ipposethere aredwo schools A and B,with 100 pupils per
grade betweetthe ageof 9 and 17 In schoolA, students achievaverage scoresf 231 for 9-year old
pupilsi the entryi and an average score 37 for 17 year olds at the end. In school By®&ar students
score the samaverageas in schoolA, i.e., 231 points. Thus, at school entry, both student populations
show the same characteristics. However, in the final scores, 4@at 6ld students in school B obtain an
average result 0838 points which corresponds to 307 in school A plus onend#ad deviationi.e.,
307+31=338 points.
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81. Thetransfers of knowledge and skills and contributions to the change of the outcome for each pupil are
valued 76in school A (307231=76)and338231=107 in school Bfor 8 yearsof schooling 0r9.5 points

per year in school A and 13.37 points in school'Be conclusion would be that schoohBs transferred
13.37/9.541% more knowledgeéhan school A

Exclusion of family and individual background

82. Education outcome igssentially due to threeontributions: (1) inherited skills, (2) knowledge and
skills attributable to the family background, and (3) knowledge and skills transferred by the education
units. When theobjective is to masure the output of the education servioe$; the third contribution is
relevant and has to be separated from other influences

83. The environmental factors of consumers, also called-dmmretionary inputs, suld thus be
neutralized in an estimate of output. In education, it means that the family background and even the
inherited skills have to be subtracted from the education outcome to provide an estimate of the output.
Similar ideas have, for example, begut in place in international student assessments like PISA that
features an fAEconomic, Soci al , and Cul tural St at
are corrected to values that would have been observed, had every country the sameUEBGSas the

OECD on average. Other examples how environmental variables can be controlled for can be found in
nati onal comparisons of education units: compari s
the economic and social charactedstof the pupils, but the correction for environmental factors is often
forgotten when timeseries of exam scores are used for quality adjustment! The economic, social and
cultural structure moves slowly, too much to be observed with reliability eachbygdhis change has a

strong influence over 10 or 20 years, and an important purpose of national accounts is also to provide long
and consistent time series.

Management of the tirdag between outcomes and outputs

84. A major problemwith the use of scores as a tool for quality adjustnierthe fact that national or
international examinations occur at some point in time, for one or few grades, on samples rather than, as
needed, every year for all pupils. A model niwy necessary to link the global output of one year to the
outcomes measured lateryears.This will be discussed also the context of crossountry comparisons

of score results

85. One of the advantages of thenman capital approach towards measuring education output is that it
provides a natural tool to deal with the time lag between outcomes and outputs: as explained further

Noneducati onal goods and services included in fAedu

86. All the reasoning on education outpd far related téi c or € e d u c at Thersmaae other,er vi c
non-educational goods and serviggeduced by education units, for exampétering, boarding services,

and transportservices These serviceshould be deflated or directly estimated in volupegarate from
education services ammbnsistent witlthe kind of product providedsee alsdEurostat2001). Aggregation

with core educational services should be based on the eagtta

Translating changes in scores into quality adjustments

87. In formal education, academic scores can usually be defined and harmonized at a fine level of
education fields and grades. Common conventions earséd to weight these elementary scores to obtain

a multidisciplinary score for a grade. A same education field can also be measured and compared over
different grades. But in practice, a common academic score rarely exists for all education fieldslesd gr
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88. Also, academic scorebBave an element of subjectivity as evéeacher has a different subjective
method of scoringOrdinal rankings of pupilsor the use ofminimal thresholds cahelp making scores
morefi b j e c t i makes it diffleult to quantify differences between pupils.

89. The first step usually consists in normalising the Standard Deviation of s@ross countries or over

time. It seems that many nationahd international assessments are stansrdivith two alternative
conventions: either 1 Standard Deviat{@&@D) = 10% of the averagdJS NAEP test inmathematis), or 1

SD = 20% of the average (PISA, PIRLS and TIMSS, all international tests). If wessugipat the

di stribution of scores "certile ef pupis peafornfs the averdgh 8D, f r a me
while the 84' centile of pupils scores the averag# SD. It meanshatin thecase of 1 SD = 20%, that the

second category mupposedo know (1 + 0.2) / (£ 0.2) = 1.5 timesasmuchasthe first category, or ithe

case of 1 SD = 10%, that the secaadegoryis (1+0.1) /(11 0.1) = 1.22timesmoreskilled than the first

one. International or temporal comparisons will therefore commaimd) the same norm. Scores realised

under goarticularSD can be approximated in another SD by simple mathematical transformation.

90. There is some evidence that the normalisation of the observed distributiotsnon@an mean and to a
SD of 10% or 20% of the mean may be a reasonable chioiche economic literature, returns to
education have been usedliltk examscoresand future real earning&rueger (2003Yeviewed three
studies:

i Mriane, Wilet and Levy(1995) estimate that male high school seniors who scored one
standard deviation (SD) higher on the basic math achievement test in 1980 earned 7,7 percent
higher earnings six years later, based on data from the High School and Beyond survey. The
comparable figre for females was 1®percent.

Currie and Thoma$1999) use the British National Child Development Study to examine the
relationship between math and reading test scores at age 7 and earnings at age 33. They find that
students who score in the upper dila of the reading exam earn 20 percent more than students
who score in the lower quartile of the exam, while students in the top quartile of the math exam
earn another 19 percent one. Assuming normality, the average student in the top quartile scores
about 2,5 standard deviations higher than the average student in the bottom quartile, so their
results imply than one SD increase in reading test performance is associated with 8,0 percent
higher earnings, while a one standard deviation increase in thetesails associated with 7,6
percent higher earnings

Neal and Johnsofi1996) use the National Longitudinal Survey of Youth to estimate the effect of
studentsd scores on the Armed For cg¢adj@Bteda | i f i
for age whenHhe test was taken) on their earnings at agé®6rhey find that a one SD increase

in scores is associated with about 20 percent

91. The above studies would suggest that oBeirs scores corresponds &bout 86 or about20% in
earning differences, depending on the stutlyelative earnings reflect relative skills and knowledge, this
provides some support foine normalisition procedure othe distribution of exam scoresenton above
which setsstandard deviatioto 10% or 20 % of the me&f depending on whether one looks at NAEP or
at one of the international student survey resuditere is a large margin between 10 and 20 % and no
objective way of choosing one over the oflmit these twaoneasures provide a benchmavie conclude

22 Suppose there are two testsand Y andscores are noted1 and Y1in period 1 and X0 and YO in period 0

Then changes in scores are (XX0)and (Y1i YO) . A transformation from one SD
can be mathemati cal |l y ¢ GongantlThidtrarsfermatidn leaves(the B/ SD) * X
X0)/(YLTY0) unchangé&HO0)(/i(.1lY0)=(XXioXD)/(Y1i YO)).
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provisionally that academic scales for direct outcomes are necessarily subjectitberbuis some
foundation forstandardiing to an SD that is 200% of the average score.

