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Estracted from Economic Trauis No. 225, July 1972

Preliminary estimates of gross domestic product based on output data; A new series

The three measures of changes in gross domestic product 
(GDP) at 1963 prices, based on expenditure, income and 
output data, are first published together with an ‘average’ 
estimate, in a press notice about twelve weeks after the 
end of the quarter to which they refer. For some time 
preliminary estimates of the measure based on output 
have been made for internal purposes about seven weeks 
after the end of a quarter. These preliminary estimates 
will in future be published regularly, starting with a press 
notice giving a figure for the second quarter of 1972, 
which will be issued on 21 August 1972. This note 
introduces the new series.

The preliminary estimates are made shortly after the 
provisional figures of the index of industrial production 
for the final month of the quarter are available, which is 
six weeks after the end of the quarter. By this time 
a good deal of the information that is used to compile the 
quarterly estimates of the output of the rest of the economy 
is also available and the two sets of information are 
combined to give an output estimate of GDP*. By the 
time, however, that the regular provisional quarterly 
estimates of national income are first issued, in a press 
notice some five weeks later, revisions have normally been 
made to the index of industrial production both for the 
most recent quarter and for the preceding one; also more 
information is usually available about the output of the 
rest of the economy in the most recent quarter. As 
a result, the preliminary estimates of both the level of 
GDP at constant prices and the changes between the 
most recent quarters obtained from output data are 
subject to revision when the estimates included in the

*The method of calculating the measure of GDP from output data 
is described in Studies in Official Statistics No. 17, The index o f  
industrial production and other output measures.

national income press notice are made. Over the past two 
years, the extent of the revisions to the estimates of the 
change in the output measures of GDP between the latest 
two quarters has ranged (ignoring sign) from O’ 1 to 0*7 per 
cent, and has averaged 0*4 per cent. By far the largest part 
of the revisions to the changes between the two estimates 
has been due to revisions to the index of industrial 
production, which covers nearly half of national output. 
Details of the performance of the preliminary estimates 
over this period are given in the table opposite.

It is clear that these preliminary estimates need to be 
treated with some caution. They have, however, given 
good indications of the direction, and broad indications, 
though not quite so reliable, of the magnitude of the 
movements shown by the earliest estimates hitherto pub
lished, and as they are available a good deal sooner than 
these, they should be of value to those assessing economic 
developments.

It is particularly important to bear in mind that these 
estimates based on output data represent only one of the 
three independent ways in which changes in GDP are 
measured. There has been no fixed relationship between 
movements in the output-based estimates and those 
shown by the measures based on expenditure and on 
income, or with those in the average of all three which is 
regarded as giving the most reliable indicator of changes 
in GDP at constant prices. The preliminary output-based 
estimate will therefore be given together with the latest 
figures for the other measures for a run of past quarters, 
so that it can be seen in perspective. Differences between
the various measures of GDP in the recent past are
illustrated in Table 4 of the July 1972 issue, m the article
giving estimates of national income and expenditure in the 
first quarter of this year.

Central Statistical Office
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Measurement of GDP in 1972

This article was distributed as an annex to the Central Statistical Office press notice 
describing the preliminary estimates o f national income and expenditure 1967 to 1972.

Introduction
The rate of growth of gross domestic product (GDP) is 
estimated in three different ways based on income, 
expenditure and output data. There are inevitably varying 
movements from time to time in these three series and 
their average is commonly used as a single estimate of the 
change in GDP. But the large differences for the first 
three quarters of 1972 led the Central Statistical Office to 
undertake the investigations described below to try to 
identify the cause of the discrepancies and as a result to 
take the provisional view (reported in January Economic 
Trends) that the movement in output-based GDP was, for 
the present, to be preferred as the indicator of growth in 
the most recent periods.

This article discusses the factors present during 1972 
which are thought to have affected the different statistical 
measures and uses the occasion to illustrate some of the 
general problems involved in compiling the national 
accounts. Some features of the future work programme 
and timetable are also described.

