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This article reports on work done within the Office for National

Statistics (ONS) to improve the measurement of non-market output

within the national accounts. The initial ideas were presented in

an Economic Trends article in February 1998. This article describes

the work which has been done and explains the methodology

which is being adopted for some output series from the 1998

Blue Book. The article begins with a description of the issues and

looks at approaches to handling these. It then explains the methods

used in this year’s Blue Book and describes the impact on published

data. Finally there is a discussion of the areas where research

was less successful and the possible direction of future research.

Non-market output

The European System of Accounts (ESA) defines non-market output

as “output that is provided free, or at prices that are not

economically significant, to other units”. Economically significant

is further defined to mean that any sums recovered through sales

cover less than half of the production costs. In the UK this definition

covers a range of services, mostly provided by central or local

government, including health, education, defence and public

administration.

For goods and services sold in the market place, the value of

output can be measured by looking at the prices paid by the

purchasers. For non-market production such an approach is

impossible, as there may be no price, and a convention is needed

to value the output. The approach adopted by national accountants

is to use the costs of production as a measure of the value of

output. The costs which are included are the compensation of the

employees producing the output, the value of goods and services

purchased to produce the output (the intermediate consumption)

and a charge for the depreciation of capital items (capital

consumption).

As well as measuring the value of output, measures of the volume

are also required. Historically, these have been estimated by

calculating the volume of inputs used in the productive process.

So, an estimate is made of the volume of labour, intermediate

consumption and capital consumption to get a total volume figure.

There is a serious deficiency in this approach as there is an

implicit assumption that there is no change in labour productivity.

For example, consider a clerical process such as writing cheques.

If this process is automated, so that the cheques are printed by

computer rather than hand written, then fewer clerks will be

employed. In terms of the national accounts, the volume of output

would be recorded as having fallen as the decline in the volume

of labour used will not be offset by the increases in intermediate

or capital consumption. However, the same number of cheques

are being written.

The need for, and the opportunity to, change

In recent years there has been growing concern that the implicit

assumption of no change in productivity was unreasonable.

Changes in the structure of the delivery of government services

and the introduction of market mechanisms were designed to

deliver significant improvements in productivity. Such

improvements were not being recorded in the national accounts.

Changes in the public sector were accompanied by an increase in

the scope of performance and output measurement. Such measures

could be adapted to form direct measures of output for the national

accounts. Further, the development of resource accounting within

central government was also expected to deliver a range of

measures which would have a national accounts application.

ONS is committed to producing national accounts compatible with
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the 1995 ESA. The ESA recommends that, where possible, direct

measures of the output of non-market services should be used in

preference to input measures. Additionally, at the European level,

there is a coordinated attempt to improve estimates of GDP at

constant prices. In particular, a classification of methods is being

developed. Methods will be described as either preferred (A

methods), acceptable (B methods) or unacceptable (C

methods). It is likely, that for some categories of production,

input methods will be unacceptable.

As a result of these drivers, and the belief that new measures

could be adopted, ONS allocated resources to develop new

measures of public sector output. This was not the first time that

such a project had been established. However, it was thought

more likely to succeed than others. Previous attempts had failed,

partly because they had attempted to find a perfect solution. The

ethos of this project was to adopt methods which were deemed

acceptable for elements of market output and apply them for

non-market production. In particular, the idea of using a “proxy”

measure of output was to be used. A proxy does not necessarily

measure the output but measures something which can reasonably

be thought to move in a similar way to output. For example, the

output of part of the banking sector is measured by looking at

the number of transactions. This figure does not directly measure

output but is thought to reflect changes in output.

The approach

The ONS approach was based on the idea that it is better to

measure the right thing approximately than the wrong thing

precisely. This implies that any new indicators would not necessarily

be perfect or beyond criticism, but would be more appropriate

than the existing input approach. In particular, the approach of

using output “proxies”, used for market output, was considered.

The approach adopted was to split the non-market sector according

to the classification of the functions of government (COFOG).

This provided a basis for analysis. Initial research focused on the

areas of health, education, social services and defence. For each

of these categories, it was necessary to try to define the output

and how it could be measured. It would not be necessary to

produce indicators covering all of the output - it would be sufficient

if the indicators covered most of the production.

The distinction between inputs, activities,
outputs and outcomes

Within any productive process, there is a chain of events which

leads to certain results. Take, for example, the provision of health

services. Inputs are the resources used in the productive process.

