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INTRODUCTION AND BAC KGROUND 

Objectives 

1. This handbook aims at providing guidance on the measurement, 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 interest in the analysis of public expenditures and of the special difficulties of non 

market estimates, this handbook will very much focus on non-market education and health services.  

However, it has also the objective to cover all education and health services, whether market or non market 

because many measurement issues cut across the institutions that provide these services.   

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

¶ Those who compile the national accounts, particularly for non-market output, for whom the ideas 

conveyed, might supplement existing guidance. For them, the objective of the handbook is to 

propose methods to compile relevant and internationally comparable time-series of growth of 

volume education and health. 

¶ Those who calculate purchasing power parities. 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 consumption per head among OECD countries. 

¶ those who might find it useful to use the national accounting approach to measure the output of 

non-market services in other contexts for example to measure efficiency or productivity, either for 

individual units or across an industry.  

¶ those who work in or fund public services and who need to understand how their performance is 

captured in: 

o output volume growth measures compiled as components of the National Accounts, and in  

o measures of internationally comparable volume levels 

3. This Handbook is about the measurement of two industries ï education and health ï in 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 accurate measurement. The services sector remains a 

particular challenge: it is an area with above-average growth and, as services are less tangible than goods, 

they are more difficult to measure accurately. Measuring services produced by non-market units (that is by 

government or non-profit 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, since the ñSNA 1968ò non-market production has been fully recognised as contributing 

to GDP, even if, as there are neither sales nor market 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 
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estimates and because of the general difficulty of measuring services, it was more or less accepted 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 the national accounts. Because of this weakness, informed users of national accounts 

have often excluded the non market sector from productivity analysis.   

5. The SNA 1993
1
  has opened the way to move away from this second best estimate.  It strongly 

advocated, at least for individual services, that 

 ñé the fact that output is valued on the basis of the value on inputs does not mean that it cannot 

be physically distinguished from inputs used to produce it. Changes in productivity may occur in 

all fields of production, including the production of non market servicesò. (paragraphs 16.133 to 

16.141) 

6. However, the national accounts manual failed to give detailed recommendations on how to go about 

measurement even if it states that 

ñThere is no mystique about non-market health or education services which makes change in 

their volume more difficult to measure than volume changes for other types of output, such as 

financial or business services or fixed tangible assetsò (paragraph 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 by the SNA 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 effort at the international level with more detailed guidance towards addressing these 

problems was made in 2001 when Eurostat set out guidance through its ñHandbook on Price and Volume 

Measures in National Accountsò for both market and non-market services
2
. The Eurostat Handbook 

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 recognised in the Atkinson Review in the United Kingdom
3
. 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, with two special 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 relevance 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 statisticians and 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.  

                                                      
1
 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://epp.eurostat.cec.eu.int/portal/page?_pageid=1073,1135281,1073_1135295&_ 

 dad=portal&_schema=PORTAL&p_product_code=KS-41-01-543 

3
 http://www.statistics.gov.uk/about/data/methodology/specific/PublicSector/Atkinson/final_report.asp  

http://forum.europa.eu.int/irc/dsis/nfaccount/info/data/esa95/en/een00000.htm
http://epp.eurostat.cec.eu.int/portal/page?_pageid=1073,1135281,1073_1135295&_dad=portal&_schema=PORTAL&p_product_code=KS-41-01-543
http://epp.eurostat.cec.eu.int/portal/page?_pageid=1073,1135281,1073_1135295&_dad=portal&_schema=PORTAL&p_product_code=KS-41-01-543
http://www.statistics.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 industries. A major aim is to find solutions which allow consistent measurement across the 

market/non-market boundary. A declared objective of the Handbook is also to make it accessible to those 

working in the education and health industries. For the Handbookôs recommendations to be implemented 

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 are several questions associated with the performance of the health and education sector and 

typically, different questions give rise to different data requirements. Levels of analysis include (see 

Hakkinen and Joumard 2007): 

12. First, analysis of the efficiency and cost-effectiveness of the health or education system as a whole is a 

topic of policy-relevance. Broadly spoken, this implies measuring those changes in the health status of the 

population or in the state of knowledge and skills of the population that can be attributed to public 

spending on health care or education. Volume measures of health and education in the national accounts 

would only be of partial usefulness in this analysis: the health or education system comprises more than 

those economic units that figure under the health or education industry in the national accounts. For 

example, an anti-smoking campaign may have a positive effect on the health status of the population but 

would not figure as output of the health industry in the national accounts. By the same token, the health 

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

industry.   

13.  Most governments 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 expressed in various quantitative forms, such 

as the number of people on waiting lists for treatment, the rate of hospital-acquired 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 output of non 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 adjustment 

in the national accounts. However, 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 of the government service to this change in the status of the population
4
.  

                                                      
4
 Thus the following two paragraphs of caution from Atkinson (2005) are fully applicable to the present 

handbook:  

ñThe examination of the Public Service Agreement (PSA) targets of UK government departments shows 

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 under-18 conception 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 part of the story. To give a specific example, the health status 

of the nation is affected by a range of factors ï dietary and exercise habits, incidence of smoking and 

excessive alcohol consumption, as well as by the activities of the NHS (the UK government service for 

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 analysis of efficiency and cost-effectiveness at the level of individual diseases or 

individual levels of education constitutes another area of interest. This 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 measures of the health and 

education industry are better suited for this purpose than for system-wide analyses. Problems exist 

nonetheless because there is no straightforward way to track treatment of diseases or educational activity 

across institutions. In particular, movements between in-patient and out-patient care in the health sector 

poses a challenge for the use of national accounts information. 

15. Third, there is the analysis of efficiency at the level of individual diseases or individual levels of 

education for a given institution. This constitutes the most limited perspective in particular in the health 

sector, because it does not allow tackling substitution between in-patient and out-patient services. At the 

same time, the 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 educational services across institutions is possible but 

challenging as will be explained further in this Handbook. 

                                                                                                                                                                             
The construction of national accounts may make use of the same data sources as performance indicators, but the 

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 performance 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, especially when the direction of change is 

different.ò 
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CHAPTER 1. TERMINOLOGY AND CONC EPTS 

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

16. Institutional units. An important aim of the National Accounts is to value production, the 

transformation of inputs such as labour or capital into outputs in the form of goods and services. In the 

field of health and education, most producers are corporate enterprises (a private school, a private hospital), 

non-profit institutions or part of government. The task of measuring production therefore begins with 

identifying all the units which produce the goods or services in question. Next, one needs 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 non-market output is important. Market output is output that is sold at 

prices that are economically significant. Thus, for market services of education and health, the 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 common examples of services provided by government 

free of charge or at prices which are not economically significant and thus constitute non-market output. A 

price which is not economically significant is deliberately fixed well below the equilibrium price that 

would clear the market. The SNA defines it as a price 

¶ 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  

¶ has only a marginal impact on the quantities supplied (with very few users being discouraged by 

this price). 

19. In the European Union, and for practical purposes, national accountants consider that a price is not 

economically significant if it covers less than half of the costs of the service. In these circumstances, the 

price paid cannot therefore be the basis for valuing it and the national accounts predicate valuation by 

adding the costs incurred in production. They are the sum of: 

¶ Intermediate consumption (the goods and services used up in producing the service)  

¶ Compensation of employees (costs of teachers, doctors, nurses, etcé) 

¶ Consumption of fixed capital
5
 (depreciation of school and hospital buildings, of medical 

equipment) 

¶ Other taxes, less subsidies, on production. 

                                                      
5
 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 recognise depreciation as 

the cost element for capital held by non-market producers. For a discussion see OECD (2007). 
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20. Industries and products. An economyôs supply side can be described by the composition of its 

products or of its industries. These two categories are linked as the products produced determine the 

industry allocation of producers and any calculation of volume and price for an industry needs a break 

down by product. Producers are allocated to industries according to a classification system of industries 

twinned with a classification system of products. The classification systems most commonly in use are 

based on the International Standard Industrial Classification (ISIC) linked with the Central Product 

Classification (CPC). The classes of ISIC rev 4
6
 which are within the areas covered by this Handbook are 

Education (Division 85) and Human Health Activities (Division 86), an extract of which is shown in Table 

1. Full definitions of these two categories are provided in Annex 2. This Handbook focuses on formal 

education (classes 851-853) and human health (division 86), but its guidance may be relevant for other 

activities, such as ñother educationò or ñresidential careò. 

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

Education (Division 85)  

851  Pre-primary 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, mental 

health and substance abuse 

873 Residential care activities for the elderly and disabled 

879 Other residential care activities 

Source: International Standard Industrial Classification, rev 4 (see annex 2 for more details) 

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

of the demand side of the economy, namely as final expenditure. There is here a first complication.  In their 

traditional framework for final expenditures, 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 in this sentence 

is expenditure. This classification is based on who pays or more precisely, who incurs the direct 

expenditure? If households (pupils and patients) pay then it is classified as final expenditures of 

households, if it is the government (which includes social security) who pays then expenditure is classified 

as final expenditure of government. This classification is not well suited to analyse the consumption of 

education and health services when the question is ñwho pays?ò but ñwho consumes?ò  Free or quasi-free 

education and health services are paid for by the government on behalf of households, but they are 

consumed by households. Reimbursements by social security of medical services may be classified as final 

consumption expenditures of government, but medicines, in fact, are consumed by households. The 

national accounts framework includes therefore another aggregate, called actual individual consumption, 

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

                                                      
6
 See http://unstats.un.org/unsd/cr/registry/isic-4.asp 

http://unstats.un.org/unsd/cr/registry/isic-4.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 will discuss the ñconsumptionò of education and health services.  

22. There are also classifications of household consumption and of government expenditures, further 

described in 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 show, for a product or a group of products, the 

amount supplied by producers (whether non market or market) and the amounts consumed by households, 

used for investment or exported. The supply-use table in the national accounts is most relevant for the 

analysis of the output and, at the same time, the consumption of education and health services. 
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Box 1. Market and non-market shares ï some figures 

In health and education services of OECD countries, governments intervene at different degrees and in different ways which makes it hard to 

produce and interpret simple shares of market versus non market production. The data issue is compounded by the fact that the country coverage of 

the OECD database on national accounts is incomplete at the level of detail needed for comparison. Also, different accounting practices between 
countries make international comparisons simply on the basis of national accounts difficult.  

The first approach is to compare what is expensed by government and what is expensed by households. What is expensed by government is the 

final consumption expenditure of government (P13/S13) in the relevant COFOG positions (education: CG090, health: CG070).  What is expensed 
by households is the final consumption expenditure of households (P31/S14) in the corresponding 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 of household in total household and government expenditure 

Australia Germany Italy Japan Korea UK USA

Health 37 28 24 26 51 15 95

Of which 

hospitals*

7 4 12 3 40

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 share of 

householdsô hospital payments over total health expenditures. 

Source: OECD national accounts 

In this table, the US appears very different from other countries regarding health: nearly all payments are deemed to be made by households. 

However, this may reflect a different convention in the national accounts rather than a real institutional difference with other countries: in the US 
national accounts, households are seen as paying the totality of medical goods and services and then are reimbursed by government (social 

security) in cash (D62). In other countries, reimbursements by government remain classified as payments made by government in kind (D6311). If 

one adjusts the number for the US, the share of householdsô expenditures becomes 57% from 95%. 