Since this article is primarily concerned with the 
movement of different measures of GDP at constant 
prices, it concentrates on the expenditure and output 
series which are the two direct measures of output in 
volume terms. The third series based on income data also 
presents reconciliation problems but these are chiefly 
problems affecting the figures in current prices and are 
not therefore considered in this article. A continuing 
effort is being made nevertheless in this field as well to 
improve quality and to achieve greater consistency 
between this measure and the others.

Enquiries so far have not resulted in the firm identifica
tion of errors of measurement and, therefore, views on 
the possible causes of the divergent movements in 1972 
must remain speculative. However, on the general 
question of improving the data base, five clear conclusions 
emerge:

(i) Consideration will need to be given to the holding 
of special enquiries on the occasion of major 
strikes or other critical events to see whether these 
can help to make an earlier assessment of the 
nature and scale of any short-term distortions 
affecting the regular series.

(ii) The re-basing to 1970 prices, which is to be 
undertaken this summer, is urgently required and 
the period between the years chosen for re-basing

the constant price series should not again be 
allowed to exceed five years. The exercise should 
include special studies to measure the effects of 
re-basing by comparing the movement in series 
both before and after re-basing.

(iii) It is important that, as is normal in a re-basing 
exercise, methods of estimating constant price 
figures should be re-examined and, where possible, 
improved, for example, the choice of indicators, 
and where current value figures are used, the 
methods of weighting, choice of appropriate price 
indicators, consistency of timing between the 
price indices and the current value measures to 
which they are applied, etc.

(iv) More information is required about the methods 
of valuing used by firms taking part in the regular 
statistical enquiries on stocks.

(v) Attempts should be made to develop and explore 
the value of a commodity flows approach to 
estimate figures in the national accounts.

The compilation of national accounts is a major 
statistical task involving the co-operation of industry, 
trade and commerce as well as many government 
departments. Improvement to the quality and timeliness 
of these statistics is a continuing task to which a great 
deal of thought and effort is devoted. However, the task 
requires the bringing together of many and varied indi
vidual time series and this process raises conceptual 
problems relating not only to measurement, but also to 
the consistency with each other of the component series. 
Each series has a margin of error attached to it so that it 
is hardly surprising that divergences of movement between 
the different measures of such broad aggregates appear 
from time to time, especially when the economy is subject 
to abnormal influences and to conditions of sharp 
inflation which may disturb the usual relationships 
between component series and accentuate errors arising 
from inconsistencies of timing.

The first estimates can be expected to be less reliable 
than later ones which incorporate more and better data. 
The discrepancy at present apparent in 1972 may there
fore be reduced somewhat as firmer figures become 
available. An illustration of this point is given in Table 1 
which compares the net effect of the revisions in the two 
series for GDP over the past three years.
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TABLE 1

Differences between the output and expenditure measures of GDP
in successive National Income White Papers

1963^100

1971 White Paper

Output Expendi
ture

Output
less

expenditure
Output Expendi

ture
Output

less
expenditure

Output Expendi
ture

Output
less

expenditure

1969 1st quarter 1181 115-0 3-1 118-4 116-4 20
2nd quarter 119-3 117-7 16 119-4 117-7 1-7
3rd quarter 119-7 118-9 0-8 119 8 119 1 0 7
4(h quarter 120 2 119-9 a3 120 1 119-5 0-6

1970 1st quarter 120-5 116 6 39 120-9 117-3 3-6 121 0 118-5 2-5
2nd quarter 121-1 120-4 07 12! 3 120 9 0 4 121 4 121-7 - 0 3
3rd quarter 121-7 119-9 1-8 1222 120-4 1-8 122-3 121 6 07
4th quarter 122-6 1220 0-6 122-9 121 8 M 123-1 123-2 - 0 1

1971 1st quarter 121 9 118 1 3-8 122-1 120 0 2 1
2nd quarter 123-8 121-3 2-5 123-9 122-3 16
3rd quarter 1250 122-8 2-2 1249 123-9 10
4th quarter 124-8 123-8 10 125-1 1254 - 0 3

1972 1st quarter 123-8 121 9 19
2nd quarter 1284 124-2 4 2
3rd quarter 129-4 123 6 5-8
4th quarter 130 9 128-6 23

1972 White Paper 1973 White Paper

Nevertheless the respective movements of the two 
series during 1972 were more than usually different. 
Table 2 shows the annual rates of change in the output 
and expenditure series according to the latest available 
information.

