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which has existed since the very beginning of national accounts,

the deflation of public services has proved remarkably resistant to

agreed solutions. So why do we now think that we shall be any

more successful in tackling problems whose solutions have eluded

national accountants for so long?

Kazemier in his 1991 paper described three approaches to

measuring the volume of public sector output - imputing a

productivity trend, direct output measurement and deflating inputs.

The project which is now starting in the ONS will seek to adopt

one of the alternatives to input measurement. The preferred

approach is to obtain direct measures of public sector output,

something which Kazemier describes as having been undertaken

by the US but involving enormous compilation costs.

Collective services

Most of this paper will discuss services such as health and

education which can be transferred to individuals in the household

sector. There are substantial areas, notably public administration

and defence, which cannot be so transferred. Here the output and

still more the outcome is very hard to define. The SNA 93 says:-

16.139 Measuring changes in the volume of collective

services is distinctly more difficult, however, as it is not

possible to observe and record the delivery of such services.

Many collective services are preventive in nature: protecting

households or other institutional units from acts of violence

including acts of war, or protecting them from other hazards,

such as road accidents, pollution, fire, theft or avoidable

diseases. It is difficult to measure the output of preventive

services, and this is an area in which further research is

needed. In practice, it may not be feasible to avoid using

changes in the volumes of inputs into such services as

proxies for changes in volumes of outputs, just as it may

sometimes be necessary to use changes in inputs as proxies

for changes in outputs in certain market industries, such as

agriculture or construction.

This article describes the background to a project the ONS is

undertaking designed to introduce new measures of output for

public sector non-market production. The article surveys the

international guidance and explains the approach which the ONS

is adopting. It also describes some of the new data sources which

may be used to derive new measures.

International guidance

By convention, national accountants value the output of non-market

services, such as health, education and defence, as the sum of

the inputs. The inputs are the compensation of employees, the

cost of goods and services purchased known as procurement,

and a charge for consumption of fixed capital known as capital

consumption. By extension, the volume of output has traditionally

been estimated by estimating the volume of each of these inputs.

So, for example, the volume of labour input into production can be

estimated by using the number of employees used to produce the

output. This approach is subject to criticism because it fails to

take account of changes in labour productivity, which may mean

that more units of output are derived from the same amount of

input.

The 1993 United Nations System of National Accounts (SNA) set

out the issue.

16.138 There is no mystique about non-market health or

education services which make changes in their volume more

difficult to measure than volume changes for other types of

output, such as financial or business services or fixed tangible

assets. Moreover, changes in their volume are also needed

in order to be able to measure volume changes for the actual

consumption of households. The same principles apply to

the measurement of consumption as to production.

This gives the background to one of the main motivations for the

exercise described in this article and the method to be used. It is

difficult not to see the statement in the SNA as slightly naive. There

may be no mystique about non-market services, but for a problem
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The ONS takes a view which is marginally more optimistic than

the SNA. While the measurement of final outputs is in many cases

beyond the capacity of national accountants, the outputs measured

by agencies provide some kind of indicator for many administrative

services. The actual economic activity used to sustain

administration and defence activity is, much of it, very similar to

equivalent activity in the private sector. Where the final outputs

present too great a challenge for measurement, it is possible to

measure large separate parts of the activity leaving only a residual

which may have to be measured by inputs. The output of military

catering can be measured in the same way as commercial catering

even if the eaters are engaging in intermediate consumption

defending their country rather than enjoying themselves in final

consumption.

Other government services

As the quotation at the head of the article implies, there is an

additional motivation for trying to solve the age old problem of

measuring the output of public services, the need to deflate the

transfers of non-market services purchased by public authorities

and non-profit institutions serving households (NPISHs). In

previous versions of the SNA we have been content to treat the

Government sector as the final consumer of the expenditure

involved in providing public services. With the introduction of the

concept of the actual consumption of households, this is no longer

sufficient.