It should also be noted that the table above cannot give an indication of the share of ñmarket goods and servicesò compared to ñnon market good 

and servicesò. Indeed, government expenditures include reimbursements made by government to market providers on behalf of households, such as 

reimbursements of medicine by social security to market providers of medicines. But the output of non-market goods and services can be 
approximated by the final consumption of general government (P3/S13) minus social benefits in kind via market producers (D631A)7 in the 

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

of households in the corresponding COICOP positions (education: CP100, health CP 060) plus these social benefits in kind subtracted above. 
Based on this approximation 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 

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 health market goods and 

services is much larger in most countries than the share of household expenditures. In Germany, Japan, Korea and USA, it is nearly 100%. In 

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

                                                      
7
  These social transfers in kind correspond to payments done by the government to market producers on behalf of 

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

SNA for this sub-aggregate of D631, so here it has been called D631A. 
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1.2. Production and consumption of education and health services in volume 

1.2.1 Introduction 

23. Although much effort is spent on measuring the value of GDP at current prices, an even more 

important objective of the National Accounts is to derive a measure of the growth of GDP and its 

components in volume. Growth in volume excludes from the picture the changes in price levels between 

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 in analysing economic growth, productivity and inflation. It is indeed the 

main objective of this handbook to deliver recommendations of the measurement of the volume of output 

(equal by definition to the volume of consumption) of health and education services. For complex services 

such as education and health, and moreover, in a context where there are no economically significant 

prices, this is a difficult task. Previous methodologies have relied on measuring the volumes or the prices 

of inputs to obtain a measure of the volume or price of outputs, but such input-based 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 be produced with the same resources. 

As there is much evidence of changing quality of output in health and education services, ignoring 

productivity changes means foregoing important information for analysts and policy makers and measuring 

volume growth inaccurately.    

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 

quantities 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 that 400 treatments 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 interpreted. But the lack 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. To use 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 services. As will be 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 this relevant 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 and Utility   

26. The conceptual discussion starts with a simple market model of producers and consumers. On one side 

of the market, there are producers who supply goods or services that are the result of a production process. 

In the production process, labour, capital and intermediate inputs are combined with a certain technology 

to produce outputs, the products that are traded on the market. For the moment, we take it that outputs are 

well-defined and transactions of these outputs on the market are 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.   
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27. On the demand side, consumers purchase the goods and services supplied. Standard economic theory 

attributes a utility function to consumers where utility depends on the quantity of goods and services 

consumed. The utility function indicates how the consumer appreciates (in unobserved óutilsô) the quantity 

of products purchased. Utility is difficult to measure because it is a subjective concept and because it is not 

directly observable. However, for the purpose at hand, the notion of utility is useful in at least two ways.  

¶ First, the utility perspective has implications for the statistician who has to classify goods and 

services into categories when measuring price and volume developments: price and volume 

indices, even at the most disaggregated level, nearly always reflect several individual goods or 

services (óitemsô) that are grouped together as óa productô. The grouping of items should be 

performed in such a way that each one satisfies the same or similar consumer needs: this may or 

may not coincide with production processes. For example, in health services, it may be better to 

group treatments by type of disease (ótreatment of heart attacksô) rather than by type of treatment 

(ómedicationô, or óoperationô). The advantage of this approach is that it compares 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.   

¶ Second, the utility perspective helps us to model consumer behaviour and to conceptualise price 

and volume indices. One example of such a concept is the cost of living index, described as the 

extra expenditure that a consumer ï in the presence of price changes - has to incur from one 

period to the next if s/he wants to keep utility 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 living this will 

normally have implications for the measurement of health and education price and volume 

indices.   

28. In the simple market situation taken here, a price 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 transacted. In 

a competitive market, consumers and producers interact until a market price is established. The equilibrium 

price times the transacted quantity equals the value of the goods transacted on the market and this value 

reflects both consumer preferences and producersô costs. Instead of deflating values with a price index, one 

could also set up an index of volumes or quantities produced and consumed directly. Price and volume 

indices of the Laspeyres
8
 type are shown below where Pi

t
 stands for the price of product i in period t and 

Y i
t
 for its quantity:  
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29. Three things are worth noting about these indices.  

¶ First, prices or quantities of the products are weighted with expenditure shares and these 

expenditure shares ï measured by market observation ï reflect the joint, equilibrium valuation of 

                                                      
8
 The Laspeyres-type 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).  



 STD/CSTAT/WPNA(2007)3 

 15 

each product by consumers and producers. Thus, market prices and quantities reveal the 

interaction of consumer preferences and producer costs.  

¶ Second, in the simple model at hand, changes in quantities Yi
t
/Y i

t-1
 and in prices Pi

t
/Pi

t-1
 are 

simply measured by comparing them between periods ï implying that the units of measurement 

for Yi
t
 are the same as the units of measurement for Y i

t-1
 and that the set of products is stable ï 

product i has to exist in both periods to be compared. A volume 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 as the weighted average of the number of actions or activities 

transacted in the two periods. The same is true for a price index, which could be constructed as a 

weighted average of the price changes between two periods. No further reference is needed to 

notions of utility and this corresponds to the general guidance given in the System of National 

Accounts. The picture changes when there is quality change and when new products appear. 

Matters are further complicated when it comes to the specific areas of health and education 

services because prices may not represent an equilibrium valuation and in some cases, no price or 

an economically insignificant price is charged. 

¶ Third, the simple presentation here also makes the implicit assumption that there is exactly one 

measured unit of quantity that constitutes Yi or one measured price that constitutes Pi. It was 

already mentioned earlier that in practice, this is not the case. The Pi
ô
s are un-weighted averages 

of individual items which constitute an elementary price index. Similarly, the Yiôs for a volume 

index are actually un-weighted averages of quantities of individual products. How individual 

products (óitemsô) are grouped is a question that has to be answered with respect to the purpose of 

the price or volume index. Above, it was mentioned that a useful criterion for grouping individual 

items is that they potentially satisfy the same or similar consumer needs or that they are 

substitutes from a consumer perspective. Conversely, if different items are not interchangeable 

from a consumer perspective, they should be treated as different products. In the presence of 

quality change or new and disappearing items, the question of grouping items becomes 

important. This is further discussed below.  

¶ Conclusion 1: If there is no quality change, and if the set of products produced by the health and 

education service industry is 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 would be captured by 

measures of teaching activity such as pupil hours suitably differentiated by level of teaching. 

Health care services would be captured by measures of health care activities such as completed 

treatments, suitably differentiated by type of treatment. 

¶ Comment: this output measure is different from an input-based measure 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 health and education industry.  

1.2.3 Quality change, new and disappearing products  

30. An unrealistic assumption in the model above is the unchanged set of products between two periods. In 

reality, the quality of products changes over time, 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 shall ignore here the 



STD/CSTAT/WPNA(2007)3 

 16 

distinction between new products and quality change
9
 but note a few general points about quality 

adjustment
10

 of prices or quantities.  

31. One technique to deal with quality change in products is to group them such that only products of the 

same specification are compared over time or in space. Such grouping or matching ensures that only prices 

or quantities of products of the same or very similar quality are compared. The 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 day-time schools or hospitals with different levels of non-medical services. Note, however, that 

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 products that are matched have 

to be a good indicator of the price or quantity movements of those products that are not matched ï in 

particular products that are newly entering the market. Also, all other price or quantity changes that arise 

outside the sample of matched products are ignored.  

                                                      
9
 For a discussion see for example IMF et al. (2004). 

10
 For an in-depth treatment of quality adjustment in price measurement see Triplett (2006). 
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Box 2. Why narrow specifications of products may not always be sufficient to capture quality change 

A straight forward technique of dealing with quality change in a price or in a volume index is to match models, i.e., to compare 

only prices or quantities of products that are tightly specified. In other words, products are treated as different products whenever 

their characteristics are different. The more specific the characteristics of a particular product, the less likely it is that a 

modification of the product goes unnoticed and that a change in quality is not recognised as such. Such implicit quality-adjustment 

is well adapted when the set of products observed is stable and when it is representative for the universe of products. It may, 

however, be insufficient, when products change, when there are substitution processes between new and old products and when 

there are no markets or when existing markets operate imperfectly. This is best illustrated by way of an example. We use a quantity 

index here but the same points could also be made by way of a price index that is subsequently used to deflate values. 

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

introduced in period 1. In addition, as may well be the case, the unit cost of laser treatment is lower than the unit cost of traditional 

surgery. The total number of interventions remains the same. 

Period 0 Period 1 Period 2 Period 0 Period 1 Period 2

Unit cost 100 100 100 - 90 90

Number of interventions 50 40 5 0 10 45

Total cost 5000 4000 500 0 900 4050

Traditional surgery Laser surgery

 

Now consider a matched-model approach towards calculating a volume change from period 0 to period 1. In the simplest case, the 

volume index is given by the quantity changes in the two treatments, each weighted by the cost share it occupies in period 0. As 

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

the number of traditional surgery, or (40/50-1)=-20%. Between periods 1 and 2, the corresponding volume index equals 

[sT(5/40)+sL(45/10)]-1=-7.1% where sT=82% and sL=18% are the period 1 cost shares of the traditional and of the laser treatment 

respectively. This approach treats the two treatment as different products and the sharp drop in the total volume index in period 1 

reflects the ónew goodsô problem that arises when new products enter the sample that cannot be compared with quantities in the 

base period. Note also the assumption implicit in this model: consumer valuation of the two products is captured by the relative 

unit costs, so if laser surgery is cheaper than traditional surgery, this method implicitly quality-adjusts downward the quantity of 

laser surgery when it is combined with traditional surgery. In a perfectly operating market, the price of the traditional treatment 

would see an instantaneous downward adjustment, bringing consumer valuation of the two processes in line but in the practice of 

health services provision, in particular in a non-market context, this would appear an unrealistic assumption.   

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

product. In this case, no cost weighting is applied between the two treatments ï and the number of treatments is simply added up. 

As there are 50 interventions in every period, the result is a volume index that shows zero growth and a declining price index, 

reflecting the drop in average unit costs of treatment. 

The previous method is justified if it is plausible that consumers are indifferent about the two treatments. If this is not the case, and 

they prefer laser over traditional surgery because the former is less intrusive or requires fewer days of recovery, an explicit quality-

adjustment is needed. Such an adjustment can be applied to the quantity measures, either by scaling up the quantity of laser 

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

treatment is expressed in equivalents of the other treatment, and the ratio should in some way reflect consumer preferences. 

Alternatively, prices or unit costs could be rescaled before constructing a price index. Suppose the adjustment factor is 1.1 ï each 

laser treatment is the equivalent of 1.1 traditional treatments. Then, expressed in ótraditional surgery-equivalentsô, the number of 

treatments is 50 in period 0, 40+10*1.1=51 in period 1 and 5+45*1.1=54.5 in period 2. The resulting volume index is +2% in 

period 1 and +6.9% in period 2. Obviously, the difficulty lies in determining the adjustment factor which should (i) reflect 

consumer preferences; (ii) be uni-dimensional. Much of the present Handbook is actually devoted to the identification and 

measurement of such adjustment factors.  

32. If matching is insufficient, other, explicit, techniques have to be invoked to account for quality change. 

In general, the quality of a product can be expressed by the quantity of its characteristics. Quality change 

can then be captured by the change in characteristics. Similarly, price changes in products can be attributed 
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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 indices
11

 that are now well established among statistical agencies.  

33. Quality adjustments require the identification of a set of characteristics such as the speed, engine size 

or equipment for a car or the processor speed for a computer. Berndt et al. (2001) use patient 

characteristics, 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 those price changes that constitute óinflationô.  An 

important result of the hedonic model is that it allows the identification of characteristics and provides a 

market valuation of each one
12

. 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 characteristics to be computed, 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 by non-market producers, 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 that is directly relevant to consumers although it will be a relevant signal to 

insurers and to health providers. The implication is that such prices may not be useful in revealing 

consumer preferences.  

35. What remains true, however, independently of whether or not goods or services are transacted on a 

functioning market, is that when products undergo quality change, when some products disappear and 

others emerge, it is always necessary to identify characteristics of products. 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 

characteristics that consumers and/or producers value. Health 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 well-defined and well-measured set of characteristics leaves the problem of aggregation across the 

quantities of characteristics which are, by their very nature, expressed in very different physical units.  If 

there is a need to produce a single number for quality adjustment, and if there is no market information to 

value characteristics, measurement has to proceed differently. Enter the notion of outcome.   