2.2.2 Education servicesrd quality adjustment with real future earnings

92. An alternative approach towards capturing quality change in the provision of education services has
been pioneered by Jorgenson and Fraumeni (1992), drawing conthibutions to the literature on human
capital by Becker (1964) or Mincer (1974). Jorgenson and Fraumeni (1992) describe their approach as
follows:

i éeconomists have found it useful to characteti|ebenefits of education were characterised

by means ofthe notion of investment in human capitdlhis idea captures the fact that
investment in human beings, like investment in tangible forms of capital such as buildings and
industrial equipment, generates a stream of future benefits. Education is regarded a
investment in human capital, because benefits accrue to an educated individual over a lifetime of
activitieso

93. When education is treated as an act of investment in human capital, traditional capital d@nebey c
applied which suggests that the value of a capital good equals the discounted stream of future benefits
associated with this capital good. In the case of education, the value of investment in one additional year of
education is evaluated by discoungfithe stream of increments in lifetime income that is associated with

the additional year of education. Because increments are not constant across years of schooling, this
calculation has to be carried out separately for each level of education. Alket arad normarket labour

income haveo be considered.

94. Given the incremental value of an additional year of education, the total value of investment in
education is measured by multiplying this incremental valaéhe number of pupils enrolled at a given

level of educationThe human capital approach then computes a volume index of educational services by
weighting the rates of change of pupil numbers by the share that each group of pupils occupies in the total
value of investment in education. In the simplest case of a Laspeyres volume index, one can also say that
the volume of education is measured as the conptar® value of educational investmelutore precisely,

if Pe(t) stands for the discounted valuetiog stream of extra earnings due to a year of schooling, the value

of educational services for a particular level of education at current prices and its epristant
counterpart are given by:

(2) Value of @lucation servicef) at curent prices Number of pupils (t)*E(t)

Number of pupils (t)*B(t-1)

(3) Volume of education services (t) constant prices-af (

95. How does the human capital approach relate to the gdrarawork outlined at the beginning of this
chapter and more particularly, to the volume index on the basis of gadjitptment with score results?
Compaing expressior{2) with expressiorfl) aboveshows that in the human capital approach the quantity
element for a given level of education is the number of pupils. Quality of educational services is captured
but only i ndir ectR()changecomer moeelthart®itinaeegperiogthus nodifgng the
weights in a volume index of education. In the first approach the quantity element directly includes the
quality adjustmentThe human capital approach implies quality adjustment that relies on the contribution
of educatio to indirect outcomes, whereas adjustment on the basis of exam scores relies on the
contribution of education to direct outcomes.

96. There are three major advantages to the human capital approach:
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1 The use of moetary values does away with the problem of scaling when units of exam scores
have to be translated into units of educational services;

I At least for the case of market labour income, market prices provide a relatively objective basis
for the weights that ¢er the volume index of education;

1 The forwardlooking computation and the use ekpectedlifetime income provide direct
guidance how taleal with the issue ofags between educational services and their effacts
outcome

97. There are, however, also a number of drawbacks to the human capital approach:

I There may be a selection bias in the sense that individuals with-aterage ability or socio
economic background are the ones who both go through additional ¢é\edsication and are
also successful on the labour market. The implication being that relative earnings reflect the
i ndi vidual sd& per s on arathercthap a canttibutionafnrord theb emlucétignr o u n
system. With sufficiently detailed data, foraemple from censuses, it may, however, be possible
to control at least for some soeconomic effects in relative earnings.

1 The link between education services and productivity on the labour market may be tenuous for
other reasons as well: the structureeairnings may reflect trends in labour market that are
independent of qualifications of individuals and human capital investments do not in general
cease with the termination of schooling, because theretisegob and vocational training. The
point wasal so <cl early recognised by Jorgenson ar
investment in education is only one of many forms of investment in human capital. Important
investments are made by families in the rearing of their children and by employers rarcswo
inonthej ob trainingo.

9 Despite the fact that relative earnings on the labour market constitute an objective measure, the
approach requires a number of assumptions, notably about the overall rise in expected real
income, and about the rate of retdion discounted flows of income. If nemarket income is to
be included in lifetime income, this raises a series of measurement challenges.

1 The human capital approach provides independent estimates of the value of education services.
This poses a problefior national accounts conventions where the valuemarket production
is conventionally measured as the sum of costs. If the value ahadtet education services is
different from its costs, any treatment inside the national accounts would have toitiehle
surplus or deficit item so measured. One should note, however, that the main attraction of the
human capital approach lies in its capacity to provialee weightdor the quantity indexes of
student numbers. In principle, these value weightsbeansed without necessarily changing the
total value of output at current prices, as determined by the sum of costs. A more fundamental
consideration is to which extent value weights should feature in the national accounts in the first
place, and this is® has been discussed in Secfich4

98. The human capital approach has repeatedly been applied in practice, and a recent example is a study by
the Scottish Executive, deflmed inSection2.4.
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2.2.3 Stratification and weights
Primary and secondary education

99. It was suggested earlier thiae different kinds of formal education services, accordirigteynational
classifications, were basically the ISCEBD levels of education. This justifies a consistent stratification for
the calculation of the volume of output, according to the rules of national accounts and E2004tatin
addition, it may neessary to distinguish, within levels of education, distinctly different education services,
for example for disabled studen#s detailed stratification of the various education outpsitessential for
several reasons. First, usarge interested in theontribution of various levelgf educationor even unitso
overall education outpuSeconddifferent levels of education constituead to differentoutcomes and
constitute differenproducts, and it is not appropriate to add unitgifierent produd without taking into
account the relative fApriceso of these units.

100 In the context of education it means that one cannot add a pupil of ISCED 1 to a student of ISCED

6 . The fApriced of fetehtpuwspesedisndiferdintpandstiauld besused to Wweiglt thé
guantities. However, Apr i ceadd hiesr ea sisso cn adudatbn it ®@e om:
services provided bgchools or universities that are financed by government or non prstitutions

There are, howevecosts. As discussed the introductory chaptethe choice of this handbook is to rely

on costs to weight the various Apr odmaketseérvicgsstr at
In this context, the satification used should be tailored to take as much into account the different products

and associate to each of them its unit costs. These unit costs will be used as weights when aggregating
number of pupils or students. By definition, this means thatdest of ISCED 6 will weigh more than a

pupil of ISCED 1,f the former costs more than the latter.

101 Those education services should be grouped together that can be reasonably considered substitutes.
Stratificat o n the choice of O6product groupsod is one,
addition, explicit quality adjustments may be required as discussed above. As different strata are
considered different products, there is no compelling reasgrilre method of explicit quality adjustment

should be the same for all strata. For example, tertiary esghr@ol education will in all probability call

for different quality adjustments than primary or secondary school levels.