These include the time of the medical and non-medical staff and

any goods and services used up in the delivery of services. These

resources are used in activities such as carrying out consultations,

prescribing drugs or doing operations. These generate output

which is health care. Finally, there is usually an outcome such

as a healthier person ready to contribute to society. It is sometimes

difficult to distinguish between an outcome and an output for

example. However it is an important distinction for the

measurement of economic activity. The international guidance is

clear that the measures of output should be used rather than

outcome. The ESA says:

“In the context of the economic accounts, it is of prime

importance to adopt the principle that the production and

consumption of non-market services, like the production and

consumption of goods and market services, must be defined

in terms of the actual flows of these goods and services and

not in terms of final results obtained from their use. As

these results depend on several other factors as well, it is

not possible to measure, for example, the volume of teaching

services by the rise in the level of education, or the volume

of health services by the improvement in the health of the

population.”

In practice, it may be impossible to measure an output. In such

cases it may be necessary to measure activities, or activities

which can reasonably be taken as proxies for output.

For the purpose of analysis, government services will be broken

down into three types. Each type presents a different set of

problems in terms of output measurement. The following sections

explain these problems. These are followed by a description of

the methods used for those services for which output measurement

has been incorporated in the published accounts namely:

• Health
• Education
• Social services
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Services consumed by individuals

Services consumed by individuals include education, health and

some personal social services. Typically, as well as non-market

production, there is a small but significant market sector producing

the services. There is, therefore, a private sector analogue for

most of these cases. For example, in education, the volume

estimates included in consumers’ expenditure are constructed by

deflating the total expenditure on fees by a price index for private

education.  This implies that the volume of the service included

in the market sector is measured by the number of pupils in

private education. Similar arguments can hold for health, where

measures would be the volume of operations or GP visits. At

least in theory the same approach can be adopted for the non-

market services.

Government administrative services

These services include running the tax system, administering social

security and providing advice to ministers. In this situation,

government is primarily operating a service for itself. In these

cases, it can sometimes be relatively straightforward to define a

unit of output. For example, the Inland Revenue collects a range

of information on the number and type of cases handled. The

Department of Social Security knows the numbers of new claimants

and recipients of each benefit. In other cases it is harder to

identify the unit of output. Examples include Civil Servants

providing policy advice to Ministers, fraud investigation and

providing statistical services. However, the problem is no greater

than that for private sector services, such as consultancy or legal

advice, where there is also no consistent unit of output.

Public goods and collective services

Measurement of services which are collectively consumed is

problematic. This is recognised in the SNA which suggests that

further research is necessary. Measuring defence output is a good

example. There is no obvious unit of output. The normal measures

of success in the production of defence services are measures of

outcomes. In New Zealand, a defence capability index has been

compiled but it is not clear how this relates to measures of output.

A Finnish output measure focuses on the number of conscripts

trained and other activity measures. The ESA suggests that it

may be necessary to carry on using input based measures for

these services. As yet no real progress has been made with any

of the collective services.

Health services

An output measure for health services is now incorporated in the

published estimates of GDP. Health services can be broken down

into Family Health Services (FHS) or primary care and Hospital

and Community Health Services (HCHS) or secondary care. For

HCHS, there is a long established indicator of activities known as

the Cost Weighted Activity Index. This measures a number of

different types of activities and produces an index by weighting

together according to the relative costs of the activities. Separate

indices are available for the different territorial areas within the

UK. Although this is not strictly an output measure, it is believed

to be an improvement on the previous input based methodology

and is now being used as a measure of output in the GDP estimates.

FHS covers services delivered by family doctors, opticians,

pharmacists and dentists. For each of these an indicator of output

or activity has been found. These include the number of

consultations with General Practitioners, the number of NHS sight

tests, the number of prescriptions dispensed and the number of

adult courses of NHS dental treatment. Again separate data is

used for England, Wales, Scotland and Northern Ireland.

The separate indices for both HCHS and FHS are weighted together

using weights derived from the expenditure on each type of service

in a base year.

Education

For education, it is important to distinguish between the output

of the education process and the production of educational services.

The output of the education process is someone who is better

educated and may have qualifications. Educational services are

about the delivery of education. For the national accounts we are

interested in the volume of educational services produced. The

unit of output of education is, therefore, the number of hours

spent in education by pupils, adjusted for the quality of the

education received.