36. Consumers attach utility to a good or to a service because it affects outcome, i.e., a particular state that 

they value and which can be measured. We 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 medical care (óoutputô in our terminology), the state of health (óoutcomeô 

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 dependent on health care services, on 

the environment, lifestyle etc.). Thus, a health activity with a higher composite quality than another health 

                                                      
11

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

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

are valued by consumers and that have cost implications for producers. Triplett (2006) writes on this: ñIt is well-

established ï but still not sufficiently understood ï that the 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 óreduced formô of supply and demand functions derived from [the utility and the production 

functions] as the term is conventionally used. Establishing these results requires consideration of buyer and 

seller behaviour towards characteristics]ò (page 231). 
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care activity could be identified as such if it contributes more to health outcome than the alternative 

activity
13

.  

37. Thus, one possibility to deal with the aggregation problem is to subsume several characteristics into a 

single indicator that reflects the contribution of the product to outcome. For example, in the case of price 

indices for health care, Triplett (1998) suggests quality-adjusted life years (QALYs) as a single 

dimensional measure that could be used for the quality-adjustment of different treatments within a product 

group. The point is to derive a single indicator that serves as a reasonable summary of a true, multi-

dimensional set of quality characteristics valued by consumers when purchasing health or education 

services. Careful judgement needs to be applied in the choice of such a measure. In particular,  

¶ it should not be affected by any other factors that influence consumer outcome (e.g., socio-

economic background of students or lifestyle of patients) and 

¶ it should reflect as closely as possible the normal, or average or expected effect of the activity on 

the state of health or the state of knowledge of the consumer. óNormalô, óaverageô or óexpectedô 

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 use of these services. 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 measured as equal quantities of medical 

services. 

38. Note that the last principle ï measuring output without regard to the individual capacity of the 

consumer, has to be applied with care. In principle, it should not matter for the volume measure of services 

who is consuming a service just as the volume measure of car production should be unaffected by whether 

a car is purchased by an old or by a young person. However, when the nature of the service changes due to 

certain consumer characteristics, the situation may be different. For example, an old patient suffering from 

the same disease as a young patient may need more care due to longer time to recover. This may result in 

higher expenditures for the group of older patients. Similarly, providing education services for special 

types of pupils might be costlier than for normal pupils. In such cases, a higher volume rather than a higher 

price should be recorded because the nature of the service is different. There are thus cases of different 

products with the implication that volume measurement should be stratified by type of consumer
14

. 

39. In conclusion of this section on quality adjustment: it is necessary to qualify the earlier statement that 

to measure the quantity or the price change of a single product (PL
t
, or YL

t
), one does not have to recur to 

considerations of outcome and this leads to the following conclusions.  

¶ Conclusion 2: A first step towards capturing quality change is the correct stratification, 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 Berndt et al. (1998) 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. Second, there may 

also be a trade-off between immediate utility derived from consumption (say a fatty diet) and long-term 

disutility from reduced health status. This complicates formalisation of consumer behaviour but is secondary to 

the issue  at hand, namely the measurement of health services. 

14
  There is nothing extraordinary in the assumption that the ñsameò service is different for different consumers. For 

example, products intended for children are often smaller than those for adults (clothing, restaurant meals etc.) 

and are treated as separate products in price or production statistics. A similar quantitative difference in products 

may concern also services. 
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changes are automatically controlled for. However, matching of services has its limits when 

comparable products do not exist in comparison 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 to particular parts of the population).  

¶ Conclusion 3: For the process of quality adjustment of the quantities or prices of output it is 

necessary to invoke outcomes, because characteristics that matter for consumers have to be 

identified for quality adjustment. Thus, it may be necessary 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 that the quality of 

services cannot be identified without considering indicators falling outside the production 

boundary. 

¶ Conclusion 4: In general, quality is multi-dimensional. Some of the multi-dimensionality can be 

captured by stratification. For certain market health or 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 quality characteristic, which is directly linked to the impact on the ñoutcomeò. 

The choice and measurement of this characteristic is key in the process and needs careful 

consideration. 

¶ Comment: if quality adjustment is one-dimensional and based on health and education outcome, 

the above definition of output amounts to saying that the volume of output is measured as the  

contribution of production to outcome. When compared to more traditional approaches of explicit 

quality adjustment, such as hedonic techniques, the following points emerge. With hedonic 

techniques, several utility-enhancing characteristics are revealed a posteriori by examining 

observed market prices. The characteristics are compared and weighted on a monetary scale. In 

the case of outcome-based quality adjustment, a single utility-enhancing characteristic is 

determined a priori and is measured on a non-monetary scale. 

¶ Conclusion 5: with the above remarks on quality adjustment in mind, volume measures of output 

could generally be defined as the quality-adjusted counts of processes. Processes should be 

classified by consumer-relevant categories such as the completed treatment for a particular 

diseases or the level of education provided. These general definitions will be more elaborated in 

the relevant chapters. 
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Box 3. The meanings of óoutcomeô 

Outcome has been used in different ways in the relevant literature on health services. Two usages are common: 

In the health care literature, óoutcomeô is typically defined as the resulting change in health status that is directly attributable to the 

health care received. Triplett (2001) indicates this usage in the cost-effectiveness literature and quotes Gold et al. (1996) who 

define a health outcome as the end result of a medical intervention, or the change in health status associated with the intervention 

over some evaluation period or over the patientôs lifetime. Employed in this sense, some authors suggest that the óoutputô of the 

health care industry be measured by óoutcomeô.  

Among national accountants, óoutcomeô is typically used to describe a state that consumers value, for example the health status 

without necessarily relating the change in this state to the medical intervention. For example, Eurostat (2001) gives as examples of 

ñoutcome indicatorsò the level of education of the population, life expectancy, or the level of crime. Atkinson (2005) has the same 

usage of the word. Understood in this sense, outcome in itself cannot be a useful way to measure output or the effectiveness of the 

health or education system. In terms of national accounts semantics, the ómarginal contribution of the health care industry to 

outcomeô is the equivalent to the notion of óoutcomeô as used in the health care literature.  

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

is the usefulness of definition or the other.  As the present handbook follows in the line of Eurostat (2001) and the Atkinson 

Review (2005), it also employs the term óoutcomeô in the sense of the national accounts literature. 

40. Table 2 provides examples of measures of inputs, outputs, outcome and utility for a ótraditionalô good 

(a car), a ótraditionalô service (car repair), and health and education services. There is much common 

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

labour, capital and intermediate inputs. Output can generally be considered as counts of actions or 

activities (in the case of services), and as counts of units (in the case of goods), each suitable differentiated 

to reflect quality differences. Outcome is the state that is valued by consumers ï a functioning car, the state 

of health, the level of knowledge etc. 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 outcome 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 unique to, the case of health and 

education services. 
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Table 2: Examples of inputs, outputs, outcome and utility 

Good or service Input  Output  Outcome Utility  

Car Labour (hours of machine 

operators, managers, é) 

Capital (hours of 
assembly robots, 

computers,) 

Intermediate inputs (steel, 
tires, é) 

Number of cars with 

specified bundle of 

characteristics (e.g., engine 
power, type of safety 

equipment, type of 

upholstery)  

Transportation services 

derived from using the car 

Satisfaction from 

transportation services and 

from the car as such 

Health services Labour (hours of nurses, 

doctors, é) 

Capital (hours of medical 
instruments, hospital 

buildings,é) 

Intermediate inputs 
(pharmaceuticals in 

hospitals, é) 

Number of quality-

adjusted, complete 

treatments differentiated 
by type of disease  

Change in the state of 

health  

Satisfaction from improved 

quality and length of life  

Education services Labour (hours of 
teachers, é) 

Capital (school buildings, 

é) 
Intermediate inputs (food 

for pupils, é) 

Number of quality-
adjusted pupil hours 

differentiated by 

educational level   

Change in the state of 
knowledge and skills  

Satisfaction from 
knowledge, and increased 

earnings capacity, change 

in discounted life earnings 

Car repair services Labour (mechanicôs 

hours, é) 
Capital (garage é) 

Intermediate inputs (oil, 
brake pads é) 

Number of quality-

adjusted, completed repairs 
differentiated by type of 

repair  

Change in the stock of 

functioning cars 

Satisfaction from 

transportation services and 
from the car as such 

 

41. In the context of measuring health and education output, it is 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 them. Processes are observable actions by 

which health and education services are delivered although their characteristics may change over time. For 

education, a typical process measure is the number of pupils or the number of pupil hours taught in a 

particular grade. For health, a typical process measure 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 to the act 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 population of pupils, 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 associated with 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 in Figure 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 and education outcomes, can 

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

Future real 
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of GDP, 
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rounded 

citizens etc.
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Environmental 
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Outputs

National accounts Welfare, policy analysis

Inhereted skills, socio-economic 

background, etc.

Hygene, lifestyle, infrastructure 

etc.

Information about 

outcome is a 

possible tool for 

quality adjustment 

 

1.2.4 Cost and value weights  

43. The considerations above already allude to the fact that in a non-market 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 price per unit of output. For example, if health 

services are defined as completed cycles of treatment, the price for a particular completed treatment may 

not be directly observable, even under privately supplied health services because the observable pricing 

mechanism may be geared to individual activities rather than to a complete treatment. In other words, for 

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

conceptually satisfactory unit of output. There is also the issue of insurance: prices that are observed in 

some markets, in particular the market of health services, may not be indicative of consumersô willingness 

to pay if these are covered by health insurance. This leads us to conclude that differences in measurement 

between ómarketô and ónon-marketô provision of health and education services may be less pronounced 

than is sometimes assumed.  

44. Whatever the precise difference between market and non-market set-ups in 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, observed revenue or expenditure 

shares constitute the obvious choice for such weights. However, in the absence of market prices or in the 
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absence of prices that constitute signals to market participants, the relative valuation of a product by the 

consumer may differ from the relative costs of producing it. There are several ways of dealing with this 

situation: 

¶ Assume that, on average, the relative valuation by the consumer equals the relative cost incurred 

by producers. For government producers, the argument is that in a democracy, and via the 

electoral process, consumers exert some influence over the production decision of governments 

so that the provision of non-market services is socially optimal, at least over longer periods. In 

this case, the equality between relative costs and relative utility or willingness to pay holds 

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. 

¶ Impute some value for the relative valuation by the consumer to generate aggregation weights. 

The imputation of consumersô valuations of certain medical or educational services implies 

embracing a fully developed consumer or welfare perspective in the estimation of the volumes of 

health and education services. This may be controversial from a national accounts perspective if 

it implies that the total value of health or education services is different from the total expenditure 

for these services, or if the construction of weights entails delicate questions such as the necessity 

to put a monetary value on human life
15

.     

45.  Which approach is preferable? On purely conceptual grounds, there is no easy answer. On the one 

hand, it can be argued that for purposes of constructing a volume index of non-market 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 component to government output (incidentally, 

ógovernment outputô and ógovernment consumptionô are often used interchangeably) which would suggest 

looking for weights that reflect consumer valuation.   

46. In the absence of strong 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 significant advantage 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 

every 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 non-market production equals the value of its inputs. If a 

different valuation of outputs were used, the total value of non-market production would not in general 

equal total costs. While this may not be a problem as such ï in particular when non-market production is 

viewed from a pure welfare perspective ï it poses a practical issue of dealing with an additional item in the 

national accounts (ósocial surplusô or ósocial lossô arising from non-market production).  

47. Another argument rests on the fact that if statisticians attempt to attach full-scale user values to changes 

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 from the introduction of airbags in cars are not normally taken into account in 

the process of quality-adjusting car prices. 