102 Table5 indicatesa minimal stratificationreflectingthe three broad areas eflucation services in

line with the ISCED97 levels of educatioriThe table also indicates a more detailed stratifioathat is

better suited to deal with theeterogeneity oéducation services within each level of education. Of course,
the more detailed grouping is also more data demanding. The proposed stratification is in principal
applicable to temporal and to sdttomparisons.

103 The additional sust r at i fi cati on f or nor mal and Aspeci
handi capped pupilso, a$ inprimaiysndsoway geeondary dduchtipns isS | C
justified by the importance of a compulsory ancillary activity in the second case (social services),
involving more costs (non educational staff, special equipments). If disabled pupils are taught in normal
classesthe same idea of extra social servicesviged to thentan be reflected by weightirige number

of disabledpupils by an estimate of their relative unit costs.

Z This explanatory note of the draft | SIC rev 4 divisi
restrictive than the OECD Handbook for Internationallymparative Education Statistics, which gives a
description of fi s p edicatoh pravidian doa mentally,ophysgically, 300 gmotionally or
socially disadvantaged o
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104  The additional suistratification between general and atationalor pretechnicaleducaion on

the one hand,and vocationalor technical programmes on the other hand, within the upper secondary
education and the pesecondary non tertiary level of education is justified by their different purposes:
general knowledge and skills in the ficsise, specific knowledge and skills oriented towards a specific

employment in the third case.

Tertiary education

105 Tertiary education has to be broken down into severalssala. The first consideration with
regads tosubstratificationis theheterogeneity of institutions and curricimatheir provision of education
services The second consideration is that there is an important secondary activity in most tertiary
education units, namely the production of egsh which deserves treatment as a separate product.

106. With regard to the first consideration,i$ a common practice in internatiovabrkt o gr oup Af i
stage: more theor et i c atbdetherwithafsseedc opmrdo g taargree:s & bVAJ r
gual i fi amdtoitreahthisaé @ pyoduct distinctfréni i r st st age: mornally pr act |
speci fic pr dmpideaha firset sategob/,Bhe Balogna process (1999) has defined for European
countries an equivalence of degrees whiidtinguishesa first cycle (endingvitha bachel ga 6s de
second cycle (endingitha mast er 6 s d e g This &slightly difierent frarntthedistandtian)
betweenfirst stage/seconstage in ISED-97. The Eurstat (2001handbook recommends a stratification

that breaksiniversityeducation services down figlds of education

107. There are thus several possibilities for stratifying tertiary educatioicesnfhe proposal here is

to keep a distinction between broad fields of study such as arts, engineering, medicine etc. on the basis that
these constitute distinct products. A crotasssification by level of degree may be desirallore
discussion on thmeasurement of tertiary education services is provided in the next Section.

108 Concerning the second consideration, we note that research is an important secondary activity in
higher education. Quantifying and gitygladjusting research output is a difficult matter that raises some of

the general problems associated with the measurement of R&D activities such as whether unsuccessful
research constitutes output or not. The revised System of National Accounts foedskeest over a
mediumterm horizon, the treatment of R&D activity as the production of an investment good. Work is
underway at the OECD and at Eurostat to develop practical guidance as to hmadore flows and

stocks of knowledge, and this includée tissue of how to calculate volume measures of the investment
good Oresearché. Cons edpesaoatdedl withthisissee. pr esent Handbo
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Table 5: Minimal and preferred stratifications
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Minimum stratification

Preferred stratification

Level O Preprimary education All classes
Level 1 ) . . ; | Normal classes or pupils
Primary education or first stage of basic educatiq ] ] .
Special classes drandicappegupils
) Normal classesr pupils
Level 2 Lower secondary or second stage of basic educg ] ] .
Special classes drandicappegupils
) General + prevocational
Level 3 Upper secondary education ]
Vocational
Level 4 Postsecondary notertiary education General / vocational if available
Level 5B Mo_re pracncal_and e P R Rl TS All classes or by professional purpose
tertiary education
More theoreticallybased programmes tertia By flel_ds ol e_ducanon and/ o7 [pEEEE
Level 5A + 6 . education unit, or by equivalences
education
degrees
Adult general education
Adult vocational education
Computer training
Driving lessons
Music lessons
Adult and other| Adult and other education, anticipating extension

informal education

fifieducati ono content i

Other cultural and artistic $sons

Sport lessons

Recreational lessons

Education
activities

suppor

According to what will be retained in class 8550
ISIC rev.4

Other education activities
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Box 6. A finer stratification relying on processesis not always suitable

While detailed stratifications useful,it has to be applied with care to avoid cousiteuitive resultsBox 1 already presented pn
example wheréletailed stratificatiorran be problematic if medical treatments with the resultdasumers are treated as sepgrate
products. The same idea applies to educatiomparticular, a stratification which would cross cut the ISCED classification| with
characteristics such as pedagogical methods ank@ss sizes could lead to unexpeategllts. Implicttosuc h a Hpsed®s s
classification wouldbe the assumption thate|l at i ve costs of processes are al ways
consumers A conceptually correct output approach would reason in terms of differedtigisosupplied to consumers, pot
different processes employed in producing them.

As anexampletakestratification by class sizé¢he idea being thaachclass sizalefines a different produdtor simplicity say
that the costs are wages for teachansl that a single wage rate applies totalichersFor each stratum then, basic quarftity
change would be measured as thangein thenumber of pupils attending a class of sizBupils/Pupils’. The volumeindex is
the weighted average of thegeantity indices, the weights being the casiares of each type of class siéth the simplifying
assumptionthat teachers all earn the same wage, the cost share equals the share of teachers:

1=5" L & Pupils' @
izla,ﬁlLﬁ'léﬁ’upils}'lg

As the strata weralefined by class sizethe number of teachers and theminer of pupils are proportional, that]is

L' @ = Pupils; . Inserting this relationship into the definition of the volume index above yields

o o = N
= o N Lt|1 aLti g_ a-izll‘i
- i=1 =s N 9 t-l__ s N 4o
ai:J_Li (} = ai:]_Li

Thus the vol ume i nde-bascehdt sitmead i bfyi ctahiiso nfopricsc eéeshse change i n

index as in the traditional input method.

2.2.4 Education services in tertiary education

109 In tertiary education, the achievement ofeggte is the more common outcome indicator, which

relies on the respect of a threshold on an academic scale, but the individual scores are rarely recorded.

Eurostat (20013uggestshe use of thisneasure fotertiary education

fi€é numbers of students agjaantity indicator [...] is unrelated to the performance of the schools.
An indicator such as the number of graduatéstis a certain exterit influenced by the quality
of the teaching, and would therefore provide an indicator for qeaditysted output A

110. Problemsassociated with this measure include how to ol#atimates of the relative values of the
various degreedow to deal withdouble diplomagrom a single arriculum (especially with international
curricula), andhow to deal withthe fact that the contribution of the university is not separated from the
education statusf students that enter university

111 In Europe equivalences have been established betvdegneesof different countriesn more
theoretically based programmes of tertiary education (ISGEDevels 5A + 6) by classifying most of
them in bachelords degr*®es maav eT @wgragd 8xgayleyeasssof o f

2 4 years in the United States.