A growing discrepancy in the quarterly figures emerged 
during 1972. There was a difference between the two 
series (sec Table 1) in the third quarter of 1972 of nearly 
S per cent, which represented an unprecedentedly large 
gap for recent years and the rates of growth (third quarter 
on third quarter) - see Table 2 - diverged considerably 
(3*6 per cent for GDP(O) and —0-3 per cent for GDP(E)). 
However, the divergence is less marked if a half-yearly

comparison is used and less still on an annual basis. But 
even the annual figures conflict very significantly (the 
increase between 1971 and 1972 being 3*3 per. cent for 
GDP(O) and 1-4 per cent for GDP(E)). It is important, 
therefore, to isolate the causes of this recent apparent 
increase in measurement errors.

Distortions in J972
There are many reasons why movements in the economy 
in 1972 were unusually difficult to measure.

Firstly, there were distortions caused by strikes. The 
miners’ strike in early 1972 and the consequent effect on 
electricity production severely disturbed the pattern of

TABLE 2

Movements in GDP since 1970 

Comparisons of the output and expenditure measures 
Percentage growth on corresponding time period one year earHer

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1972 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

GDP (Output)

16

Half-year
on

half-year

)

Quarter
on

quarter

GDP (Expenditure)

2 1

1-4

Half-year
on

half-year

0 9  i
{

16 
1 I

Quarter
on

quarter

GDP (Output) less GDP 
(Expenditure)

-0 2

Half-year
on

half-year

-0 -3

-01

I

0-9

Quarter
on

quarter
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activity in many sectors of the economy. The dock strike 
in mid-year continued to affect the recording of imports 
and exports up to December. The strike in the construc
tion industry in the third quarter caused further wide
spread disturbances to industrial activity and investment
expenditure.

In the output measure the particular industries and 
time periods affected by strikes are more narrowly 
identified and the direct effects on output indicators can 
be more easily observed. However, in the expenditure 
measure the effects are diffused among the different 
components and the stockbuilding consequences are very 
probably not fully recorded. Also in these circumstances 
measurement difficulties are usually compounded by 
timing errors. Where particular timing errors appear to 
have occurred direct corrections to the estimates have 
been made, but many of these errors are by definition 
unidentifiable. Signs of the existence of particularly 
acute timing problems can often be found from a 
comparison of the values of the residual error (between 
the income and expenditure estimates at current prices) 
and the residuals in the accounts when broken down by 
sector, such as the statistical discrepancy in the personal 
financial transactions account. For example the residual 
error suggests that in 1971 expenditure was overstated, or 
income understated and in 1972 the reverse was the case; 
insofar as the residual error reflects timing errors affecting 
expenditure, therefore, the growth in expenditure between 
1971 and 1972 may have been understated.

During the period 1963 to 1969, the overall GDP price 
index rose at an average of just over 3-25 per cent per year, 
but for the succeeding years of 1970 to 1972 this rate of 
growth rose steeply to 7-7, 10-7 and 8-0 per cent respec
tively and thus the scope for error in series derived using 
price data was correspondingly magnified. Problems 
include uncertainty about the extent to which price rises 
have already been included in the primary source of data 
(increasing the risk of subsequent over-deflation), the 
exact identification of lag structures between delivery and 
the time when the contract price was fixed, particularly 
in the cases of expenditure on goods which have a long 
production cycle, and the use of theoretically incorrect 
price indices.

Thirdly, 1972 was also a year when large changes were 
affecting foreign exchange markets. The floating of the 
pound from the summer created a possible additional 
source of error since a significant proportion of exports 
and imports are designated in foreign currencies; the 
valuation in sterling may have been different at different 
points in the production and distribution process.

Lastly, the output measure of GDP, along with many 
other allied indicators, indicates a rapid expansion of 
output during 1972. Past experience suggests (see Chart) 
that when there is an increase in economic activity the 
expenditure measure tends for a time to lag behind that of 
output. To a small extent this is due to the use in some 
cases of figures for deliveries as proxy for output (tending 
to overstate output when deliveries are made from stocks), 
but it also reflects delays in the recording of capital 
expenditure (tending to understate the expenditure 
measure in the early stages of an upswing of output).