                                                      
15

 Using value weights for a price or quantity index does not necessarily imply putting a monetary value on a year 

of life. This may be required for cost-effectiveness 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 across health service products.   
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¶ Conclusion 6: when there are no or inadequate market prices, there is no guarantee that relative 

consumer valuation and relative costs for 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 

emerge as the best way towards implementation. 

1.2.5 Times series and cross-section analysis 

48. The exposition has so far centred on measuring the volume output of education and health in a time 

series setting: this measures output 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 country over time. The 

principles set out earlier in this chapter can also be used to do the reverse of this: that is, to measure output 

over countries while holding time constant, that is carry out a ñcross-countryò comparisons. In other words, 

we can measure the volume output of several countries at one point in time. The aim should be that two 

countries producing 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 easily be seen 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 be consistent with the 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 

quality indicators to be used in cross-country comparisons, and vice-versa.  For example, if it is proposed 

to follow the number of treatments by Diagnosis Related Groups (DRGs), adjusted for quality, to measure 

the growth of the volume of hospital services over time (i.e. for a given country), it is also proposed to 

compare the volume of output of hospital services of two countries during the same year using an 

aggregate based on a comparison of numbers of identical treatments by DRG in each country.  Vice-versa, 

if we propose to use an indicator of number of pupils together with a quality indicator based on an 

international assessment of scores (PISA) for comparing the education output in two different countries, 

we will also recommend using an indicator of number of pupils associated with 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 PISA results can be considered for use as a 

quality indicator for comparing the quality of countriesô education systems, they may be less adapted than 

national examinations to measure the change of the quality over time within a single country.  It may 

therefore happen that, in practice, the recommendations differ between the time-series analysis and the 

cross-country comparison.  This is why the time and spatial dimensions are in different sections in each of 

Chapters 2 and 3. 

50. National accounts generally calculate volume time-series by deflating current price aggregates by 

adequate temporal price indices. Similarly national accounts use appropriate spatial price indices 

(ñPurchasing Power Parities
16
ò) to deflate current price aggregates (typically in different currencies) in 

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 may appear to be quite 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 reverse sides of the same coin.  Indeed, comparing 

directly the number of treatments between two countries for a given DRG is exactly the same as deflating 

the cost associated with this DRG in the two countries by a PPP equal to the ratio of the unit cost of the 

given DRG treatment in each country.  Thus the objective of this Handbook can equivalently be seen as 

                                                      
16

  See OECD (2006) for a description and interpretation of purchasing power parities. 



STD/CSTAT/WPNA(2007)3 

 26 

constructing a set of PPPs for health and education that correspond to an output based concept of volume. 

Indeed, today, the PPPs that are used for the deflation of health and education non market services are 

input-based PPPs. They consist of input cost ratios, essentially labour cost ratios: in one, the costs of one 

hour of a doctor, nurse or teacher in each country are compared. The new PPPs that this handbook 

proposes are unit cost ratios for outputs: 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 non-market measures  

51. Having dealt with some of the conceptual issues in the previous section, the following discussion takes 

a look at measurement issues. More details on measurement of health and education services can be found 

in the relevant chapters of this Handbook.  

52. Much of the discussion in this Handbook is about the measurement of non market services. But this 

should not hide the principle that the measure of the volume of education and health consumed by pupils 

and patients should not be affected at all by the status, whether market or non market, of the provider of 

the service.  In other words, the measured volume of non market services should be the same as the one for 

measurement of the volume of market services, and vice-versa, as long as the services are the same. This 

has not been the practice in the past: there has been a tendency to create separate indices for market and 

non-market production. One objective of this Handbook is to encourage the compilation of consistent 

measures of health and education output, whether these services are provided by market or by non-market 

producers. 

53. To achieve such convergence, an obvious first approach 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 there 

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 general, even if in practice things are more complicated. In general 

terms, the volumes of market services are most commonly measured by deflating sales by an appropriate 

price index.  The price index is calculated by weighting together price ratios, the amount spent on each 

service ï a function of its quantity ï 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 preferences.  

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 price index is 

equivalent to calculating directly a volume index by weighting together quantity indices which represent the volume of each 

homogeneous service; the amount spent on each service ï a function of its price - providing the relative weights to aggregate these 

quantity indices. Index number issues aside, it makes thus little difference in concept whether one constructs a price index and then 

deflates sales or whether one constructs a volume index directly. However, statisticians generally think that, in practice, the 

sampling for a price index is easier to undertake 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 indices in national 

accounts obtained through deflation by a price 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 and non-market services.     

55. However, the extension from the market sector to the non market sector is more complicated. One first 

problem is that, in the non-market sector, we do not observe ñmarket pricesò but ñunit costsò established in 

a non-market context (i.e. in a highly regulated context) and it is unclear how well unit costs reflect 



 STD/CSTAT/WPNA(2007)3 

 27 

consumer preferences (see section 1.5 for a discussion). However, it is important to note that the 

classification of producers as ómarket producersô or ónon market producersô does not necessarily mean that 

in one case they are facing pure market prices and in the other case there are no price signals whatsoever: 

prices may be regulated (and thus not entirely free) even if the sector is called ómarketô in the national 

accounts. This may typically 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. Indeed, in some 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 the service procured by the non-market sector. In other 

words, the 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 may be mainly dealing with small or standard interventions, for which 

it is easier to calculate a volume measure, while the public hospital services also cover much more 

complicated interventions, for which volume calculations are also more difficult. Thus, the market sector 

may not be representative for the entire sector. 

57. The third reason is that, even for market operators, the principles for measuring prices and volumes of 

health and education services are not very well well-established. The existence of a CPI or PPI for market 

education or health services does not automatically imply that this CPI or PPI is a perfect price index. As 

explained earlier, there is as much difficulty in taking account of quality change in a price index as in a 

volume index. Price statisticians have long recognised these difficult ies.   

58. The United States are a case in point. A large part of expenditures on health in the US is directly 

attributed to household expenditure (see Box) and provided by ñmarket producersò. These expenditures are 

therefore covered in the CPI. The volume of health services in the national accounts is then obtained by 

applying the relevant CPI deflator to health expenditure. However, the extensive literature on the difficulty 

of quality adjustment for health services in the US CPI shows that the basic problems with price indices are 

the same as with volume indices in other countries.  

¶ Conclusion 7: the basic measurement methods used for the market and for the non-market 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 issue is to ensure that the individual quantity changes measured in a volume 

index correspond to the price from which price indices are built up, whether in the market or the 

non market sector. 

 



STD/CSTAT/WPNA(2007)3 

 28 

 

CHAPTER 2. EDUCATION SERVICES
17

 

2.1. Terminology and concepts in education services 

2.1.1 Defining education services 

59. A useful starting point for the definition of the product óeducation servicesô is provided by the 

UNESCO
18

, consistent with the International Standard Classification of Education (ISCED-97), namely as  

ñorganised and sustained communication designed to bring about learningò, where: 

¶  ñCommunicationò involves the transfer of information between two or more persons; 

¶ ñOrganisedò communication is that which is planned in a pattern or sequence, with established 

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; 

¶  ñSustainedò communication is that which has the elements of duration and continuity as part of 

the learning experience; 

¶  ñLearningò is taken as any change in behaviour, information, knowledge, understanding, 

attitudes, skills, or capabilities which can be retained and cannot be ascribed to physical growth 

or to the development of inherited behaviour patterns. 

60. This definition led to an international classification of levels of education that is also consistent with 

the scope of national accounts.  

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

Level 0 Pre-primary education 

Level 1 Primary education or first stage of basic education 

Level 2 Lower secondary or second stage of basic education 

Level 3 (Upper) secondary education 

Level 4 Post-secondary non-tertiary education 

Level 5 First stage of tertiary education 

Level 6 Second stage of tertiary education 

Note: ISCED defines also 25 ñfields of educationò.  

                                                      
17

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

of his contribution is available from 

http://www.oecd.org/document/47/0,3343,en_2825_495684_37733615_1_1_1_1,00.html. 

18
  UNESCO General Conference, 29

th
 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 whose primary activity is the provision of 

education services. The relevant classification in the national accounts is ISIC
19

, a classification of 

activities and CPC
20

, a classification of products. CPC and ISCED are consistent in their definition of the 

education services.  

62. Table 4 shows how the classes of activities as defined in ISIC match up with the levels of education as 

defined in ISCED. Several points are worth noting: 

¶ The three-way break down of educational activities in (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, and this is consistent with 

the ñeducation dataò structured and collected internationally; 

¶ Informal education, i.e., sport or recreation education, cultural education and other education are 

in principal part of education activity. However, they are not specifically treated in this 

Handbook, although the basic principles for measuring formal education should apply.  

¶ Educational support activities were not part of education in earlier activity classifications. The 

specific contents of ISIC Rev. 4 on this activity remain to be defined but it is clear that it should 

relate to activities that are closely related to core educational activities such as school bus 

transportation. Overall, the size of these activities is likely to be small in comparison and no 

specific guidance on their price-volume split is provided here. 

¶ 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 services. Output measures of the education 

sector as an activity should reflect the primary as well as secondary and tertiary activities, i.e., the 

whole set of products that is produced in the industry. This Handbook does not provide specific 

guidance for the measurement of secondary activities. 

¶ For completeness, other relevant classifications should be mentioned. In the Classification of the 

Functions of Government
21

  (COFOG), and in the Classification of the Purposes of Non-Profit 

Institutions serving Households (COPNI), the concept of education is broader than education 

activities and products in national accounts with research and administration regulating the 

activities of education included in óeducationô in COFOG and COPNI.  

                                                      
19

  International Standard Industrial Classification of All Economic Activities, see chapter 1, section 1.1.1. and 

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

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

21
  Classification of the Functions of Government, see chapter 1, annex 1 and more information on 

http://unstats.un.org/unsd/cr/family2.asp?Cl=4 

http://unstats.un.org/unsd/cr/family2.asp?Cl=16
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 ISCED-97 

ISIC rev 4 classes ISCED-97 levels of education 

8510 Pre-primary and primary education Levels 0 and 1 

8521 General secondary education Levels 2 and 3 oriented general 

8522 Technical and vocational secondary education Levels 2 and 3 oriented vocational and technical 

8530 Higher education Levels 4, 5 and 6 

8541 Sports and recreation education  

Not classified in ISCED-97 levels of education 
8542 Cultural education 

8549 Other education n.e.c. 
 

8550 Educational support activities Not explicitly mentioned in ISCED-97 levels of 

education 

 

63. This handbook focuses on formal education corresponding to the ISIC activities 8510 to 8530, which 

are also the levels of education shown in ISCED-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 delineate the substance of output and shown in Figure 2 below. In the past, national 

accounts relied 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 

importance of wages in this sum, and because deflated wages are directly correlated with the number of 

teachers, this could be dubbed as a method whereby the volume output was approximated by number of 

teachers. The method proposed in the present handbook voluntarily moves away from this approach with 

the objective of defining 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 people would disagree that a well-developed, quality-adjusted output measure of education is preferable over a volume 

measure of education services that relies on deflated costs or on the volume of inputs. An important question is, however, whether 

a volume measure of output without explicit quality adjustment, i.e., one that relies on processes, is necessarily an improvement 

over an input-based measure. Education provides some interesting examples here, although a similar reasoning could be applied to 

the measurement of health services. The following examples have been drawn from a document by Statistics Denmark (2002). 

Let us assume that there is a change in the composition of output between the different strata of education services where the latter 

have been defined to reflect the levels of education. If there is a change in the composition of students within a particular stratum, 

for example, there is a larger share of university students in the field of arts and a smaller share in the field of science, a simple 

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 an increase in intermediate 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 process-based volume indicator but an input method would record an 

increase. Statistics Denmark concludes that this constitutes another example for a case where an input method seems to be more 

appropriate than the volume indicator method. 