When the new SNA is introduced it will be feasible to maintain

existing deflation practices for the transfers of non-market services

to households. To do so will, however, undermine one of the

objectives of creating the tables showing the redistribution of

income in kind. The weakness of earlier systems arose from the

substitutability of public and private services in many areas. There

is increasingly a mixed economy in services like health and

education where both public and private sector are involved to

some extent. As a result, the extent to which households spend

out of their cash income is likely to be influenced by the scale and

quality of public services. An improvement in the quality of public

health services might lead to a reduction of spending on private

health insurance or on pharmaceuticals. In some cases like social

protection there has always been a mixed economy.

Concepts like real personal disposable income will need eventually

to take account of transfers of public services. When that happens,

then deflating using input prices will be hard to combine with goods

bought privately in the market. For those who look to the national

accounts for broader measures of welfare, it is clear that the

conventionalised measures of deflated public sector output offer

little help. In effect, the output of the public sector is not significantly

distinguished from its inputs. While GDP is not designed to be,

and should not be, used as an indicator of welfare, it is appropriate

that the national accounts should be the place where people might

look for indicators on which they might base welfare measurement.

UK government developments

Over recent years there have been significant changes to the

structure of provision of government services. In particular, market

mechanisms have been introduced. In areas like health and public

administration, services are produced by publicly owned bodies

to a commission from ministries. Most healthcare is now provided

by NHS trusts which will be classified as non-financial corporations.

There is currently an internal market for health services. Agencies

have been created which, although still within government, have

separate accounts and considerable autonomy of internal decision

making.

These developments have increased interest in an improved

method of deflation for public sector purchases. The Government

has fostered the development of agencies to undertake the work

of the traditional public services. Agencies collect taxes, issue

passports, distribute social security benefits and, in the case of

the ONS, compile statistics. These bodies are still within the public

sector, but are not directly run by ministers in the same way as

traditional ministries were. They have a more formal contractual

arrangement for their output which involves direct indicators of

output and productivity. The ONS, for example, has a set of

revisions, publication, response rate and coherence targets. While

the techniques for measuring these outputs are still not well

developed, much new information is forthcoming. In addition to

being an aid to measurement, their introduction was motivated

by a desire to improve the efficiency with which public services,

mainly administrative in nature, were delivered. It was clear that

any success of such a policy would not be observable in the national

accounts where public spending was deflated in the traditional way.

The second development is the transfer of considerable amounts

of government activity out of the general government sector. The

most notable of these has been the establishment of Trust Hospitals

within the National Health Service, but as public corporations. The

effect is that a large part of what was public sector direct

employment is now recorded as procurement from public

corporations. We therefore run the risk of discontinuities in the

series for deflated public spending as contract prices between

health authorities and trust hospitals replace labour cost indicators

in deflation.
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The prospective development is the planned introduction of

resource accounting into the planning and control of public

spending. This involves two significant changes. The first is the

measurement of public spending on an accruals rather than a

cash basis, bringing Treasury practice into line with national

accounts conventions. The second is the construction of an Output

and Performance Analysis for central government departments.

This should become a rich source of data which can be used to

inform the measurement of public sector output in constant prices.

The relationship between performance indicators and indicators

of output is discussed below in a separate section.

SNA developments

The introduction of actual personal consumption reflects a change

in approach to public expenditure which lies at the heart of the

new optimism that the problem can be effectively tackled. The

approach which underlay previous SNAs appeared to place

emphasis on the political nature of government. What distinguished

public spending from private spending was the control exercised

over the decisions. While individuals controlled their household’s

own spending decisions directly through the use of their available

money, control of public spending was exercised through the

political process.

Under this approach, the fact that the government produced

services that were not in general sold in a market was not

accidental. It reflected the fact that such activity was seen as

requiring a political decision in order to arrive at the right level and

pattern of spending. The absence of a market was an issue not

only because it raised practical difficulties in the way of valuation

in a system of national accounts in which market valuation provided

the basis of most valuations; the valuation was itself a matter of

political judgement. Governments of different orientations would

place different values on the same expenditure. While some

governments would see spending on nursery education, say, as a

valuable social support, another government might see it as

interfering dangerously in the family or undermining the

development of initiatives which might lead to a more effective

and longer lasting system of early learning.