% The UOE data collection records alreadg number of first degrees in ISCED 5A (usually bachelors) and

second degrees (usually masters).
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studies withinsecond cycle but first stage) and doctorates (average 3 years of studies within second cycle
second stage, ISCE®Y level 6). A combination of the number of degrees delivered, by kind of degrees
(including number of students quitting tertiary educatiotheut degree), and by education field, could

then be the right outcomea s ed quantity indicator. The degrees
valuesod within the product Atertiary educationo.
basi c fAr es o torthsepurmosdrittestimateis ef wverage returns on future real earnings would

be apreferred choice

112 More specifically, m case of successive degrees, the volume of tertiary educatiold be
measured as

(4) Volume of elucation services (t) a*Number of students quitting without degree (t)

+ b* Number o f bachel or 6s deg
+ c* Number of master 6s degr
+ d*Number ofdoctoratedegees delivered (t)

113 The volume of education services is then measured as a weighted sum of the degrees delivered.
The parameters a, b, ¢, d, serve as scaling factors to give each level of degree a valueorelive t
degrees. One level serves as benchmark, for example the lowest level where students quit without degrees.
Volumes are then expressed in equivalentskils provided to students quitting tertiary education without
degreesThus,@bcan be set tequal one (a=1)f b, c and d were taken equal respectively to 3, 2 and 3,

the typical durations of studies, the volume of tertiary education would be very close to the simple number
of enrolled students for each y&awhich iseasier to obtain but perps notfree double countingvhen a

unique curriculum leads todouble degree.

114.  Alternatively,a human capital approach could be used to obtain valubsdand din form of the
relative contribution to futurgeal earnings Chr i sti anés (2006) discusses
States by Jaeger and Page (1996) whigjgest that the value of one higher education year is decreasing:

ifiAmong white men, Jaeger and Peagefurddergradwhtet h at
college is 17.8 percent and the additional return to two or more years of graduate school is 4.6
percent. This could be interpreted as a 17.8 + 4 = 4.45 percent return to a year of undergraduate
schooling and a 4.6 + 2 = 2.3 percegturn to a year of graduate schooling. Additionally, Jaeger

and Page found that white men with occupational associate's degrees earned 0.7 percent less than
those with some college but no degree, while those with academic associate's degrees earned 10.8
percent more and those with bachelor's degrees earned 16.2 percent more. If about half of
associate's degrees are occupational and half are academic, this implies an average return to
associate's degrees €./ + 10.8) ~ 2 = 5.05 percent and a return baehelor's degree of 16.2
percent. Finally, Jaeger and Page find returns of 5.0 percent to master's degrees, 28.6 percent to
firsttpr of essi onal degrees, and 6.7 percent to do

115 The value of one higlr education year via the contribution to future real earmmgsld thus
appear to decreas€hristian (2006) showed that practice,a calculationwith the above weights yields
results thatare quite close to the simple number of enrolled studEntther research in other countries,
would be welcomé¢o add additional evidence on the relative value of degrees.

% Christian (2006found a slight difference of 0.2% between a volume index relying on enrolled students (1.2%

between 1980 and 2001) and a counting of degmgeighted by the number of years typically required to
completion (1.4%). The difference comes from the varying rate of failure in the final exams.
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116, The European Credit Transfer and Accumulation System (ECTS) could be ranotity

indicator. Buit to facilitate student mobility and international curriculum development, 60 ECTS credits

are supposed to measure the workload of aifuk student during one academic year. They are delivered
only to Asuccessful 0 st udtereshokl., Theg eflect heréforega notianrofe t h
Afguantityo of #A(transf er r e dine darricabmlofel gepreshoaldlsb bes ki | | s
adjusted for thdiqual i t y 0 o0 fervicehAenotiendad individualognality exists in the HGS

grading scale delivered to students, which ranks the students on a statistical basis: A (best 10%), (B next
25%) C (next 30%), D (next 25%), E next (10%yditional marks exist for unsuccessful students, but

they are not needddr our purpose, as thdistribution remains constant over time and consequently any
national aggregate.

117 The wuse of ECTS as quantity indicators woul d
fiexportso of ?‘eatarding toithe territerg and the matonality of the student (under the
assumption hishewill return to his country after his studies), which would be more convenient for models
relying on human capital formation, ameé of analytical relevancé major dravback of ECTS is of

course that they are only applicable within Europe.

118 Conclusion8: for higher education the concept of credits wowkll reflect the education output
defined by the expected transfer of knovgedand skillsAn alternative isa weighted number of degrees
taking account oevidence of incremental earnings from additional levels otaibn although this is
somewhat at variance with the basic idea of using cost weifhtsthird bestsolution is the simple
number of enrolled studenti is not qualityadjusted, but of the three optionsistthe easiesbne to
calculate

2.2.5 Inputindicatorsfor quality adjustment

119 If outcomebased indicators are not availafor quality adjustmentother quality indicators, based
on the inputs or on the processas beconsideredbecausethesnay have an fiexpected c
change i n Hdweverocare mustivetaken how inpased adjustments are appli

120. Class siz& hasoftenbeensuggestedsa quality adjustment of education output. The teacher/pupil

ratio is a quality indicator based arprocessandapplied in aproportionalway, it wouldyield the same

volume index as the classical input methbdcause th@umber of pupilamultiplied by thenumber of
teachers/pupiéquals thenumber of teacherS!But the class size criterioran be used in a moetaborate

way, through its expected impact on the outcor@ellessi et al. (2007) propose the following model,

which assumes that congestion in a class begins with 10 pQpifspletecongestioris reachedat class

size 25: if 25 or more pupils are taudiytthe same teachethis is equivalento only 186 r eoarl 66 f ul | vy
t a u gpbpilsbi.e., childrentaught at normal conditionsfor an equivalent amount of transferred
knowledge.

% The current SNA records only an actual i ndi esedual f
international exchanges are only implicitly recorde:
residentso and for fAdirectr epsuirccehmtssess. i n domestic mar

% The research evidence on the impact of this on student perfoerimmery mixed, which would question its use

as the basis for a quality adjustment, but is studied here in a theoretical pattern.

#  See also Box on stratification by class size
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Figure3: The O6onitemtmedd | talian model for class size
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121 With this nonlinearr el ati onshi p bet weteanu gchltads se gsuii zvea | & m d
distribution of class sizes in the country enters the pictura: nfitionalaverage of 20 pupil&aches

reflects manyclassef 10 pupilsandmany classesf30, t hi s yi el dsaagllti 6 feqeiny
number than a situation where the national average reflects a majority of classes of 20 lpeipitght use

of this quality indicator is to convelfor eachclass he fAnumber o into adnfrullalugd t Bu p
equivalent mmber which constitutes the qualigdjusted measure of outplta conversion akin to a
conversion of pastime workers into fulitime equivalents.