There is no final answer to this issue but the above examples alert to the importance of incorporating quality adjustments as 

quickly as possible, lest there be a biased measure of output. However, the above examples also demonstrate the importance of the 

right level of stratification. For example, if tertiary 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 the above criticism 

of the output measure would no more apply.     
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65. The first step towards measuring education output is to look at processes. Eurostat (2001) defines the 

process measure for education services as the number of pupil-hours, 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 have to be differentiated by the level of 

education and possibly other characteristics with a view to obtaining a first hold on compositional and 

quality change in education. Other characteristics could for example be the need for teaching of special 

education students.  

66. Differentiation of teaching activities constitutes an implicit control for quality. This may, however, not 

be sufficient and the final output measure may require an explicit quality adjustment. The method proposed 

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

by exam scores to carry out this quality adjustment (see for example OôMahony and Stevens 2003). How 

this can be done is described in greater detail below. Suffice it to say here that one major 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 services. Another 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 labour market generates (Jorgenson and Fraumeni 1992). This human capital approach 

has not been explored in great detail in this Handbook. However, it provides a complementary option of 

deriving quality-adjusted measures of educational output in the absence of data on exam scores, for 

example for post-secondary or tertiary levels of education. Yet another approach towards quantifying 

quality differences in educational services is the housing value approach that relies on the information 

about house price differences for houses near borders of school districts with differential performance 

ratings (Black 1998).  
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Figure 2: Inputs, outputs and outcomes in the provision of education services 

 

2.2. Measuring the volume of education services over time 

2.2.1 Education services and quality adjustment with exam scores 

68. The basic process or activity variable for education services has been identified as the number of pupils 

or the number of pupil hours, differentiated by level of education and possibly by other relevant 

characteristics such as by the extent of non-educational services provided (boarding schools and daytime 

schools etc.). For reasons explained shortly, this Handbook prefers the number of pupils over the number 

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 remains a manageable 

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 and will depend on the level of education considered. For example, there is little 

point in recommending the use of exam scores for the quality adjustment of pre-primary education. For 

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

For secondary education, an important quality component of the output is the expected transfer of 

knowledge and skills delivered towards a pupil, and data on exam scores may provide a conceptually 

correct and empirically feasible option for explicit quality adjustment. This 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 

educational services, one way to capture quality is to assess whether more or less knowledge is transferred 

on average per pupil. Other quality components exist, but to keep things tractable, an assumption has to be 

made that for a given level of education, the single most 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 gets lost when focussing on average scores.    

71. In case the outcome can be assessed by a score, the quality adjustment of the output measure should be 

proportional to the change in the score brought about by teaching. There are two issues here: how to 

establish a factor of proportionality between the change in scores and the change in output ï a 10% rise in 

scores does not automatically translate into a 10% rise in the quality of output. The second issue relates to 

the fact that changes in scores have to be limited to the contribution of the education service i.e., measured 

without the influence of environmental factors.  

72. Contribution of the education unit means that only that part that is attributable to the education unit in 

the average change in the education outcome of a pupil should be measured for quality adjustment. Other 

contributions should be excluded, in particular contributions by:  

¶ The pupil him/herself (inherited skills or special efforts, motivation); 

¶ The family (socio-economic background, intellectual stimulation by parents etc.); 

¶ Another education unit (extra school remedial courses, private tutoring if the focus is on a unit 

and not on the whole education system, etc.). 

73. These other contributions to the pupilsô level of knowledge and skills explain mainly why different 

pupils obtain different outcomes by receiving the same teaching (hence, the same output). 

74. Expected contribution, which can be more intuitively replaced by average contribution, means that the 

output and the actual final consumption are not determined by each individual pupilôs characteristics and 

ability to derive a utility from the service provided, but they are influenced by the general distribution of 

these characteristics (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 individually derived from its 

consumption. Expected contribution implies that the transfer of knowledge can be unsuccessful for an 

individual pupil, and that the output is reputed identical for all pupils of a same class receiving the same 

teaching. Therefore the measurement of the output has to be made ñin expectationò relatively to one pupil, 

which amounts to an ñaverageò in case of large numbers. For a whole class or a whole nation, the total 

expected transfers equal the total actual transfers. 

75. If the activity/process component (number of enrolled pupils) is combined with the main quality 

component defined above, we can consider the following relationships, by level of education and 

curriculum. ȹScore/Pupil (t) stands for the average change in exam scores during year t due to teaching 

activities: 

(1) Volume of education services (t) = Number of pupils(t)*(ȹScore/Pupil (t)) 

  = Number of pupils(t)*(Expected transfer of knowledge/pupil (t)) 

  = Total transfer of knowledge (t). 

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 percentage change of scores translates into a 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 and the transfer of knowledge remains. 

77. In conjunction with explicit quality adjustment, it is preferable to formulate expression (1) in terms of 

the number of pupils rather than the number of pupil-hours. Using pupil-hours 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 obtain less, say 90%, of the change in score relatively to his ñnormalò 

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 100% vis-à-vis his assiduous 

schoolmates, but this is incorrect, for the negative factors have been counted twice, and the actual transfer 

of knowledge should be taken as 90%.  

78. The present formula is consistent with Eurostat (2001): 

¶ If no indicator of change in scores is available, and no model is built for this part, this formula 

reduces to the number of pupils, which is the second best quantity indicator recommended by the 

European handbook; 

¶ If no indicator of change in scores is available, but it is reasonable to assume that the process of 

transfer of knowledge is proportional to pupil-hours, we can take into account this proportionality  

and in this case the formula provides the number of pupil-hours, which is the first best quantity 

indicator recommended by the European handbook. 

Change in scores versus absolute levels 

79. Output is a flow concept and the quality adjustment factor has to capture the change in academic scores 

between the beginning and the end of the school year, everything else being equal. In practice, there are 

hardly any academic scoring systems that give such results, as exams are not comparable between different 

ages. Some cases exist, however, where exams take place at different ages and seem to be comparable 

between ages. This information can be used to establish a link between scores and years of education. The 

Analysis of National Assessment of Educational Progress (NAEP) in the United States has been used for 

this purpose: 

ñAnalysis of [é] NAEP math test scores suggests that a standard deviation of test scores is the 

equivalent of 3.3 years of schooling (the standard deviation of math NAEP scores for 17-year-

olds is about 31 points; this was approximated by observing the percentile distribution of scores 

in 1996 and assuming a normal 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 cross-sectional standard deviation of 

31).ñ(Christian 2006). 

80. Thus a relation can be established between additional scores and additional years of schooling. This 

can be illustrated by the following example. Suppose there are two schools, A and B, with 100 pupils per 

grade between the age of 9 and 17. In school A, students achieve average scores of 231 for 9-year old 

pupils ï the entry ï and an average score of 307 for 17 year olds at the end. In school B, 9-year students 

score the same average as in school A, i.e., 231 points. Thus, at school entry, both student populations 

show the same characteristics. However, in the final scores, the 17-year old students in school B obtain an 

average result of 338 points, which corresponds to 307 in school A plus one standard deviation, i.e., 

307+31=338 points. 
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81. The transfers of knowledge and skills and contributions to the change of the outcome for each pupil are 

valued 76 in school A (307-231=76) and 338-231=107 in school B for 8 years of schooling or 9.5 points 

per year in school A and 13.37 points in school B. The conclusion would be that school B has transferred 

13.37/9.5=41% more knowledge than school A.  

Exclusion of family and individual background 

82. Education outcome is essentially due to three contributions: (1) inherited skills, (2) knowledge and 

skills attributable to the family background, and (3) knowledge and skills transferred by the education 

units. When the objective is to measure the output of the education services, only the third contribution is 

relevant and has to be separated from other influences.  

83. The environmental factors of consumers, also called non-discretionary inputs, should 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, been put in place in international student assessments like PISA that 

features an ñEconomic, Social, and Cultural Status (ESCS)ò correction where results from every country 

are corrected to values that would have been observed, had every country the same ESCS structure as the 

OECD on average.  Other examples how environmental variables can be controlled for can be found in 

national comparisons of education units: comparisons are made with ñexpected outcomesò that account for 

the economic and social characteristics of the pupils, but the correction for environmental factors is often 

forgotten when time-series of exam scores are used for quality adjustment! The economic, social and 

cultural structure moves slowly, too much to be observed with reliability each year, but this 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 time-lag between outcomes and outputs 

84. A major problem with the use of scores as a tool for quality adjustment is the 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 may be necessary to link the global output of one year to the 

outcomes measured in later years. This will be discussed also in the context of cross-country comparisons 

of score results. 

85. One of the advantages of the human 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 

Non-educational goods and services included in ñeducationò in national accounts 

86. All the reasoning on education output so far related to ñcore educational servicesò. There are other, 

non-educational goods and services produced by education units, for example catering, boarding services, 

and transport services. These services should be deflated or directly estimated in volume separate from 

education services and consistent with the kind of product provided (see also Eurostat 2001). Aggregation 

with core educational services should be based on the cost weights.  

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 can be used 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 fields and grades. 
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88. Also, academic scores have an element of subjectivity as every teacher has a different subjective 

method of scoring. Ordinal rankings of pupils or the use of minimal thresholds can help making scores 

more ñobjectiveò, but makes it difficult to quantify differences between pupils. 

89. The first step usually consists in normalising the Standard Deviation of scores across countries or over 

time. It seems that many national and international assessments are standardised with two alternative 

conventions: either 1 Standard Deviation (SD) = 10% of the average (US NAEP test in mathematics), or 1 

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

distribution of scores respects a ñnormalò frame, the 16
th
 centile of pupils performs the average ï 1 SD, 

while the 84
th
 centile of pupils scores the average + 1 SD. It means that in the case of 1 SD = 20%, that the 

second category is supposed to know (1 + 0.2) / (1 - 0.2) = 1.5 times as much as the first category, or in the 

case of 1 SD = 10%, that the second category is (1+0.1) / (1ï0.1) = 1.22 times more skilled than the first 

one. International or temporal comparisons will therefore command using the same norm. Scores realised 

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

90. There is some evidence that the normalisation of the observed distributions to a common mean and to a 

SD of 10% or 20% of the mean may be a reasonable choice. In the economic literature, returns to 

education have been used to link exam scores and future real earnings. Krueger (2003) reviewed three 

studies: 

 ñMuriane, 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 figure for females was 10.9 percent. 

Currie and Thomas (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 quartile 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 the math test is associated with 7,6 

percent higher earnings. 

Neal and Johnson (1996) use the National Longitudinal Survey of Youth to estimate the effect of 

studentsô scores on the Armed Forces Qualification Test (AFQT) taken at ages 15-18 (adjusted 

for age when the test was taken) on their earnings at age 26-29. They find that a one SD increase 

in scores is associated with about 20 percent higher earnings for both men and womenò. 

91. The above studies would suggest that one SD in scores corresponds to about 8% or about 20% in 

earning differences, depending on the study. If relative earnings reflect relative skills and knowledge, this 

provides some support for the normalisation procedure of the distribution of exam scores mention above 

which sets standard deviation to 10% or 20 % of the mean
22

, depending on whether one looks at NAEP or 

at one of the international student survey results. There is a large margin between 10 and 20 % and no 

objective way of choosing one over the other, but these two measures provide a benchmark. We conclude 

                                                      
22  

Suppose there are two tests, X and Y and scores are noted X1 and Y1 in period 1 and X0 and Y0 in period 0. 