The coincidence of all these factors during 1972 makes 
it hardly surprising that the provisional estimates of the

broadly independently based measures of GDP at current 
prices show divergent paths. Whilst it is impossible to 
estimate precisely what these factors have contributed to 
the discrepancy, it is still felt that the expenditure series 
has been more prone to distortion than the output series 
and that in the circumstances more weight should be 
given to the movement in the output series for this period 
than to the expenditure series.

Recapitulation on problems o f measuring GDP
It will be clear from the descriptions of past work, 
especially in the Central Statistical Office’s publication 
National Accounts Statistics: Sources and Methods, and 
from regular publications on the results of new surveys, 
for example the Business Monitor Series, that work is 
going on to improve the data base for the principal 
statistical series including those used for the national 
accounts. Nevertheless, there is always scope for more 
improvement in quality and timeliness. Moreover, there 
is no denying that the statistics contain a margin of error 
resulting from many factors, for example, the present 
poor quality of some enquiries (through samples having 
become too small or ill-defined), the use of administrative 
returns which are not completely appropriate for the 
purpose, certain deficiencies in timeliness and some lack 
of consistency in trying to bring together a whole range 
of basically different time series. These potential errors in 
measurement are of course unwelcome but the benefits 
gained from reducing them have to be matched against the 
cost of substantially increasing the demands on the 
community for more information.

Whilst the statistical series in use are continually kept 
under review, special efforts to improve data and to 
refine the conceptual bases of the national accounts 
estimates are often concentrated on periods when other 
major changes are being introduced, for example, on the 
occasion of introducing a new base year for calculating 
the constant price series. Perhaps one of the reasons why 
so large a discrepancy has emerged is that a new base 
year is now overdue, present figures are on the base of 
1963, ten years ago. It is, of course, impossible to 
anticipate what changes will follow the substantial review 
of data which will accompany a change of base year(‘), 
but one result of the present review has been to highlight 
areas needing particular attention. These are set out 
below in order to indicate part of the work programme 
that will be undertaken in the next few months but they 
also highlight the type of problems one encounters in 
estimating GDP at constant prices.

Problems o f deflation
In compiling the output measure different types of 
indicators are used for different industries. For some the 
physical quantities of goods produced are used. While 
these may have other drawbacks, they have the advantage 
that these are independent of price changes since they 
measure volume directly. In other instances the indicators 
used are the current values of goods produced adjusted 
for price changes; this method has the advantage of 
making it easier to ensure that the whole of the output of

(*) See, for example, the description of the 1963 re-basing exercise 
in the article on national income and expenditure in the fourth 
quarter of 1968, Economic Trends, April 1969.
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an industry, however varied, is covered. It is, however, 
dependent on the allowances made for price changes and 
may be particularly exposed in a period of rapidly rising 
prices. About 35 per cent of the output index as a whole 
consists of direct quantity indicators and about 45 per 
cent of deflated current values. The remaining 20 per cent 
is covered by employment or other input indicators 
serving as proxy measures of output. A much larger 
proportion of the expenditure measure is based on current 
price estimates and thus involves using price deflators.

Where deflators are used they should be calculated at 
the greatest possible level of disaggregation. It is also 
important to ensure that they are of the correct form and 
should, ideally, be currently weighted (so as to produce 
base-weighted volumes when divided into the current 
price estimates). In fact they are rarely current-weighted 
because of the practical difficulties of calculating them; 
in particular because those circumstances in which the 
volume of output is difficult to define and measure 
directly are often those where, for this reason, the data is 
not available to carry out true current weighting. The 
result is that there are many components where some form 
of base-weighted price index has to be used, possibly 
using moving but still somewhat out-of-date weights, or 
using the most recent weights available when re-basing 
took place. There are also other problems relating to the 
choice of deflators, for example, timing problems, 
coverage, allowances for quality changes, and the need 
to ensure consistency between the choice of price data 
and the series to be deflated.