2.2.6 Summary

122 Conclusion 9: For nost education services, the basic indicator of process is the number of pupil
hours or the number of pupils, suitably stratified by level of education with a possibdéraiification if

there are distinctly different types eflucation servicefor a gven level of education. Additional explicit

guality adjustment is a central further step towards the measurement of the volume of education services.
The table below summari ses this Handbookédés propos
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Table 6: Stratification, measures of processes and qualidgdjustment for education services

Stratum Quantity Quality (educational) | Comment
Preprimary education Pupithours None
Primary education: normal The substratification
Primary education: special ¢ Pupils Contribution to scores | normal/ special  ould be
handicapped pupils replaced by coefficient
Lower secondary: normal reflecting the extra costs fc
Lower Secondary: Specia] i social services provided i
handicapped pupils handicapped pupils
Upper seconary education] Entry education statukas to
general + prdechnical or pre be controlled for, this cabe
vocational with the help of a model
Upper secondary educatio Relative  future rea| Only incremental revenues
vocational earnings and employmel must be considered real
Postsecondary notertiary rate if no scores availdd | earnings and employment ra
education Awithout haveeta e
More practical and occupational subtracted from total earning
specific  programmes tertiary or employment
education
More theoretically base( Credits (ECTS) ag Differentiation by field of | Different concepts but clos
programmes tertiary education | 1% best education figures in practice.

Combination of Rel ati ve Idvelg

time-lagged degreej of degres could be

as 2" best estimated from labour

Enrolled students al market

3% pest

2.2.7 Ensuring consistency between market and norarket education estimates

123 Although the first motivation of this handbo@kto provide concepts and guidance for individual
norrmarket services, education can also be provided by market producers and the scope of this handbook
covers in fact both market and norarket producers. Theshauld be no reason that the measured volume

of output measured for education services differs because of the status of the producer when the services
produced are exactly similar. Hence, the consistency between the results of the methods used traditionally
for the market sector and these used ferrtbrimarket output sector has to be examined.

124. It is sometimes taken for granted thmider market provision there is a market price of education,

and all that needs to be done is applying the relevant pric& todihe value of education services to
obtain volume measures of output. That this is less straight forward than may seem was already mentioned
in Section1.2.6 For consistency between the treatment of marketnandnarket services, the essential

point is consistency in the definition of output and in qualdjustment.

125 In other words, e explicit quality adjustments discussiedprevious sections for nemarket
volumemeasures could as well be recommended for market price measures as generally suggested by
SNA 1993 par. 1818 or by the ILO consumer price index manual par.-7.2428at cithed model
methods without accountingifattainment and achievemehgweve fine thelevel of stratification, would

fail conceptually tdully measure quality change in educatibmpractice it is not granted that the existing

price indices for the market sector of education are indeed based on the same type of qualitgradjustm
There is thus a statistical challenge that concerns both price statisticians and national accustants.
doing, Atkinsondéds (2005) Principle A would be ful
nonmarket output should, as far asspible, follow a procedure parallel to that adopted in the national
accounts for market outoputo.
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2.3. Review of practices in EU25 and OECD countries

126. In June 2006, Eurostat and the OECD asked their respective esuimpirovide information on
the method followed for volume and price in educatinoluding details on the stratification, the quiyn
and the quality indicators, if such are appli€hlis section summarizes the results from this survey

127. Nine OECD countries had already implemented output measures for education (Australia, Finland,
France, Germany, lItaly, Netherlands, New Zealand, Spain, United Kingdom)seuh European
countries were supposed to follow by tead of 2006 (Austria, Belgium, Czech Republic, Greece,
Hungary, Lithuania, Norway, Slovak republic). Other European countries (except Denmark), especially
new Member States, expected to apply output methods in the upcoming years. Australia and New Zealand
are aheadf most other OECIxountriesin the implementation of outpliiased measures for education
services In the United States, and in Korea, these output measures are atifisgarcrstage without a

precise timing foimplementationCanada, Jam and Switzerland have no current projects.

Stratification

128 The ISCED97 levels of education were the natural reference for stratification, but 6 countries o
of the 21 concerned had to aggregate some ISCEDs|egither preprimary and primary education
primaryandlower secondargducationor lower secondargndupper secondargducation

129 Some countries use also a sitatification of the ISCED levels, for ins@four countries

di stinguish the fspecial 06 c | besasse sf lafge differénbhesunip ur p o s
costs Sometimesit turns out to balifficult to separate primarfrom lower secondary special education
Fourcountries also splihe upper secondatgvelinto generabhndvocationaleducatiorandfour countries

also use a regional stratificationwo countries envisage stratification by gender, because girls and boys

are reputed to have different skills in mathematics and reading.

130. In tertiary educationfour countries use a splibetweenuniversity and other institutions three

countries privilege the field of educati@and one countryFinland uses a combination of these two
dimensions
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Table 7: Results of 2006 Eurostat and OECD surveys on methods for education services

data

upper secondary between general (

> 18 year old), vocational (7 fields)