Then changes in scores are (X1 ï X0) and (Y1 ï Y0). A transformation from one SD to another SD (noted SDô) 

can be mathematically compiled as Xô = (SDô/SD)* X ï Constant. This transformation leaves the ratio (X1 ï

X0)/(Y1 ï Y0) unchanged (i.e. (Xô1 ï Xô0)/(Yô1 ï Yô0) = (X1 ï X0)/(Y1 ï Y0)). 
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provisionally that academic scales for direct outcomes are necessarily subjective, but there is some 

foundation for standardising to an SD that is 10-20% of the average score. 

 

2.2.2 Education services and 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 on the contributions to the literature on human 

capital by Becker (1964) or Mincer (1974). Jorgenson and Fraumeni (1992) describe their approach as 

follows: 

 ñéeconomists have found it useful to characterize the benefits of education were characterised 

by means of the notion of investment in human capital. This 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 as an 

investment in human capital, because benefits accrue to an educated individual over a lifetime of 

activities.ò  

93. When education is treated as an act of investment in human capital, traditional capital theory can be 

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 discounting the 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. Also, market and non-market labour 

income have to 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 value by the number of pupils enrolled at a given 

level of education. The 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 constant-price value of educational investment. More precisely, 

if PE(t) stands for the discounted value of the 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 constant-price 

counterpart are given by: 

(2) Value of education services (t) at current prices  = Number of pupils (t)*PE(t) 

(3) Volume of education services (t) constant prices of (t-1) = Number of pupils (t)*PE(t-1) 

95. How does the human capital approach relate to the general framework outlined at the beginning of this 

chapter and more particularly, to the volume index on the basis of quality-adjustment with score results? 

Comparing expression (2) with expression (1) above shows 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 indirectly when relative ópricesô PE(t) change over more than one time period, thus modifying the 

weights in a volume index of education. In the first approach the quantity element directly includes the 

quality adjustment. The human capital approach implies quality adjustment that relies on the contribution 

of education to indirect outcomes, whereas an 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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¶ The use of monetary values does away with the problem of scaling when units of exam scores 

have to be translated into units of educational services; 

¶ At least for the case of market labour income, market prices provide a relatively objective basis 

for the weights that enter the volume index of education; 

¶ The forward-looking computation and the use of expected lifetime income provide direct 

guidance how to deal with the issue of lags between educational services and their effects on 

outcome. 

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

¶ There may be a selection bias in the sense that individuals with above-average ability or socio-

economic background are the ones who both go through additional levels of education and are 

also successful on the labour market. The implication being that relative earnings reflect the 

individualsô personal capacity and background rather than a contribution from the education 

system. With sufficiently detailed data, for example from censuses, it may, however, be possible 

to control at least for some socio-economic effects in relative earnings. 

¶ The link between education services and productivity on the labour market may be tenuous for 

other reasons as well: the structure of earnings 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 there is on-the-job and vocational training. The 

point was also clearly recognised by Jorgenson and Fraumeni (1992) who state that ñé 

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 and workers 

in on-the-job trainingò. 

¶ 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 return for discounted flows of income. If non-market income is to 

be included in life-time income, this raises a series of measurement challenges. 

¶ The human capital approach provides independent estimates of the value of education services. 

This poses a problem for national accounts conventions where the value non-market production 

is conventionally measured as the sum of costs. If the value of non-market education services is 

different from its costs, any treatment inside the national accounts would have to deal with the 

surplus or deficit item so measured. One should note, however, that the main attraction of the 

human capital approach lies in its capacity to provide value weights for the quantity indexes of 

student numbers. In principle, these value weights can be used 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 issue has been discussed in Section 1.2.4. 

98. The human capital approach has repeatedly been applied in practice, and a recent example is a study by 

the Scottish Executive, described in Section 2.4. 
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2.2.3 Stratification and weights 

Primary and secondary education 

99. It was suggested earlier that the different kinds of formal education services, according to international 

classifications, were basically the ISCED-97 levels of education. This justifies a consistent stratification for 

the calculation of the volume of output, according to the rules of national accounts and Eurostat (2001). In 

addition, it may necessary to distinguish, within levels of education, distinctly different education services, 

for example for disabled students. A detailed stratification of the various education outputs is essential for 

several reasons. First, users are interested in the contribution of various levels of education, or even units to 

overall education output. Second different levels of education constitute lead to different outcomes and 

constitute different products, and it is not appropriate to add units of different product without taking into 

account the relative ñpricesò 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 ñpriceò of these two ñproductsò of different purposes is different, and should be used to weight the 

quantities. However, ñpriceò is associated to market activities, and there is no ñpriceò for education 

services provided by schools or universities that are financed by government or non profit institutions. 

There are, however, costs. As discussed in the introductory chapter, the choice of this handbook is to rely 

on costs to weight the various ñproductsò (strata / groups of substitutable items) for non-market services.  

In this context, the stratification 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 that a student of ISCED 6 will weigh more than a 

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

101. Those education services should be grouped together that can be reasonably considered substitutes. 

Stratification, the choice of óproduct groupsô is one, implicit method, to control for quality change. In 

addition, explicit quality adjustments may be required as discussed above. As different strata are 

considered different products, there is no compelling reason why the method of explicit quality adjustment 

should be the same for all strata. For example, tertiary or pre-school education will in all probability call 

for different quality adjustments than primary or secondary school levels.  

102. Table 5 indicates a minimal stratification, reflecting the three broad areas of education services in 

line with the ISCED-97 levels of education. The table also indicates a more detailed stratification that is 

better suited to deal with the heterogeneity of education 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 spatial comparisons. 

103. The additional sub-stratification for normal and ñspecialò classes ñfor physically or mentally 

handicapped pupilsò, as it is suggested by ISIC rev 4
23

, in primary and lower secondary educations is 

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 

classes, the same idea of extra social services provided to them can be reflected by weighting the number 

of disabled pupils by an estimate of their relative unit costs. 

                                                      
23

  This explanatory note of the draft ISIC rev 4 division for ñeducationò provided to ñhandicapped pupilsò is more 

restrictive than the OECD Handbook for Internationally Comparative Education Statistics, which gives a 

description of ñspecial educationò (p.30) : ñeducation provision for mentally, physically, or emotionally or 

socially disadvantaged.ò 
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104. The additional sub-stratification between general and pre-vocational or pre-technical education on 

the one hand, and vocational or technical programmes on the other hand, within the upper secondary 

education and the post-secondary non tertiary level of education is justified by their different purposes: 

general knowledge and skills in the first case, specific knowledge and skills oriented towards a specific 

employment in the third case. 

Tertiary education 

105. Tertiary education has to be broken down into several sub-strata. The first consideration with 

regards to sub-stratification is the heterogeneity of institutions and curricula in their provision of education 

services. The second consideration is that there is an important secondary activity in most tertiary 

education units, namely the production of research which deserves treatment as a separate product. 

106. With regard to the first consideration, it is a common practice in international work to group ñfirst 

stage: more theoretically based programmes (5A)ò together with ñsecond stage: advanced research 

qualification (6)ò and to treat this as a product distinct from ñfirst stage: more practical and occupationally 

specific programmes (5B)ò. Inside the first category, the Bologna process (1999) has defined for European 

countries an equivalence of degrees which distinguishes a first cycle (ending with a bachelorôs degree), a 

second cycle (ending with a masterôs degree or a doctorate). This is slightly different from the distinction 

between first stage/second stage in ISCED-97. The Eurostat (2001) handbook recommends a stratification 

that breaks university education services down by fields of education.  

107. There are thus several possibilities for stratifying tertiary education services. The 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 cross-classification by level of degree may be desirable. More 

discussion on the measurement 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 quality-adjusting 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 foresees, at least over a 

medium-term 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 how to measure flows and 

stocks of knowledge, and this includes the issue of how to calculate volume measures of the investment 

good óresearchô. Consequently, the present Handbook does not deal with this issue. 
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Table 5: Minimal and preferred stratifications  

 Minimum stratification  Preferred stratification 

Level 0 Pre-primary education All classes 

Level 1 
Primary education or first stage of basic education 

Normal classes or pupils 

Special classes or handicapped pupils 

Level 2 Lower secondary or second stage of basic education 
Normal classes or pupils 

Special classes or handicapped pupils 

Level 3 Upper secondary education 
General + pre-vocational 

Vocational  

Level 4 Post-secondary non-tertiary education General / vocational if available 

Level 5B 
More practical and occupation-specific programmes 

tertiary education 
All classes or by professional purpose 

Level 5A + 6 
More theoretically-based programmes tertiary 

education 

By fields of education and/or prestige of 

education unit, or by equivalences of 

degrees 

 

 

 

Adult and other 

informal education 

 

 

 

Adult and other education, anticipating extension of 

ñeducationò content in ISIC rev 4, class 8540. 

Adult general education 

Adult vocational education 

Computer training 

Driving lessons 

Music lessons 

Other cultural and artistic lessons 

Sport lessons 

Recreational lessons 

Education support 

activities 

According to what will be retained in class 8550 of 

ISIC rev.4 
Other education activities 
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Box 6. A finer stratification relying on processes is not always suitable 

While detailed stratification is useful, it has to be applied with care to avoid counter-intuitive results. Box 1 already presented an 

example where detailed stratification can be problematic if medical treatments with the result for consumers are treated as separate 

products. The same idea applies to education. In particular, a stratification which would cross cut the ISCED classification with 

characteristics such as pedagogical methods and/or class sizes could lead to unexpected results. Implicit to such a ñprocess-basedò 

classification would be the assumption that relative costs of processes are always consistent with relative ñuser valuesò for 

consumers. A conceptually correct output approach would reason in terms of different products supplied to consumers, not 

different processes employed in producing them.  

As an example, take stratification by class size, the idea being that each class size defines a different product. For simplicity say 

that the costs are wages for teachers, and that a single wage rate applies to all teachers. For each stratum then, basic quantity 

change would be measured as the change in the number of pupils attending a class of size i, Pupilsi
t/Pupilsi

t-1. The volume index is 

the weighted average of these quantity indices, the weights being the cost shares of each type of class size. With the simplifying 

assumption that teachers all earn the same wage, the cost share equals the share of teachers: 

ä
ä

= -

=

-

-

ö
ö
÷

õ
æ
æ
ç

å
=

N

i t

i

t

i

N

i

t

i

t

i

Pupils

Pupils

L

L
I

1 1

1

1

1
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Thus the volume index obtained by this ñprocess-based stratificationò is the change in the number of teachers, i.e. the same volume 

index as in the traditional input method.  

2.2.4 Education services in tertiary education 

109. In tertiary education, the achievement of a degree 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 (2001) suggests the use of this measure for tertiary education: 

ñénumbers of students as a quantity indicator [...] is unrelated to the performance of the schools. 

An indicator such as the number of graduates is ï to a certain extent ï influenced by the quality 

of the teaching, and would therefore provide an indicator for quality-adjusted output.ñ  

110. Problems associated with this measure include how to obtain estimates of the relative values of the 

various degrees, how to deal with double diplomas from a single curriculum (especially with international 

curricula), and how to deal with the fact that the contribution of the university is not separated from the 

education status of students that enter university. 

111. In Europe, equivalences have been established between degrees of different countries in more 

theoretically based programmes of tertiary education (ISCED-97 levels 5A + 6) by classifying most of 

them in bachelorôs degrees (average 3 years of studies
24
), masterôs degrees

25
 (average extra 2 years of 

                                                      
24

  4 years in the United States. 

25
  The UOE data collection records already the number of first degrees in ISCED 5A (usually bachelors) and 

second degrees (usually masters). 
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studies within second cycle but first stage) and doctorates (average 3 years of studies within second cycle 

second stage, ISCED-97 level 6). A combination of the number of degrees delivered, by kind of degrees 

(including number of students quitting tertiary education without degree), and by education field, could 

then be the right outcome-based quantity indicator. The degrees could be weighted by their relative ñuser 

valuesò within the product ñtertiary educationò. The typical numbers of years of studies could provide a 

basic ñresource costò view for this purpose but estimates of average returns on future real earnings would 

be a preferred choice. 