It is likely that the base-weighted indices will tend to 
increase more than the current-weighted equivalents and 
in a period so long after the base year, as at present, this 
difference could be sizeable. Also the more rapid inflation 
of the last two years may have reinforced this bias. 
However, the point needs to be made that the level of 
disaggregation at which most components are deflated is 
such that the weighting problem has less significance. 
Nevertheless, it is clearly important to keep as close as 
possible to the conceptually ideal treatment in this field. 
This means taking great care in the selection of appro
priate price indices and where possible ensuring that 
current-weighted indices or as near to that as practicable 
are used. It thus reinforces the need to ensure that 
re-basing is not postponed too long.

Consistency between measures
The two volume measures of GDP call for different data 
sources (measures of industrial output, for example, on the 
one hand and measures of capital expenditure by industry, 
on the other), and it is highly likely that the inevitably 
different sources lead to inconsistent results. One way of 
assessing the consistency in using different measures has 
been to construct partial(^) input/output tables for fifteen 
industries for the first three quarters of 1970, 1971 and 
1972. This permitted a rough inspection of the match 
between the disaggregated output and expenditure 
estimates. A second exercise has examined related

(*) They were partial principally in the sense that no inter-industry 
transactions were estimated. They were also based primarily on 
the 1968 provisional input/output matrix but wherever possible 
later information and independent evidence was used to fill in 
parts of the table and up-date the results.

individual statistical series within both the expenditure 
and output measures for consistency in advance of the 
normal review of such indicators which will take place 
when the re-basing exercise is carried out in full.

In order to construct the input/output tables, strong 
simplifying assumptions had to be used. This means that 
the results are of low precision and that their ability to 
throw light on possible discrepancies is that much 
weakened. Nevertheless they do provide a convenient 
framework in which to begin searching for possible mis- 
matchings between the expenditure and output series. 
They do not, however, necessarily indicate where the 
discrepancy lies.

To take one example, in the expenditure measure of 
GDP the volume of exports of goods is based on the 
Overseas Trade Statistics. In constructing the input/ 
output tables the volume estimates of exports have been 
approached somewhat differently, by first estimating the 
demand on industrial output for exports at current prices 
and then deflating by a price index appropriate for the 
home sales of the industry—the practice followed in 
calculating the output series for much of manufacturing 
industry in the GDP output measure. These alternative 
calculations do not provide identical answers. The unit 
value index for exports based on the Overseas Trade 
Statistics is the best available indicator of the movement 
in export prices and it suggests, compared with the 
wholesale price index for home sales, that home and 
export prices can diverge significantly at least in the 
short-term. Strictly speaking, therefore, if the unit value 
index is used for estimating the volume of exports in the 
expenditure measure it should also form part of the 
price index used to deflate individual output series. In 
practice, since the proportion of sales abroad to total 
sales for individual industries can be estimated only with 
difficulty and the calculations of the unit value index limit 
the degree of disaggregation permitted, this refinement 
has not yet been put into effect. It does represent, 
however, an area containing a known and perhaps 
significant inconsistency.

The input/output calculations suggest problems of 
consistency for a number of other industries. The two 
main examples are the shipbuilding and aerospace 
industries and the distribution industries where the sum 
of final demands forms a much greater proportion of 
gross output than would be expected using the 1968 
input/output data as a basis.

Finally, another discrepancy highlighted by the 
input/output tables concerns the factor cost adjustment. 
The basis of calculation for this term at constant prices 
is fully described in ‘Sources and Methods’. The con
siderable increase in this term from 1971 to 1972 is not 
easy to explain and can only be partly attributed to 
shifts of consumers’ expenditure in commodities that 
were heavily taxed in 1963. This area is still under 
investigation.