The concern that deflating the actual outputs of the public sector

would involve political judgements is one that for a long time

concerned official statisticians in the UK. It is important not to lose

sight of that concern. The difficulty remains a serious one. However,

the development of public services has now reduced the degree

of political controversy surrounding the role of the state in providing

services. It is now more generally accepted that the provision of

public services is something which can be justified in terms of

economic efficiency rather than political doctrine. It is more widely

accepted that a service delivered by a public body could have

been delivered by a private body and vice versa. Emphasis has

therefore shifted from the political difficulties of measurement to

the practical ones.

Another difficulty which was associated with the deflation of public

expenditure was rather more institutional. Traditionally the output

of many services in both the public and the private sector had

been measured using employment proxies. In the case of the

private sectors, these proxies have been progressively replaced

by direct indicators of activity. In 1980 some 19 per cent of GDP

was measured by employment proxies, six per cent of it in the

private sector; now employment proxies for private sector output

are used for only 3 per cent of GDP. This gradual evolution was

not considered appropriate for the public sector. In the case of the

private sector, it was quite clear that direct output measures or

current price measures deflated were to be preferred. For the public

sector, it was felt necessary to make such a change in a radical

step and not by a series of incremental improvements. There

appeared to have been a view that standards for the measurement

of public sector output or deflation needed to meet a higher

statistical standard than equivalent private sector measurement.

This may have been because it was felt that government should

be better at monitoring its own activity than that of its citizens,

from the worry about making political judgements, from what the

SNA in our quotation refers to as the “mystique attached to public

services” or from some combination of these and other causes.

What is clear is that the attitude has changed. It is this change

which gives the grounds for renewed hope that progress will be

made. Optimism is also generated by the increased resources

now being devoted to this project.

The change in attitude can perhaps be described as a view that

we shall no longer expect higher standards for the deflation of

public spending, or the measurement of public sector output than

we do for the private sector. Hitherto, the subject has been

approached as if a radical change were needed if any change

were to take place and that radical change must be demonstrably

superior. This is now replaced by a view that the same general

procedure can be used in both the public and private sector. Where

the opportunity arises for replacing conventionalised labour proxies

with some kind of direct measurement it will be taken; without

waiting for those sectors where it proves more difficult, or without

requiring some general theoretical uniformity before proceeding

at all.

A good example is the output of the Hospital and Community

Health Service component of the output of the National Health
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Service. Some twenty years ago the Department of Health in the

UK developed an index of activity in part of the health service

known as the cost weighted activity index. This was, as its name

implied, a Laspeyres index of activity in the health service. Until

recently, this had not even been examined for use in the national

accounts. There are some technical problems with the index, but

these are certainly no more serious than many of the problems in

measuring the output of many private sector services. It is now

expected that this index will be used as an indicator for a significant

proportion of health output.

None of this optimism can dispose of the real problems of deflating

public spending or finding appropriate measures of output. What

it does is lead to a classification of problems into those which are

specific to the area of public sector deflation and those which afflict

a wider area of the national accounts.

We have already referred to the two main difficulties which are

usually seen as specific to the public sector, the fact that the output

is not sold in a market and the fact that it is controlled by a political

process. In addition, there are more general problems which afflict

much private sector as well as public sector output, the problem

of quality change and the difference between outputs and

outcomes. These two can be monitored to some extent with the

use of satellite accounts. These are described in the next two

sections.

It should be emphasised that the changes proposed apply only to

the deflation of public spending and the equivalent direct

measurement of indices of public sector output. It is not proposed

that the measurement of expenditure in current prices or the weight

of output in the base year be changed. It is assumed that the price

government pays for its inputs represents the “value” of those inputs

in just the same way as the purchases by any other economic

agent represent a valuation. The GDP volume indicator implied

by the new method still weights together changes in the scale of

activity using these implied valuations. The change proposed will

affect the changes over time of these indicators, not the way they

are weighted together.

