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USE OF PRODUCTIVITY ESTIMATES IN THE UNITED KINGDOM
OUTPUT MEASURE OF GROSS DOMESTIC PRODUCT

Summary

The United Kingdom compiles figures for quarterly output-based gross domestic product at constant
prices.  This paper outlines the construction of the series and describes the use of productivity estimates in
those service industries where employment is used as a proxy for output.

Introduction

The United Kingdom compiles figures for quarterly output-based gross domestic product at constant
prices.  Conceptually, net output at constant prices should be calculated by double deflation, but this
method is data intensive and not generally used in the UK. Instead, net output at constant prices is
calculated as a base-weighted index, where the weights are net output by industry, derived from the 1990
input-output tables, and the indices are in general indicators of gross output, which are assumed to be
reasonable proxies for net output over the short term.

These procedures are in line with those discussed in SNA93 (16.68-70), where it is suggested that over the
short run the potential bias involved in using single indicators may be negligible compared with the
potential errors in double deflation estimates. Where data are not available for value added at current
prices, it is recommended that an acceptable second best solution is given by base year value added,
extrapolated either by deflating gross output at current prices by an appropriate price index or directly from
quantity data.  Where such indicators are not available, indicators of input, such as employment, are a third
best procedure, but only appropriate for short-run estimates.

In compiling the UK measure of quarterly output-based GDP, several different kinds of proxy for net
output are used.  The main proxies are:

current price output (production industries) or turnover (service industries), deflated by an
appropriate price indicator  - covering about 61 per cent of GDP

quantity indicators - covering about 16 per cent of GDP

numbers employed - covering about 18 per cent of GDP

For a few industries - agriculture, electricity generation -  net output indicators are available.

Gross output indices are calculated for homogeneous industries, defined by a 4-digit activity heading of the
UK Standard Industrial Classification (1992). The minimum level for publication is the 2-digit level.
Further details are given in CSO Methodological Paper No 1: The measurement of output in the estimate of
GDP.

Use of employment as a measure of output

As indicated above, employment is used as an output proxy for about 18 per cent of GDP, covering several
branches of industry in the service sector.  Of these, public sector employment makes up about 14 per cent
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of GDP. Here the conventional assumption is made that productivity does not change, though for some
activities an adjustment is made for grade drift, which may be regarded as a kind of productivity
adjustment.   For the remaining industries, all private sector services, productivity adjustments are applied
to the figures for numbers employed.

Productivity adjustments for private sector services

Prior to 1983, no direct adjustment was made to private sector employment proxies; in effect the
assumption was made that productivity did not change over time.  From 1983 it was recognised that
several factors, particularly the use of information technology, were likely to lead to increasing
productivity in service industries, so that the use of employment figures was likely to lead to an
underestimate of output.  As no reliable information about productivity growth was available, arbitrary
adjustments at roughly constant annual rates were applied.  Industries were classified into “low-tech”,
“medium-tech” and  “high-tech”, and appropriate rates of productivity growth applied, as follows:

growth in annual average
output per head

high-tech industries 4%
medium-tech industries 2.5%
low-tech industries 1%

These rates were varied slightly during the industrial cycle.

By late 1990, long-term growth in the quarterly measure of GDP at constant prices exceeded that in the
other measures of GDP, and so the provision for productivity adjustment was re-assessed.  The method
which was then introduced is that currently used.  This method, instead of assigning arbitrary productivity
adjustments, estimates a quarterly series for private sector productivity directly from those private sector
service industries where employment is not used as a proxy, as the ratio of output to numbers employed.
This series is then seasonally adjusted and constrained so that the estimated annual change in productivity
did not exceed the rates previously used (see above).

The table at Annex A shows the recent path of the series.

Public sector productivity adjustments

The output of public administration, defence, education, health and social security is estimated from
changes in employment (either directly-measured or in the form of the deflated wages and salary bill), and,
with a much smaller weight, capital consumption.  In many cases, separate indicators representing the
various grades of staff are used.  This may be considered as a form of productivity adjustment, in the way
changes in the quality of labour are taken into account, insofar as these changes are expressed through
changes in the mix of grades employed.  The number of grades used differs for different parts of
government activity and depends upon the level of detail collected for administrative purposes.  The level
of detail is greatest for central government where something over a dozen different grades are used.
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Recent developments

An increasing proportion of services are now covered by short-period turnover inquiries, thus reducing the
need to use employment as a proxy for output; in terms of their 1990 weight, the use of employment
proxies has fallen by about 5 per cent of GDP between 1993 and 1996. Further expansion of the use of
turnover inquiries is likely to lead to a further fall.

The UK is currently attempting to develop a methodology for deflating output in the public sector  using
directly measured output indicators.  Further details are given in the paper The deflation of government
consumption, presented at this conference by Henry Neuburger, ONS.

Assessment of methodology

The methodology for using productivity adjustment applied to employment proxies is clearly less than
ideal.  The industries from which the adjustment is estimated are not necessarily representative of those to
which it is applied; moreover as the scope of turnover inquiries increases, the make-up of each group
changes.  The best solution would be to replace all employment proxies by turnover inquiries, for all
private sector services.  However, in circumstances where only a “third-best” solution is available, it may
be better to make some adjustment for productivity rather than none.  Where possible the productivity
adjustments should be based on observed data rather than on arbitrary judgements.  It should also be
emphasised that these procedures are appropriate only for measuring short-term changes; in the longer term
they need to be bench-marked against more firmly-based estimates.

Anna Brueton
Office for National Statistics
United Kingdom
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Annex A:  Productivity Adjustments for High, Medium and Low-tech Industries

High-tech
Industries

Medium-tech
Industries

Low-tech
Industries

1989 Q1 95.81 96.55 98.29.

         Q2 96.31 97.06 98.53

         Q3 96.95 97.67 98.78

         Q4 97.43 98.15 99.03

1990 Q1 97.31 98.03 98.90

         Q2 98.02 98.64 99.15

         Q3 99.00 99.26 99.40

         Q4 99.30 99.56 99.65

1991 Q1 99.16 99.42 99.50

         Q2 98.23 98.80 99.26

         Q3 97.73 98.30 99.01

         Q4 97.28 97.84 98.76

1992 Q1 98.19 98.46 99.01

         Q2 98.09 98.35 98.90

         Q3 97.11 97.74 98.66

         Q4 96.14 97.13 98.41

1993 Q1 95.31 96.52 98.16

         Q2 94.75 95.96 97.92

         Q3 94.44 95.64 97.67

         Q4 94.30 95.50 97.53

1994 Q1 93.36 94.91 97.29

         Q2 92.43 94.31 97.04

         Q3 91.86 93.73 96.80

         Q4 91.23 93.15 96.56

1995 Q1 90.83 92.74 96.32

         Q2 90.59 92.49 96.08

         Q3 89.90 91.91 95.84

         Q4 89.31 91.34 95.60

1996 Q1 89.29 91.31 95.57

         Q2 88.78 90.80 95.33

         Q3 88.85 90.86 95.40

         Q4 88.47 90.47 95.16

1997 Q1 87.58 89.91 94.93

Footnote: These figures are used to adjust output per head.