There is only incomplete information on the numbers of hours

spent in class by pupils. It has been assumed that the average

number of hours in a school or University year does not change

over time. Therefore, the number of pupils and students is a

reasonable proxy for the volume of output of education.
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Data is available on pupil and student numbers in nursery schools,

primary schools, secondary schools, further education, special

education and the number of undergraduates and postgraduates

in higher education. These numbers can be converted into index

numbers and weighted together according to the expenditure on

the form of education in the base period.

There is a key issue with education in that there is significant

evidence that educational standards have been rising over a

number of years. This is demonstrated by, amongst other indicators,

increases in the average point score of pupils taking GCSE exams

at aged 16. A number of factors may have led to this increase in

standards. However, there is evidence that the quality of teaching

is rising. For this reason, it was felt necessary to adjust the

educational output series for quality  change. There is no single

way to do this and certainly no method is infallible. Using

information on GCSE points scores and by assuming that changes

result from quality increases over the 11 years of compulsory

education, it was decided to add a quality factor of 0.25 per cent

for schools for each year. No adjustment was made for higher

education where the evidence is less clear with suggestions that

there is a declining proportion of students completing courses.

Social security

The number of claims for different types of benefits was chosen

as the unit of output although the number in receipt of benefits

could equally well have been chosen. Data on the number of

benefit claims is compiled by the Department of Social Security

and ONS publishes the number of people claiming Jobseeker’s

Allowance. Information on the 12 largest benefits has been used

with indices compiled for each one. These are weighted together

using the administration cost associated with each benefit.

At present, this indicator excludes the output of those collecting

social security contributions and administering the Child Support

Agency. Further, no adjustment has been made for quality.

Incorporation in the data and impact

Data for the areas of health, education and social security has

been incorporated in the national accounts starting from 1986.

No adjustments have been made for estimates prior to 1986 nor

for data for other types of non-market output.

The new data impacts only on estimates at constant prices as

there is no change to the methods at current prices. In the output

analysis, it affects series on public administration, health and

education. In expenditure, most of the impact is in the final

consumption of general government. However, there is also an

effect in the final consumption of non-profit institutions serving

households which include further and higher education institutions.

The impact is approximately equal in both the expenditure and

output analysis. Any difference is the result of differences in the

approaches adopted before the introduction of this new method.

Unfortunately, it has proved impossible to carry out a full analysis

of the impact of this new approach. This is because there was no

separate constant price analysis of expenditure by COFOG group

on the previous basis. And the output analysis included market

and non-market activities indistinguishably. Further, the introduction

of this approach coincided with the rebasing of the national

accounts and the introduction of the new ESA. However, a simple

analysis at the whole economy level has been carried out as

shown at Table 1. This suggested that the new data has added an

average of 0.04 per cent to the growth rate in GDP over the

period 1986 to 1997. There is considerable variation over the

period - the largest addition to growth is around 0.5 per cent and

one year the impact was a reduction of 0.3 per cent. The volatility

of the series results from rapid changes in demand for services.

For example, the decline in 1995 partly reflects a decline in the

number of new claims for certain benefits which may not have

immediately been reflected in staffing levels. The increase in

1991 reflects increases in output of all three of the components.

Table 1 Impact of new method on estimates of GDP growth

Per cent

1987 -  0.3

1988 -  0.1

1989 + 0.1

1990 + 0.1

1991 + 0.5

1992 + 0.2

1993 + 0.2

1994 + 0.04

1995 - 0.3

1996 -0.02

1997 +0.04



49

Other areas

Defence was investigated thoroughly during the course of this

project. Unfortunately, little or no progress was made. An

examination of the measures in published reports of Defence

Agencies provided few examples of output indicators. Most of

the measures were about performance rather than the amount of

production. Further work is clearly required in this area.

Research was also carried out in personal social services. Although

measures of output were identified, there were problems in

obtaining suitable time series of data. With the support of the

Department of Health this gap is expected to be filled.

Further research in the area of non-market output is still required.

There is currently much interest in this subject in the international

national accounting community with projects in a number of

countries and work being coordinated by Eurostat. Areas of interest

include the measurement of output of public goods and the

measurement of quality. With this work, together with increased

provision of output measures by UK government bodies, there

will be significant scope for introduction of further new measures

of non-market output in the UK national accounts.

Footnote

The author is grateful for the support received from David Harper

and Asif Ghafoor in the course of this project.