Quality change

The problem of allowing for quality change in the measurement of

volumes in the national accounts is of widespread and increasing

interest. Recent discussions like the US Boskin report on their

Consumer Prices Index have focused on the biases introduced

by the failure to adjust for quality change in price indices than

having positive suggestions for a generally reliable way of

addressing the problem. There are particular problems associated

with quality change in the public sector. Judgements of quality

may be partly arbitrary. In addition the search for efficiency in public

sector operations may carry with it the danger that incentive

systems will place emphasis on the more quantitative aspects of

output - the number of transactions completed, say, rather than

the satisfaction of the user. At the same time there is a danger

that the absence of a market will lead decision makers in the public

services to rely on producers’ rather than consumers’ judgement

of what constitutes important aspects of quality.

It is this absence of a market which gives the measurement

problems of quality its special character in the public service

context. While the SNA makes some general suggestions on

addressing quality change in volume measurement, it cannot be

said that it makes any firm recommendations. Various suggestions

associated with hedonic analysis are canvassed, but none are

recommended. Nor does there seem to be any immediate prospect

of uniformity of practice being adopted. Nonetheless the principle

which underlies nearly all approaches is the National Accounts

principle that the market should be used where possible to provide

the valuations. Within this general principle, there are two broad

approaches - option costing and hedonic regression. The first

identifies in advance certain key characteristics which might be

expected to be relevant to the quality of the service or activity in

question. Various techniques are used including regression of

prices on characteristics, questionnaires to manufacturers, etc. to

try to establish relative valuations for these characteristics. The

quality adjusted price index is then produced by using the prices

of examples of the relevant commodity which exhibit the

characteristics identified. The aim is a price index for each of the

characteristics. The other approach known as hedonic regression

is to regress the price index for the commodity on the selected

characteristics and on a dummy representing time. The coefficient

on the time dummy is then used as the price index. This latter

technique appears to be vulnerable to risks like omitted variables

and mismeasurement of characteristics. Any errors will

automatically feed into the coefficient on time, where the option

costing approach affords some protection against that risk.

Whatever the merits of different approaches in the case of market

goods, it is clear that only the option costing approach is available

for government services. The costing of options can be based on

quality valuations drawn from market goods. It might be possible,

for example, to use quality adjustment in the provision of business

services or private sector advice services to apply to public

administration. Similarly the prices of services provided in private

sector health and education or private security may help guide

the valuation of quality change in the public sector. In doing so,

however, it must always be borne in mind that the private sector
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markets are small, traditionally confined to certain segments both

of the activity and of the population.

The Boskin report identified a particular aspect of quality which

will sometimes be relevant to the public sector as well as to

household spending. This is the problem of availability. The Boskin

report identifies the development of retailing as a source of quality

change for consumers. By providing a greater range of goods to

choose from, supermarkets give people a wider choice - even if

they choose exactly the same bundle of goods. This is clearly a

benefit, and one that consumers reveal by their choice of shopping

location that they value, but which it is hard to price. The challenge

to the underlying economic theory is not the concern of this paper.

The relevance to the public sector comes when we look at changes

in the availability and accessibility of public services. Few public

sector decisions arouse as much anger as the closure of facilities

like hospitals and schools. The administrators of such services

will point to such closure and the concentration of facilities onto

larger sites as a gain in efficiency. Users of the services perceive

the withdrawal of a guarantee of accessibility of service. To some

extent such concerns are problems of transition; many people are

subsequently persuaded of the merits of the change, but there is

also a value to availability which should be reflected in a deflation

system.

At present, the ONS does not expect to make explicit quality

adjustments to the output series it is developing. The rationale

behind this decision is that the new output indicators will lead to a

significant improvement in the measurement of these services.