degree (20) / highg

degree / research

voluntary furthe
vocational training

credit numbers

Are output Complementary stratification to ISCED 97 ? Quantity indicator
Country methods applie{ Main sources Weights | Quality adjustment
: pre-school -> .
? pre-school-> upper secondary tertiary tertiary
upper secondary
Canada No. current
project
derogation unti
Denmark 2012
No current
Japan .
project
Korea research
expected fo
Luxembourg |2007 ; research |
its nascent stage
Switzerland NO. current
project
: less detail than ISCED : psehool sevgral p055|b|I|t|e§
. 2 researcl Mainly ; : . : pupil-teacher ratig
United States . with primary and lower secondal number of pupils [ number of pupils | costs ;
projects surveys high school droput
perhaps upper secondary too.
rate, test scores,
- .| Special ANZICS classification ; pr ez HECS (highe number ofi pupil
: : administrative . : . .| Education . |(+ number o
Australia data since 1989 school with special, primary wit I number of pupils o costs No
data secondar Contribution publications  fo
y Scheme) bands research)
administrative . 1o . a combination inde
. breaking down for lower secondg university / other 4 . .
. expected by en|data (public) : . . : of pupils moving uj
Austria between general / vocational |regional number of pupils | number of pupils | costs
2006 survey . . L and graduates
(private) regional stratitation stratification used
expected by en - . |aggregation prschool and pmary| university / other 0 )
Belgium 2006 (for datg 3g$|n|stratlve (1), lower secondary and upgregional gg(rjnbﬁr ilor:oﬁﬁspi\ gz?bsrilogosfsp!‘ costs No
from 1995) secondary (2) + regional stratificatio| stratification pup ' bup '
. |expected by enfadministrative | Or di nar y / di sa . .
CzechRepublig 2006 data kindergarten and primary school number of pupils [ number of pupils | costs No
ordinary, severely disabled, oth Polytechnic number of pubil
administrative disabled (primary and lower second{education  (7) + student eparpfc; number of pupils,
Finland data since 2000 educations together) Breakdown o|university basiq y basic degree{ costs No
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Are output Complementary stratification to ISCED 97 ? Quantity indcator
County methods applie| Main sources pre-school-> upper secondary tertiary preschool  -> tertiary Weights | Quality adjustment 7
? upper secondary|
administrativ| ordinary / disabled + breakdown |short technica pupils moving uy
France data since 1981 |e data Hupper secondary between gengsuperior (5B) / lon¢ number of pupils|number of pupils | costs between 1981 ar
survey vocational, apmnticeship superior (5A + 6) 2001
administrativ pupil hours (bujpupil hours (bu
Germany data since 1991 |e data + ? few updates ofew updates q costs No
survey hours estimates)| hours estimates)
expected by en aggregation lower and upp . __|costs ;
Greece survey number of pupils| number of pupils | (specific |No
2006 secondary CPI)
expected by en|administrativ . . .
Hungary 2006 e data number of pupils| number of pupils |costs class size
e lITIEIEDY class size + degree
Italy data since 2001 (e data + number of pupils| number of pupils |costs g
number of students
survey
- . public / governmen
administrativ . . . . number : .
. under public / private + regiongdependent private . . class size (primary
Latvia . e data A e ; ; number of pupils| number of pupils |of
construction gtratification + age and sex ? independent private lower secondary)
survey : e teachers
regional stratification
. . expected by en stratification by . . examination day
Lithuania survey . number of pupils| number of pupils | costs (upper secondary ar
2006 subject J
tertiary)
administrativ upils movind U
Malta after 2006 e data +Hageandsex? fields of study number of pupils number of pupils pr:fduates g up
survey g
number of pupilg
administrativ (o7 12
Netherlands data since 1995 e data kind of education (early selection) | NA pupils who go tq¢NA costs pupils moving up
school only
partially)
administrativ| Special ANZICS clasfication ; but ?urrirr]r?aerr RiiEREL number of pupils value
New Zealand |data since 1978 |e data dstrata less far from ISCED th P y | (full time No
. aggregated with . added
survey Australia equivalent)
secondary)
expected by enl administrativ| ©V"e" (CGov, LGov, private) |groups of facultie
Norway b y ordinary / disabled or general (3)|having different uni| pupil hours number of pupils | costs on the agenda
2006 e data : :
vocational (13) in upper secondary | costs
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Table 7: Results of 2006 Eurostat and OECD surveys on methods for education services (continued

Are output Complementary stratification to ISCED 97 ? Quantity indicator
Countries methods Main sources re-school-> upper secondar tertiar preschool  -> tertiar Weights | Quality adjustment 7
applied ? P PP y ertiary upper secondary ertiary
expected by en
Slovakia 2006 (later foladministrative number of pupilg - scoring of pupils ?
higher data and pupil hours 1 ’
education)
administrative number of pupil{number of pupils
Slovenia hoped for 2008 d by program and pupils peand pupils pe costs scoring of pupils ?
ata + survey
teacher teacher
Spain data since 200( ggglmstratwe number of pupils| number of pupils |costs class size
boundary between prechool ang - Number of pupilg
. _ family day care aggregatiorpr.imary ;gt';OG 0?941te'rtifgrs COFOG 0941 ' Ie_aving sc_hoo
Sweden expected by en administrative |and lover secondary ; stratificatig education and 0947 pupil hours number of pupils costs without final
2007 data ordinary teaching /mother tongue/ second  state  d COFOG 0942 : certificate ; averag
school meals / school transpor{; . X degree of activity mark for pupils with
tertiary education X .
student care final certificate
estimated
contribution that eac
. - . . pupil hourg year of schoolin
U_nlted data since 198¢ Ll eI aggregatlor.w Of. Ot _?“d. upp (excluding pupil number of pupils | costs makes t¢
Kingdom data secondary ; regional stratificati )
absences) performance i
school leaving
examinations
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Processndicators

131 20 countries usehe rumber of enrolled pupilsvhereas five countries usmipil hours and
somecountries use both. But even where pinalrs are used, they rely on estimates of attainment
that arerarely updated as it is noticed in the German case. Only the United Kingdosurega
attendancelirectly. Five countries qualityadjust these counts of enrolled pupils by an index of pupils
moving up (calculated on a long past period only for Framcgraduaing. Three countriesise
number of credits or of degrees in tertiary edioca(as a quantity indicator or as a quality adjustment)

Quality adjustment

132 Of the 21 countriethat useoutput methods, ake no explicit gality adjustmentand have

no project fordoing so Five countries emisage to use examination data (the US has also listed test
scores among its possible quality indicatoEsye countries use or have used an adjustment by the
proportion of pupils moving up or being graduatémlir countries consider the class size asiality
component for the Italian model, see Sectioh.2.5. No country seems to have relied on school
inspections.

Il nclusion of non educational goods and services

133 ThenonEuropearOECD countries were askemboutthe inclusionor exclusion of the cost of

all the complementary servicessich ascanteens, cafeteriasy services inboarding schools. The
general case is that they are implicitly includad,few separate units exist. New Zealand reported
some exceptions: a small number of boarding hostels attached to schools and universitiegte@ihe U
Statedndicated thathey were included in the General Government sector (S13) but excluded from the
Non Profit Institution Serving Households (S15). Only Japan said they were excluded. This aspect is
currently not taken into account in the temporal calculatiomsio€ationvolumes.

Weights

134.  All countries have usedost weights, except Latvia, which considers the number of teachers
(probablyas a proxy of costs) and New Zealand, which asedue addeanethod.

2.4. Measuring the volume of education services across countrigs pe completed

135 In May 2007, the Eurostat Working Party on National Accounts jointly with the Working Party

on Purchasing Power Parities to discas®port prepared by a Eurostat Taskforce on thesuneaent

of nonmarket servicesThe method is based pupil and student numbers by level of education as the
guantity measure and a quality adjustment on the basis of PISA, an international student assessment
carried out by OECD. The Task Force concluded that the test calculations show that the method
providesi on the wholé more plausible results than the current input method.

136. The report of the Task Force as well as an OECD paper on this matter (Gallais 2007) will also
constitute the basis for the present Sectin crosscountry comparisons of education services.
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ANNEX A: SPECIFIC ISSUES IN CONJUNCTION WITH EDU CATION SERVICES

A.1. Could PISA scores be used for national time series?