112. More specifically, in case of successive degrees, the volume of tertiary education would be 

measured as: 

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

  + b*Number of bachelorôs degrees delivered (t) 

  + c*Number of masterôs degrees delivered (t) 

  + d*Number of doctorate degrees delivered (t) 

113. The volume of education services is then measured as a weighted sum of the degrees delivered. 

The parameters a, b, c, d, serve as scaling factors to give each level of degree a value relative to other 

degrees. One level serves as benchmark, for example the lowest level where students quit without degrees. 

Volumes are then expressed in equivalents of skills provided to students quitting tertiary education without 

degrees. Thus, óaô can be set to equal one (a=1). If 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 year
26

, which is easier to obtain but perhaps not free double counting when a 

unique curriculum leads to a double degree. 

114. Alternatively, a human capital approach could be used to obtain values for b, c and d in form of the 

relative contribution to future real earnings. Christianôs (2006) discusses empirical findings for the United 

States by Jaeger and Page (1996) which suggest that the value of one higher education year is decreasing:  

ñAmong white men, Jaeger and Page found that the total return to four years of undergraduate 

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 percent return 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 of (-0.7 + 10.8) ÷ 2 = 5.05 percent and a return to a bachelor's degree of 16.2 

percent. Finally, Jaeger and Page find returns of 5.0 percent to master's degrees, 28.6 percent to 

first-professional degrees, and 6.7 percent to doctoral degrees.ò 

115. The value of one higher education year via the contribution to future real earnings would thus 

appear to decrease. Christian (2006) showed that in practice, a calculation with the above weights yields 

results that are quite close to the simple number of enrolled students. Further research in other countries, 

would be welcome to add additional evidence on the relative value of degrees. 

                                                      
26

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

between 1980 and 2001) and a counting of degrees weighted 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 another quantity 

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

are supposed to measure the workload of a full-time student during one academic year. They are delivered 

only to ñsuccessfulò students, achieving more than a certain threshold. They reflect therefore a notion of 

ñquantityò of ñ(transferred) knowledge and skillsò. Ideally, a full-time curriculum of 1 year should also be 

adjusted for the ñqualityò of the education service. A notion of individual quality exists in the ECTS 

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%). Additional marks exist for unsuccessful students, but 

they are not needed for our purpose, as the distribution remains constant over time and consequently any 

national aggregate. 

117. The use of ECTS as quantity indicators would also permit to identify explicitly ñimportsò and 

ñexportsò of education services
27

 according to the territory and the nationality of the student (under the 

assumption he/she will return to his country after his studies), which would be more convenient for models 

relying on human capital formation, and be of analytical relevance. A major drawback of ECTS is of 

course that they are only applicable within Europe. 

118. Conclusion 8: for higher education the concept of credits would well reflect the education output 

defined by the expected transfer of knowledge and skills. An alternative is a weighted number of degrees 

taking account of evidence of incremental earnings from additional levels of education although this is 

somewhat at variance with the basic idea of using cost weights. The third best solution is the simple 

number of enrolled students: it is not quality-adjusted, but of the three options it is the easiest one to 

calculate. 

2.2.5 Input indicators for quality adjustment 

119. If outcome-based indicators are not available for quality adjustment, other quality indicators, based 

on the inputs or on the processes can be considered because they may have an ñexpected contribution to the 

change in the outcomeò. However, care must be taken how input-based adjustments are applied. 

120. Class size
28

 has often been suggested as a quality adjustment of education output. The teacher/pupil 

ratio is a quality indicator based on a process; and applied in a proportional way, it would yield the same 

volume index as the classical input method, because the number of pupils multiplied by the number of 

teachers/pupil equals the number of teachers!
29

 But the class size criterion can be used in a more elaborate 

way, through its expected impact on the outcome. Collessi et al. (2007) propose the following model, 

which assumes that congestion in a class begins with 10 pupils. Complete congestion is reached at class 

size 25: if 25 or more pupils are taught by the same teacher, this is equivalent to only 18 órealô or ófully-

taughtô pupils, i.e., children taught at normal conditions, for an equivalent amount of transferred 

knowledge.  

                                                      
27

  The current SNA records only an actual individual final consumption for the product ñeducationò, and these 

international exchanges are only implicitly recorded in the global adjustments for ñdirect purchases abroad by 

residentsò and for ñdirect purchases in domestic market by non-residentsò. 

28
 The research evidence on the impact of this on student performance is very mixed, which would question its use 

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

29
  See also Box on stratification by class size. 
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Figure 3: The óoutcome-orientedô Italian model for class size 

 

121. With this non-linear relationship between class size and ófully-taughtô equivalent students, the 

distribution of class sizes in the country enters the picture: if a national average of 20 pupils/teachers 

reflects many classes of 10 pupils and many classes of 30, this yields a different ófully-taughtô equivalent 

number than a situation where the national average reflects a majority of classes of 20 pupils. The right use 

of this quality indicator is to convert, for each class, the ñnumber of enrolled pupilsò into a ófully-taughtô-

equivalent number, which constitutes the quality-adjusted measure of output ï a conversion akin to a 

conversion of part-time workers into full-time equivalents.  

2.2.6 Summary 

122. Conclusion 9: For most 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 possible sub-stratification if 

there are distinctly different types of education services for a given level of education. Additional explicit 

quality adjustment is a central further step towards the measurement of the volume of education services. 

The table below summarises this Handbookôs proposals.  
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Table 6: Stratification, measures of processes and quality-adjustment for education services 

Stratum Quantity Quality (educational) Comment 
Pre-primary education Pupil-hours None  

Primary education: normal  

Pupils 

 

Contribution to scores 

The sub-stratification 

normal / special could be 

replaced by coefficients 

reflecting the extra costs for 

social services provided to 

handicapped pupils 

Primary education: special or 

handicapped pupils 

Lower secondary: normal 

Lower secondary: special or 

handicapped pupils 

Upper secondary education: 

general + pre-technical or pre-

vocational 

Entry education status has to 

be controlled for, this can be 

with the help of a model 

Upper secondary education: 

vocational  

Relative future real 

earnings and employment 

rate if no scores available 

Only incremental revenues 

must be considered - real 

earnings and employment rate 

ñwithout teachingò have to be 

subtracted from total earnings 

or employment 

Post-secondary non-tertiary 

education 

More practical and occupationally 

specific programmes tertiary 

education 

More theoretically based 

programmes tertiary education 

Credits (ECTS) as 

1
st
 best 

Combination of 

time-lagged degrees 

as 2
nd

 best 

Enrolled students as 

3
rd
 best 

Differentiation by field of 

education  

Relative ñvalueò of level 

of degrees could be 

estimated from labour 

market 

Different concepts but close 

figures in practice. 

2.2.7 Ensuring consistency between market and non-market education estimates  

123. Although the first motivation of this handbook is to provide concepts and guidance for individual 

non-market services, education can also be provided by market producers and the scope of this handbook 

covers in fact both market and non-market producers. There should 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 for the non-market output sector has to be examined. 

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

and all that needs to be done is applying the relevant price index to the value of education services to 

obtain volume measures of output. That this is less straight forward than may seem was already mentioned 

in Section 1.2.6. For consistency between the treatment of market and non-market services, the essential 

point is consistency in the definition of output and in quality adjustment. 

125. In other words, the explicit quality adjustments discussed in previous sections for non-market 

volume measures could as well be recommended for market price measures as generally suggested by the 

SNA 1993 par. 16 118 or by the ILO consumer price index manual par. 7.24-7.28. ñMatched modelsò 

methods without accounting for attainment and achievement, however fine the level of stratification, would 

fail conceptually to fully measure quality change in education. In practice, it is not granted that the existing 

price indices for the market sector of education are indeed based on the same type of quality adjustment. 

There is thus a statistical challenge that concerns both price statisticians and national accountants. In so 

doing, Atkinsonôs (2005) Principle A would be fully applied, namely that ñthe measurement of government 

non-market output should, as far as possible, follow a procedure parallel to that adopted in the national 

accounts for market outputò. 
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2.3. Review of practices in EU-25 and OECD countries 

126. In June 2006, Eurostat and the OECD asked their respective countries to provide information on 

the method followed for volume and price in education, including details on the stratification, the quantity 

and the quality indicators, if such are applied. This section summarizes the results from this survey. 

127. Nine OECD countries had already implemented output measures for education (Australia, Finland, 

France, Germany, Italy, Netherlands, New Zealand, Spain, United Kingdom) and seven European 

countries were supposed to follow by the end 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 ahead of most other OECD countries in the implementation of output-based measures for education 

services. In the United States, and in Korea, these output measures are still at a research stage, without a 

precise timing for implementation. Canada, Japan and Switzerland have no current projects. 

Stratification 

128. The ISCED-97 levels of education were the natural reference for stratification, but 6 countries out 

of the 21 concerned had to aggregate some ISCED levels, either pre-primary and primary education,  

primary and lower secondary education, or lower secondary and upper secondary education. 

129. Some countries use also a sub-stratification of the ISCED levels, for instance four countries 

distinguish the ñspecialò classes for the purpose of disabled pupils, because of large differences in unit 

costs. Sometimes it turns out to be difficult to separate primary from lower secondary special education. 

Four countries also split the upper secondary level into general and vocational education and four countries 

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

are reputed to have different skills in mathematics and reading.  

130. In tertiary education, four countries use a split between university and other institutions, three 

countries privilege the field of education and one country (Finland) 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 

 

Country 

Are output 

methods applied 

? 

Main sources 

Complementary stratification to ISCED 97 ? Quantity indicator 

Weights Quality adjustment ? 
pre-school -> upper secondary tertiary 

pre-school -> 

upper secondary 
tertiary 

Canada 
No current 

project 
       

Denmark 
derogation until 

2012 
       

Japan 
No current 

project 
       

Korea research        

Luxembourg 

expected for 

2007 ; research in 

its nascent stage 

       

Switzerland 
No current 

project 
       

United States 
2 research 

projects 

Mainly 

surveys 

less detail than ISCED : pre-school 

with primary and lower secondary, 

perhaps upper secondary too. 

  number of pupils number of pupils costs 

several possibilities : 

pupil-teacher ratio, 

high school drop-out 

rate, test scores,  

Australia data since 1989 
administrative 

data 

Special ANZICS classification ; pre-

school with special, primary with 

secondary 

three HECS (Higher 

Education 

Contribution 

Scheme)  bands  

number of pupils 

number of pupils 

(+ number of 

publications for 

research) 

costs No 

Austria 
expected by end 

2006 

administrative 

data (public) + 

survey 

(private) 

breaking down for lower secondary 

between general / vocational + 

regional stratification 

 university / other + 

regional 

stratification 

number of pupils number of pupils costs 

a combination index 

of pupils moving up 

 and graduates is 

used 

Belgium 

expected by end 

2006 (for data 

from 1995) 

administrative 

data 

aggregation pre-school and primary 

(1), lower secondary and upper 

secondary (2) + regional stratification 

 university / other + 

regional 

stratification 

number of pupils 

and pupil hours ? 

number of pupils 

and pupil hours ? 
costs No 

Czech Republic 
expected by end 

2006 

administrative 

data 

Ordinary / disabled (ñspecialò) in 

kindergarten and primary school 
 number of pupils number of pupils costs No 

Finland data since 2000 
administrative 

data 

ordinary, severely disabled, other 

disabled (primary and lower secondary 

educations together) + breakdown of 

upper secondary between general (=<, 

> 18 year old), vocational (7 fields) 

Polytechnic 

education (7) / 

university basic 

degree (20) / higher 

degree / research 

number of pupils 

+ student year for 

voluntary further 

vocational training  

number of pupils, 

basic degrees, 

credit numbers 

costs No 
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Table 7: Results of 2006 Eurostat and OECD surveys on methods for education services (continued) 

 

Country 

Are output 

methods applied 

? 