Measuring quality, although important, is a second order problem

which will be returned to once the basic set of indicators is

established. This is likely to include an assessment of the use of

satellite accounts in measuring quality.

The use of satellite accounts

Satellite accounts can support the measurement of public sector

output in three ways. They can help monitor the total resources

from within the production boundary devoted to a particular

purpose, not just those subscribed from the public sector. They

can help to monitor the resources subscribed also from outside

the production boundary to the same purpose. Finally they can

help monitor the outcomes rather than outputs of public service.

The ONS approach to satellite accounts distinguishes between

internal and external satellites. The former, which have been the

most prevalent in most countries, partition flows within the

production boundary so as to focus on a particular range of

activities. The latter extend beyond the production boundary and

combine measures (often in physical units) of activity not included

within the production boundary. Tourism accounts are internal

satellites which collect together the activities classified to a range

of different industries and badge them as tourist activities. Similarly

there is an internal satellite account for the environment which

identifies the outputs of certain industries and associates with

environmental protection. Such accounts when applied to health,

education and personal security can be valuable in monitoring

the total scale of resources devoted to an objective which is

primarily served by public spending. Thus, if a public body reduces

the scale of its inputs, the first question is whether it has done so

by passing part of the cost onto the private sector. The most obvious

and direct case is charging. An increase in charges for prescriptions

dispensed by the NHS would immediately appear in an internal

health satellite account as private sector expenditure. A less

obvious case might be the introduction of self-assessment for

income tax in the UK. There is a reduction in the resources

deployed by the Inland Revenue. A tax collecting satellite, if one

were to think of constructing one, might display the extent to which

that reduction in resources was matched by an equivalent increase

in private sector expenditure. This would suggest a measure of

quality reduction, even though the overall effect could be an

improvement in efficiency. The slight absurdity of the notion of a

tax collection satellite illustrates the limits of this approach. Satellite

accounts will on the whole, need to be broadly drawn; as a result

it will not be feasible to link changes in private sector spending

with changes in the quality of public services. The framework may

nonetheless be helpful.

It is not only resources from within the production boundary which

will be affected by the quality of public services. Many of the

activities of the public sector substitute for, or complement, output

produced in the household sector. Public provision of nurseries

for children under school age can substitute both for paid care

and for informal care. While the most important dimensions are

purely quantitative, there will be important qualitative aspects such

as timeliness and accessibility which will bear on the demand for

private sector provision. An external satellite account for the

household sector will be an important source of quality monitoring.

Another important external satellite will be environmental. The

public sector is itself an important source both of pollution and

anti-pollution activity. If hospitals economise by diminishing the

standards of their waste disposal, it will only be through the use of

an environmental satellite that we shall have any clues. Again,

this is not different from possible pollution from the private sector

and will be hard to distinguish from them except in a few specialised

cases.
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The major role for the external satellite, however, will be in the

area of outcomes. The SNA says:-

16.136 The output of health services needs to be clearly

distinguished from the health of the community. Indeed, one

reason for trying to measure the output of health services

may be to see the effect of an increase in the volume of

health services on the health of the community. This obviously

requires a measure of the volume of health services that is

different from health itself. It is well-known that there are many

other factors such as sanitation, housing, nutrition, education,

consumption of tobacco, alcohol and drugs, pollution, etc.,

whose collective impact on the health of the community may

be far greater than that of the provision of health services.

16.137 Similarly, the output of education services is quite

different from the level of knowledge or skills possessed by

members of the community. Education services consist

principally of teaching provided by producers of education

services — schools, colleges, universities — to the pupils

and students who consume such services. The level of

knowledge or skills in the community depends in addition on

other factors, such as the amount of study or effort made by

consumers of education services and their attitudes and

motivation. As in the case of other types of output, when

compiling indicators of the output of educational services it

is important to distinguish as many different kinds of

education service as possible as their relative costs, or

qualities, may vary considerably. Moreover, the quality of

education services provided may vary over time in the same

way as other goods and services. The quality of education

services is likely to depend on the amount of resources

provided per pupil or student: for example, the numbers of

teachers or amount of capital equipment in the form of

laboratories, libraries, computers, etc.