137. 161. This Section discusses whethsuccessive results of the OECD PISA student
assessment could lend themselves as a data source for explicit quality adjustment of national time
series. Moshational sampke in PISAare betweert 500 and 10000 students (some countries like
Canada and Mego use samples of IWO students). With such samples, differencescores
(between two countries, but it should be the same between two periods) are considered significant if
they are higher than 7 pointsf e 27 countriefor which the PISA scoresaa be analysed in 2000

and 2003, 13 countries havechange inaverage scosof more than 7 points in absolute terms
implying that the change is significar®@f course, larger samples would imprgwescision, and we

know that some countries profitoin the PISA assessmeiind test more students for national
purposes. Usuallythe extension of the sampie for extended comparisons at a particular point in
time, for example between regionsyt countries could thinlabout larger samples for improved
measuement over time as well

138 More specifically, only reading and sciencests have their 2003 scores anchored on the
respective reading and science scales from PISA 2000. The published figures in each of the two
reports can be directly compared and provide a fair comparison over time for these domains. A
conseguence is that the mean for reading in 2003 is 494, not 500. For science, it happens to be 500 in
both years, but the SD is slightly different.

Table 8: Quality indices and their change between PISA 2000 and 2003

PISA 2000 PISA 2000 PISA 2003 PISA 2003

reading + scienc| ESCS correcte| reading + scienc| ESCS correted S(;J(?(I)Igoos B

+ 2 maths modules | scores 180 + 2 maths modules | scores 180
Australia 526 339 524 336 -0.7%
Austria 510 330 496 315 -4.5%
Belgium 504 326 516 333 2.1%
Canada 527 335 525 334 -0.4%
Czech Republic 500 323 511 329 1.8%
Denmark 497 312 493 305 -2.2%
Finland 538 357 544 356 -0.3%
France 504 332 507 332 0.0%
Germany 486 298 499 321 7.9%
Greece 458 280 463 289 3.3%
Hungary 485 309 491 315 1.9%
Iceland 505 314 498 299 -4.5%
Ireland 509 333 504 327 -1.9%
Italy 471 296 474 299 0.7%
Japan 541 361 530 354 -1.9%
Korea 537 362 541 366 1.0%
Luxembourg 440 269 483 297 10.5%
Mexico 407 261 393 247 -5.3%
Netherlands . .. 525 346 ..
New Zealand 527 336 523 336 -0.3%
Norway 499 304 490 284 -6.7%
Poland 474 309 494 323 4.4%
Portugal 458 298 468 307 3.1%
Slovak Republic . .. 488 313 ..
Spain 485 319 482 312 -2.1%
Sweden 511 319 507 317 -0.6%
Switzerland 505 327 514 337 3.3%
Turkey . . 432 298
United Kingdom 522 339 . .. .
United States 492 309 488 295 -4.6%
OECD average 497 317 497 317 0.0%
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139 As the mathematic test wamtirely reviewed in 2000, only two modules can be compared
between the two years (space/shape and change/relationships). Results for these two modules in 2000
have been realibratedto the 2003 scale.

140 For use in quality adjustmenBISA scores have to beorrected for social and economic
factors (ESCS correddn) and the education statas the entry in the education systdms to be
controlled forto better reflect the quality efie output The entrylevel score has been estimated at 180
points® and the hove tablds based on the formu[&SCS corrected scor&sl8d. This provides the
set of quality changesver time that can readily béeduce from PISA 2000 and 2008efore
correcting for the lag structure between education services and impact on exam scores

141 While PISA may provide a possibility to follow student scores over time, national exams are
generally to be preferred over imetional comparisons, in particular when they systematically
control for socieeconomic variables and for the educational level at the entry into the school system.

A.2. Combined use of real earnings and scores daté&cotand

142 Exploratory workby Murray (2007) forScotland has used a variant of the human capital
approach (see Sectiah?) to deal with volume measurement of education outpbe Scottish
proposalis shownhereb e cause it i s-btak enethndamodng GECD toantriesm:nd
relieson both examination data and future real earnings

143  Three categories of studentsf the upper secondary education are distifgrdsby level of
attainments, i.e., byhe qualifications gained over tethree yearsof schooling. Category 1
represents the highest levels of qualifications gained; category 2 represents the middle level of
attainment; and category 3 represents attamraethe low end of the attainment spectr@wer the

period 19972004, the study states that has been a movement from the lowest level of attainment
(Category 3) to the medium level of attainment (Category 2). At the same time, the proportion of
pupils qaining the highest level of attainment, Category 1, has remained fairly stable at around 30 per
cent. This stratification by educational attainment captures the use of information about academic
results, in the sense that education output is measured bytiber of degrees obtained.

144.  The human capital perspective enters via the weighting procaterereights produced were

based on relative differences between the expected future earnings for the 3 categtta@snunt.

More specifically, as shown in the table below, average earnings for every category of attainment were
adjusted by the employment rate and the expressed as a share of total earnings. The resulting
percentages were averaged over the observadinad and then used as weights for the changes in the
number of students with different levels of attainment

30 For a justification of the 180 points benchmark, see Gallais (2007).
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Table 9: Expected Weekly Wage in Real Terms by Highest Qualification Gained

Average
1999 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | Weight

Category 1

Average Earnings £275 £283 | £304 | £298 | £290 | £297 | £308

Employment Rate 0.75 0.77 | 078 |0.76 |0.77 | 0.77 | 0.79

Expected Earnings £206 £218 | £238 | £226 | £223 | £229 | £242 | 48

Category 2

Average Earnings £211 £209 | £230 | £202 | £229 | £206 | £212

Employment Rate 0.72 0.70 | 0.70 |0.71 |0.72 | 0.72 | 0.70

Expected Earnings £151 £145 | £162 | £143 | £164 | £149 | £149 | 32

Category 3

Average Earnings £176 £196 | £203 | £201 | £188 | £209 | £210

Employment Rate 0.47 048 | 049 | 050 |050 |051 |O0.50

Expected Earnings £83 £93 £99 £100 | £94 £107 | £104 | 20

Source: Muray (2007)

Table 10: Quality -Adjusted Output Index for Final Year of Secondary Education
Number of
Pupils 1997 1998 1999 2000 2001 2002 2003 2004
Category 1 18,189 17,899 18,769 18,486 18,583 18,479 18,494 18,315
Category 2 9,557 8,920 9,619 10,191 11,005 11,100 11,414 11,666
Category 3 31,014 29,358 28,388 28,203 28,024 28,079 28,870 28,531
Total Number of
Pupils in Cohort | 61,659 59,071 58,652 59,250 60,138 59,998 61,035 60,447
Weighted Total 1799210 | 1731725 | 1776452 | 1777500 | 1804621 | 1803780 | 1830318 | 1823082
Output Index 99.7 96.0 98.4 98.5 100.0 100.0 101.4 101.0
145 A Thi s out put i n ohgrawthtwhiechcdn e causes byahaagasgnethe number

of pupils attending school and changes in the proportion of pupils who fall into each attainment
category. If these proportions remain constant throughout the period in question, there will be no

chang in quality and therefore output growth will solely be driven by changes in pupil attendance. If

the proportions in each attainment category vary from year to year, then this will represent a change in
out put

the quality of education and will therefore influercer e r a | |

146. The results for the qualitgidjusted output for the final year of pupils in secondary education is

growt h. o

then projected to the other 11 years of education so as to gauge theutptdl fom the school
education system. Aew comments are in place concerning the methidee first point isthat
weighing as suggested in the study implies that weightéseflecive of total real returnsfollowing
different levels of educationln principle, only the discounted value of tileremental incomeue to
an extra level of education should be considesgith potentially different results. This may be
difficult empirically but would se@ to be conceptually preferable.