On the second line of enquiry, a number of individual 
items that featuie in both the output and expenditure 
accounts were checked to see whether in the light of 
changing circumstances the alternative treatments were 
still consistent. For example, the changes in price indices 
for various items of consumers’ expenditure in relation 
to changes in the appropriate wholesale prices were

il-

•  I  vl

'rtfprices O' ”
the

also ei
ct io

"  h f e x

thi! has bee" ■ 
iocomplel"  ̂
indicate that *  
o f n e t t o g '" ^  
this extent the
will overstate t t
Finally, work 
of output for : 
remaining few 
being available 
changes in em) 
proxy for chani

On the expen 
is the treatmer 
increase in bool 
physical increa 
existing stocks 
national accoui 
change in com 
the valuation 
methods for sc{ 
appropriate for 
might be to ui 
over-estimate s 
accounting yeai 
mates of GDP 
amount of this 
to quantify the 
is an error of m 
Applied Econoi 
research project
and Industry an
^Pleofarmsi

8

(Ml



f

bo,L
listen? ‘he, 

'"P W n ,,. '"  f“ll.

i  p » .  z  ■ * *

-% a;*jS

-thp W  Iine practice folloŵ  •:
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compared with assumed distribution margins. The price 
indices used for consumers’ expenditure on repairs and 
maintenance and for local authorities expenditure on the 
same item were compared with each other and with the 
prices of new construction and repairs used in preparing 
the output estimate. The treatments on the two accounts 
were consistent for some items and even where they were 
not the effect was usually very small.

A number of other items which will require to be 
looked at closely in the forthcoming re-basing exercise 
have also emerged or have been confirmed. The treatment 
of net interest in the insurance, banking, finance and 
business services sector is not strictly congruent with the 
implied treatment in the expenditure estimate and 
alternative treatments are being considered. In most 
sectors of the output index gross output indicators are 
used on the explicit assumption that changes in gross 
output exactly reflect changes in net output. There is very 
little information available with which to test whether 
this has been so in real terms, but very tentative and 
incomplete calculations based on the latest census results 
indicate that there may have been a decline in the ratio 
of net to gross output over the last two or three years. To 
this extent the gross output measure at constant prices 
will overstate the increase in net output at constant prices. 
Finally, work will go on in order to improve the measures 
of output for a number of industries especially in the 
remaining few where in default of other information 
being available, another indicator such as inputs and 
changes in employment are taken as the best available 
proxy for changes in output(^).

On the expenditure side the main methodological worry 
is the treatment of stockbuilding. Figures showing the 
increase in book-value stocks combine the element due to 
physical increase in stocks with the appreciation of 
existing stocks and these two must be separated for 
national accounts purposes. It is thought possible that a 
change in commercial accounting practices concerning 
the valuation of stocks may mean that the existing 
methods for separating these two elements are no longer 
appropriate for quarter to quarter changes and the effect 
might be to under-estimate the physical increase and 
over-estimate stock appreciation within a company’s 
accounting ycar(^). If this were so the expenditure esti
mates of GDP would temporarily be too low by the 
amount of this error. To date it has not been possible 
to quantify the effect of this or to establish whether there 
is an error of measurement. However, the Department of 
Applied Economics, Cambridge, which was engaged on a 
research project sponsored by the Department of Trade 
and Industry and the Department itself have each asked a 
sample of firms to describe their method of valuing stocks.

(*) For a description of improvements in hand sec *Ncw statistics 
and the index of industrial production', A. A. Sorrell, Statistical 
News. No. 15. November 1971 (HMSO).

(*) For fuller discussion sec page 405, National Accounts Statistics: 
Sources and Methods (HMSO 1968).

As a result of this information, the Department of Trade 
and Industry since the beginning of 1973 have expanded 
their routine forms for manufacturers* stocks in order to 
obtain a breakdown between stocks which are valued at 
'standard costs’ and those which arc not. With the results 
of this enquiry it will be possible to consider what 
changes, if any, are needed in the methods of estimating 
stock appreciation.

Conclusions
As was to be expected no one simple cause of the 
discrepancy between the two volume measures has come 
to light since any such item would have been revealed 
earlier in the normal course of processing the figures. 
Moreover, some divergence similar to that previously 
experienced in the early part of an upturn in activity was 
to be expected as normal since the various GDP measures 
though unambiguous from a theoretical point of view, 
involve great practical difficulties of quantification. 
Nevertheless, as large a discrepancy as was experienced 
in 1972, even though it may be reduced as the provisional 
figures arc subsequently revised, is a cause for serious 
concern.