Main sources 

Complementary stratification to ISCED 97 ? Quantity indicator 

Weights Quality adjustment ? 
pre-school -> upper secondary tertiary 

pre-school -> 

upper secondary 
tertiary 

France data since 1981 

administrativ

e data + 

survey 

ordinary / disabled + breakdown of 

upper secondary between general, 

vocational, apprenticeship 

short technical 

superior (5B) / long 

superior (5A + 6) 

number of pupils number of pupils costs 

pupils moving up 

between 1981 and 

2001 

Germany data since 1991 

administrativ

e data + 

survey 

 ? 

pupil hours (but 

few updates of 

hours estimates) 

pupil hours (but 

few updates of 

hours estimates) 

costs No 

Greece 
expected by end 

2006 
survey 

aggregation lower and upper 

secondary 
 number of pupils number of pupils 

costs ? 

(specific 

CPI) 

No 

Hungary 
expected by end 

2006 

administrativ

e data 
  number of pupils number of pupils costs class size 

Italy data since 2001 

administrativ

e data + 

survey 

  number of pupils number of pupils costs 
class size + degrees / 

number of students 

Latvia 
under 

construction 

administrativ

e data + 

survey 

public / private + regional 

stratification + age and sex ? 

public / government 

dependent private / 

independent private + 

regional stratification 

number of pupils number of pupils 

number 

of 

teachers 

class size (primary + 

lower secondary) 

Lithuania 
expected by end 

2006 
survey  

stratification by 

subject 
number of pupils number of pupils costs 

examination data 

(upper secondary and 

tertiary) 

Malta after 2006 

administrativ

e data + 

survey 

age and sex ? fields of study number of pupils number of pupils  
pupils moving up / 

graduates 

Netherlands data since 1995 
administrativ

e data 
kind of education (early selection) NA 

number of pupils 

(corrected for 

pupils who go to 

school only 

partially) 

NA costs pupils moving up 

New Zealand data since 1978 

administrativ

e data + 

survey 

Special ANZICS classification ; but 

strata less far from ISCED than 

Australia 

 

number of pupils 

(primary 

aggregated with 

secondary) 

number of pupils 

(full time 

equivalent) 

value 

added 
No 

Norway 
expected by end 

2006 

administrativ

e data 

owner (CGov, LGov, private) +  

ordinary / disabled or general (3) / 

vocational (13) in upper secondary 

groups of faculties 

having different unit 

costs 

pupil hours number of pupils costs on the agenda 



STD/CSTAT/WPNA(2007)3 

 50 

 
Table 7: Results of 2006 Eurostat and OECD surveys on methods for education services (continued) 

 

Countries 

Are output 

methods 

applied ? 

Main sources 

Complementary stratification to ISCED 97 ? Quantity indicator 

Weights Quality adjustment ? 
pre-school -> upper secondary tertiary 

pre-school -> 

upper secondary 
tertiary 

Slovakia 

expected by end 

2006 (later for 

higher 

education) 

administrative 

data 
  

number of pupils 

and pupil hours ? 
 costs scoring of pupils ? 

Slovenia hoped for 2008 
administrative 

data + survey 
by program  

number of pupils 

and pupils per 

teacher 

number of pupils 

and pupils per 

teacher 

costs scoring of pupils ? 

Spain data since 2000 
administrative 

data 
  number of pupils number of pupils costs class size 

Sweden 
expected by end 

2007 

administrative 

data 

boundary between pre-school and 

family day care ; aggregation primary 

and lower secondary ; stratification 

ordinary teaching / mother tongue / 

school meals / school transport / 

student care 

COFOG 0941 : first 

state of tertiary 

education and 0942 : 

second state of 

tertiary education 

pupil hours 

COFOG 0941 : 

number of pupils   

COFOG 0942 : 

degree of activity 

costs 

Number of pupils 

leaving school 

without final 

certificate ; average 

mark for pupils with 

final certificate 

United 

Kingdom 
data since 1986 

administrative 

data 

aggregation of lower and upper 

secondary ; regional stratification 
 

pupil hours 

(excluding pupil 

absences) 

number of pupils costs 

estimated 

contribution that each 

year of schooling 

makes to 

performance in 

school leaving 

examinations 
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Process indicators 

131. 20 countries use the number of enrolled pupils whereas five countries use pupil hours, and 

some countries use both. But even where pupil-hours are used, they rely on estimates of attainment 

that are rarely updated as it is noticed in the German case. Only the United Kingdom measures 

attendance directly. Five countries quality-adjust these counts of enrolled pupils by an index of pupils 

moving up (calculated on a long past period only for France) or graduating. Three countries use 

number of credits or of degrees in tertiary education (as a quantity indicator or as a quality adjustment) 

Quality adjustment 

132. Of the 21 countries that use output methods, 7 make no explicit quality adjustment, and have 

no project for doing so. Five countries envisage to use examination data (the US has also listed test 

scores among its possible quality indicators). Five countries use or have used an adjustment by the 

proportion of pupils moving up or being graduated, four countries consider the class size as a quality 

component (for the Italian model, see Section 2.2.5). No country seems to have relied on school 

inspections. 

Inclusion of non educational goods and services (ñancillary servicesò) 

133. The non-European OECD countries were asked about the inclusion or exclusion of the cost of 

all the complementary services such as canteens, cafeterias, or services in boarding schools. The 

general case is that they are implicitly included, as few separate units exist. New Zealand reported 

some exceptions: a small number of boarding hostels attached to schools and universities. The United 

States indicated that they 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 calculations of education volumes. 

Weights 

134. All countries have used cost weights, except Latvia, which considers the number of teachers 

(probably as a proxy of costs) and New Zealand, which uses a value added method.  

2.4. Measuring the volume of education services across countries [to be completed] 

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

on Purchasing Power Parities to discuss a report prepared by a Eurostat Taskforce on the measurement 

of non-market services. The method is based on pupil and student numbers by level of education as the 

quantity 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 

provides ï on the whole ï 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 Section on cross-country 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 whether successive results of the OECD PISA student 

assessment could lend themselves as a data source for explicit quality adjustment of national time 

series. Most national samples in PISA are between 4 500 and 10 000 students (some countries like 

Canada and Mexico use samples of 30 000 students). With such samples, differences in scores 

(between two countries, but it should be the same between two periods) are considered significant if 

they are higher than 7 points. Of the 27 countries for which the PISA scores can be analysed in 2000 

and 2003, 13 countries have a change in average scores of more than 7 points in absolute terms, 

implying that the change is significant. Of course, larger samples would improve precision, and we 

know that some countries profit from the PISA assessment and test more students for national 

purposes. Usually, the extension of the sample is for extended comparisons at a particular point in 

time, for example between regions, but countries could think about larger samples for improved 

measurement over time as well. 

138. More specifically, only reading and science tests 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 

consequence 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 
Quality change 
2000/2003 

reading + science 

+ 2 maths modules 

ESCS corrected 

scores - 180 

reading + science 

 + 2 maths modules 

ESCS corrected 

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 was entirely 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 re-calibrated to the 2003 scale. 

140. For use in quality adjustment, PISA scores have to be corrected for social and economic 

factors (ESCS correction) and the education status at the entry in the education system has to be 

controlled for to better reflect the quality of the output. The entry-level score has been estimated at 180 

points
30

 and the above table is based on the formula [ESCS corrected scores ï 180]. This provides the 

set of quality changes over time that can readily be deduced from PISA 2000 and 2003 before 

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 international comparisons, in particular when they systematically 

control for socio-economic variables and for the educational level at the entry into the school system.  

A.2. Combined use of real earnings and scores data in Scotland 

142. Exploratory work by Murray (2007) for Scotland has used a variant of the human capital 

approach (see Section 2.2) to deal with volume measurement of education output. The Scottish 

proposal is shown here because it is the most ñoutcome-basedò method among OECD countries, and 

relies on both examination data and future real earnings.  

143. Three categories of students of the upper secondary education are distinguished by level of 

attainments, i.e., by the qualifications gained over these three years of schooling. Category 1 

represents the highest levels of qualifications gained; category 2 represents the middle level of 

attainment; and category 3 represents attainment at the low end of the attainment spectrum. Over the 

period 1997-2004, 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 gaining 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 by the number of degrees obtained. 

144. The human capital perspective enters via the weighting procedure: the weights produced were 

based on relative differences between the expected future earnings for the 3 categories of attainment. 

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 observation period 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 

  1999 2000 2001 2002 2003 2004 2005 

Average 

Weight 

Category 1                 

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

Employment Rate 0.75 0.77 0.78 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 0.48 0.49 0.50 0.50 0.51 0.50   

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

Source: Murray (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. ñThis output index tracks the change in growth which can be caused by changes in the 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 

change 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 

the quality of education and will therefore influence overall output growth.ò (Murray 2007) 

146. The results for the quality-adjusted output for the final year of pupils in secondary education is 

then projected to the other 11 years of education so as to gauge the total output from the school 

education system. A few comments are in place concerning the method. The first point is that 

weighting as suggested in the study implies that weights are reflective of total real returns following 

different levels of education.  In principle, only the discounted value of the incremental income due to 

an extra level of education should be considered with potentially different results. This may be 

difficult empirically but would seem to be conceptually preferable. 

147. The same idea of an incremental view should help to answer the question on the including 

those students in category 1 who secondary education up with a tertiary education and then getting 

higher future real earnings. Extra future real earnings due to tertiary education should be attributed to 

the tertiary education, and not the upper secondary education level. The problem is if all students of 

category 1 follow tertiary education, their future real earnings ñwithout tertiary educationò could be 

unobservable. In this case, a model would be necessary to attribute the respective parts to secondary 

and to tertiary education.  
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A.3. Fin land: the use of ECTS credits in tertiary education 

148.  Heikkinen and Hautakangas (2007) report that Finland relies on a very detailed stratification 

for measuring education services, and distinguishes fields of education (although not exactly following 

ISCED), cross-classified by university and other education. There is also a split between ñnormalò and 

ñspecialò classes in pre-primary, primary and lower secondary education. In upper secondary 

education, there is a distinction between general and vocational curricula.  

149. Two institutional sectors and two information systems are solicited for measuring non-market 

education output: joint municipal boards (S1313) in pre-school, primary, lower secondary, vocational 

and upper secondary education, polytechnic activity, voluntary cultural activities 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 indicators). The KOTA database provides most of the data for central government. The 

activities of universities account for 95 per cent of central governmentôs educational service activity. 

150. Then, the best indicators for 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 Board of Education and from Statistics Finlandôs education statistics. 

As student-hours were not available, and as the number of degrees was rejected because of the time-

lag, the quantity indicators chosen comprised number of students, teaching-hours, number of credits 

and student-years, depending on the stratum. 

151. The number of students was considered the best established indicator, and even preferred 

theoretically to student-hours in tertiary education. The number of pupils for a calendar year is 

obtained from reported 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 after the end of 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 varying speed and some 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 ñtrueò students. Data on credits for the whole calendar year become 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. Student-years are used for the voluntary further vocational training only. 
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Table 11: Changes in education services by local governments in Finland 

 

Source: Heikkinen and Hautakangas (2007). 

153. Finland privileges an approach towards output measurement by economic unit over an 

approach by product, research conducted by universities is part of ñeducational outputò, and has been 

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 

 
 
Source: Heikkinen and Hautakangas (2007). 

A.4. Italy: the use of a class-size 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. Italy has followed the Eurostat handbook on prices and volume in national accounts. As the 

teaching hours per students are not available in Italy, the Italian quantity indicator is the number of 

enrolled students. In addition, indicators have been developed to reflect the quality of the service 
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