147.

The same idea of an incremental view should help to answer the question on ttimgnclu

those studestin category Wwho secondary education up withteatiary education and then getting
higher future real earnings. Extra futurelrearnings due to tertiary educatishouldbe attributed to

the tertiary education, and not the upper seconddungation levelThe problem is if all students of
educati
unobservable. In this case, a model would be necessary to attribuéspleetivepars to secondary

category 1

and to tertiary éucation
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A.3. Finland: the use of ECTS credits in tertiary education

148  Heikkinenand Hautakanga@007) report thatFinland relies on a very detailed stratification

for measuring education services, and distinguishes fields of education (although not exactly following
ISCED), cros<lassified by university and other education. Theeiss o a spl it bet ween
ispeci al 0 elimary,spemnsary iand lower secondary education. In upper secondary
education, there is a distinction between general and vocational curricula.

149, Two insitutional sectors and two information systems are solicited for measurinmaiket

education output: joint municipal boards (S1313) ingmeool, primary, lower secondary, vocational

and upper secondary education, polytechnic activity, voluntary culatizities of adult education

centres and similar, basic art education and other educational services (26 indicators); and state sector
(S1311) for universities and some vocational and general education, as well as further education of
teachers (34 indators). The KOTA database provides most of the data for central government. The
activities of wuniversities account for 95 per ce

150, Then, the best indicatorerf measuring volume output of education services at each level of
education had to be identified. Different alternatives for volume indicators were studied and discussed
with jointly by experts from the Bo ationdstatstics. Ed u ¢ a t
As studenthours were not available, and as the number of degrees was rejected because of the time

lag, the quantity indicators chosen comprised number of students, tehohirsy number of credits

and studenyears, depending on theattrm.

151 The number of students was considered the best established indicator, and even preferred
theoretically to studestours in tertiary education. The number of pupils for a calendar year is
obtained from repted pupil numbers by weighting data on the number of pupils in autumn of the
statistical reference year and in autumn of the previous year with a 50% weight. The data on pupil
numbers becomes available for the calculations approximately one month aftendhef the
statistical reference year.

152 Besides the number of students, credits are also used for polytechnics and universities. A
problem with the use of student numbers was that students progress at vargith@sgpesome of

them do not earn a single credit during an academic year, and many of the latter do not study at all.
The number of credits was then considered as better reflecting the educational output and outcome
performed by the A#craditsdod theswholel mlendas year hecone available
approximately 17 months from the end of the statistical reference year. Data on the spring semester,
which become available about five months after the end of the statistical reference year, are used as
preliminary data for the latest statistical reference year. Using the number of credits is recommendable
practice, in particular for tertiary education, even though there may still be room for explicit quality
adjustment. Studetytears are used for theluatary further vocational training only.
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Table 11: Changes in education services by local governments in Finland

Weight in 2001 2002 2003 2004
2003

Pre-school education (within the educa- 0,016 1,246 1,068 0,989 1,012
tion system)

*Ordinary” 0,674 1,359 1,070 0,995 0,999
Severely disabled 0,070 1,078 1,084 1,023 1,035
Other disabled 0,256 1,011 1,058 0,968 1,040
Comprehensive education 0,734 0,997 1,006 1,005 1,004
*Ordinary” 0,500 0,987 0,996 0,995 0,990
Severely disabled 0,007 0,997 1,048 1,057 1,021
Other disabled 0,030 1,083 1,074 1,065 1,064
Special education 0,063 1,155 1,146 1,112 1,098
Upper secondary general education 0,127 0,990 0,975 0,974 0,979
Under 18-year olds 0,031 0,930 0,926 0,945 0,958
Over 18-year-olds 0,969 0,993 0,978 0,976 0,980
Vocational education 0,050 1,028 1,077 0,995 1,013
Matural resources 0,085 1,020 0,904 1,021 1,063
Technology, communications and transport 0,393 1.021 1,047 1,018 1,002
Social sciences, business and administration 0,096 1,062 1,035 1,009 0,993
Tourism, catering and domestic services 0,125 0,996 1,006 1,010 0,988
Social services and health 0,130 1,028 1,052 1,016 1,025
Culture 0,081 1,123 1,081 1,079 1,060
Recreation and sports 0,004 1,538 1,176 1,129 1,180
Apprenticeship training 0,045 0,961 1,008 1,019 0,964
Further education 0,040 4,644 0,602 1,047
Polytechnic education 0,048 1,078 1,003 1,010 1.003
Matural resources 0,049 1,127 1,181 0,972

Technology, communications and transport 0,398 1117 1,063 0,971

Social sciences, business and administration 0,165 1,027 1,034 0,985

Tourism, catering and domestic services 0,038 1,332 1,063 1,073

Social services, health and sports 0,201 1,037 1,010 1,028

Culture 0,141 1.215 1,229 1,121

Humanities and education 0,007 1,484 1,153 1,035

Adult education centres 0,026 1,007 1,007 0,998 1.020
VOLUME INDICATOR 1,00 1,003 1,006 1,000 1,002
Change in volume (old method) 1,012 1,022 1,008 1,019
Difference, volume indicator — old method -0,009 0,016 -0,008 -0.017

Source Heikkinen and Hautakangas (2007).

153 Finland privileges an approadtowards output measurement by economic unit over an
approach by product, research conducted by uni ve
estimated by the number of publications. This quantity indicator is convenient, although research
expenditure should be treated as a separate product, along with other R&D according to the OECD
Frascati Manual.
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Table 12: Changes in education services by central governments in Finland

Number of students
A

Number of credits
A

\

students
publications

Source Heikkinen and Hautakangas (2007)

A.4. Iltaly: the use of a classize model and the accounting of actual time for graduation in
tertiary education

154 Collesi, Guerrucci, Versace and Zannoni (2007) describe the Italian method of measuring education
services. Italyhas followed the Eurostat handbook on prices and volume in national accounts. As the
teaching hours per students are not available in ltaly, the Italian quantity indicator is the number of
enrolled students. In addition, indicators haverbeleveloped to reflect the quality of the service
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