The distinction between output and outcome, while central to the

notion of output measurement, can be hard to make in practice.

The objective of external satellite accounts for areas such as health

and education will be to monitor the state of education and heath

- that is the outcome not only of public sector activity, but private

sector activity and the more general ambient factors which

influence it. They will be no more than accounts; they cannot by

themselves identify causal links. The outcome states will be the

accounting equivalents of balance sheets, such as the qualification

level of the population in the context of education. Current accounts

and capital accounts will be associated with the current

maintenance of states of health and education, while capital

accounts will account for prospective states of health and

education. In the current context, the monitoring of these states

and their flows will provide some general hint as to whether public

spending was having a greater or lesser influence on their

objectives. Such links must inevitably be tenuous, but the accounts

may provide some kind of framework in which to make quality

judgements. A persistent divergence in trend between output and

outcome which was not explained by other inputs would suggest

some change in quality.

Satellites may also touch on a further problem which affects the

measurement of both public and private sector output. This is the

problem of the quality of inputs. Education standards of children

may be rising because the educational standards of their parents

have risen. If we measure the outcome of education in terms of

the level of qualification of the population, then there may be an

improvement in standards even though resource input and

measured output are unchanged. This will be an apparent

improvement in either output or outcome productivity. It would seem

sensible to treat this as a productivity improvement. Just as a

change in the weather may improve the productivity of agriculture,

so an improvement in children’s background improves the

productivity of education, although this could also be seen as the

long term return to parental education. The output gain is

attributable to a factor of production not normally included within

national accounts. The more successful external satellites are at

identifying the ambient factors which influence outcome, the more

successful they will be at identifying the particular value added of

the public sector. There will always remain, however, a residual

which will have to be treated as the return to unidentified factors.

Measuring output and performance indicators

One of the important UK government developments referred to

above was the introduction of resource accounting, and its

associated use of performance indicators. This will be of great

assistance in measuring output but it is important to be clear that

there are differences. There is also a danger that the use of some

measures as performance indicators may weaken their role as a

source of information for output measurement.

Performance measures are designed to provide a monitor for the

effectiveness of resource use by Government Departments and

other organisations. As such, they need to be precise and simple

to compile, not subject to influence by those being monitored in a

way that cannot be easily detected by auditors. They do not,

however, need to be steady over time. Each year's monitoring

indicators can, in principle, be designed afresh to reflect evolving

needs or environments.
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By contrast, while transparency of compilation is an ideal, there

will be many occasions where output measures for the public sector

require a range of complex adjustments to transform the raw data

which may form the raw material for both performance and output

measures, into something which can be compared with output

measures in other sectors of the economy. Output measures also

need to be comprehensive, while performance indicators can afford

to some extent to be selective or indicative.

Thus performance measures and output indicators will use much

the same raw data, and the promotion of the former will assist

with the compilation of the latter, there are differences in the way

in which the data will be used, and some elements of conflict. The

conflict arises from the danger that the use of data for a

performance indicator may transform its meaning as it becomes a

target or the possible object of adjustment. Output indicators will

need to be able to resist the pressure to use what has become

available if it is inappropriate or tainted.

Conclusion

This article is no more than an outline of a project which is at its

early stages. The ONS is attempting to make progress in an area

where many earlier attempts have foundered. It is under few

illusions that this attempt could founder again. The grounds for

optimism are the increasing availability of data on which to base

an output method, and the change in attitude which gives greater

emphasis to achieving some central estimate of public sector

productivity rather than exhibiting a self-consciously

conventionalised number.

If all goes well, it is hoped to complete the initial stages of the

work in time to incorporate in the first ESA95 accounts to be

published in the summer of 1998. New series covering health,

education and social services are likely to be introduced. Further

categories of government spending will be added as appropriate

measures are found. Later work will look at improving the indicators

and taking account of changes in quality of output.
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