The earlier section of this article outlined the features 
in the economy in 1972 which made it a particularly 
difficult year to measure. The second section gave reasons 
why more error in the series might be expected at a point 
of time such as this when we are so far away from the 
base year of 1963, and discussed what areas will require 
priority in the forthcoming re-basing exercise.

It is clearly undesirable to let a base year get so far 
out-of-date and this will be rectified in the 1973 National 
Income and Expenditure Blue Book with the move to 
1970 as the base, in line with international practice. 
Thereafter it is envisaged that the next base chosen might 
be 1975. As part of the current rc-basing e.xercise many of 
the inconsistencies thrown up by the current investigations 
should be reduced.

The partial inpul/output tables give a useful insight 
into the gains to be derived from looking at all the 
available indicators for a particular industry or com
modity grouping, and it is hoped to extend and develop 
this approach since it seems a promising way of monitor
ing movements in the respective GDP measures. The 
possibility of this latter development will be much greater 
as the new system of business statistics gets under w'ay 
and the flow of industrial statistics increases and becomes 
more timely. It is hoped to take advantage of this 
situation from a national accounts point of view by 
developing and exploring the value of a commodity 
flows approach. This would, for example, allow a much 
closer comparison of the two sets of estimates and, by 
attempting a reconciliation at a more disaggregated level, 
might open the way to keeping the discrepancy lower. It 
is hoped to be able to report further progress in this 
field within the coming year.

Central Statistical Office
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Extnv.tr-( I'rom Economic Trends No. 241, November 1973

Preliminary estimates of regional gross domestic product

The Central Statistical Office has been looking into ways 
of preparing satisfactory regional estimates of gross 
domestic product (GDP). This article describes the method 
adopted and presents the first very preliminary results in 
the accompanying tables. It should be remembered that 
they are first estimates and work is currently in hand to 
improve them. They are thought, however, not significantly 
to distort the comparative positions of the regions or. the 
changes in them that have occurred in the period covered.

corresponding to each of the national figures, so a 
considerable amount of estimation and pro-rating has 
had to be used. It is recognised that there is a greater 
risk of error attached to the regional estimates than is 
associated with the national figures. The continuous 
work on the production of more reliable regional 
accounts will eventually produce assessments of the 
regional situation for which the margin of error should 
be reduced.

Introduction
The negotiations that have been taking place in Brussels 
on the formulation of a Community Regional Policy 
have identified the need for estimates of GDP for each 
of the regions in the member countries. It has, therefore, 
been necessary to produce, fairly rapidly, official regional 
estimates of GDP for the United Kingdom for the first 
time. A previous attempt to undertake such a task was- 
published as Regional Social Accounts /or the United 
Kingdom by V. H. Woodward in 1970. Woodward's 
estimates, however, applied only to the years 1961 and 
1966. Despite the preliminary nature of these new 
estimates, it is felt that they should be published with 
a brief description of the methods used, even though the 
CSO is still working to improve the methods of estimation.

In National Income and Expenditure (the Blue Book), 
GDP at current prices is measured both from estimates 
of final expenditure, and from factor incomes. For the 
regional breakdown, the factor income approach has 
been used. It is a relatively straightforward way of 
tackling the problem since it raises fewer conceptual 
difficulties. It is not possible at present to prepare 
regional estimates which employ actual regional data

The starting point for the calculations w-as the United 
Kingdom GDP at factor cost and current prices for each 
year disaggregated into three broad categories. These 
categories were respectively, income from employment, 
trading profits and surpluses and income from self- 
employment, and rents. They represent income to 
factors of production and do not include such items as 
income derived from the ownership of financial assets or 
state transfers, for example, social benefits, and are 
consequently not a  complete measure of relative living 
standards in a region. The relative magnitudes of these 
categories are shown in Table A below: the estimation 
of each of them was approached separately and the 
methods adopted are described in the follovs'ing para
graphs.

Income from employment
The measure of income from employment in the 
national accounts represents the aggregation of returns 
to labour as a factor of production. The most obvious 
source of such income is wages and salaries, but to this 
must be added employers’ contributions to national 
insurance and other superannuation schemes.

TABLE A £ million

1966 1967 1968 1969 11 1970 1971

Income from em ploym ent.......................................................................... 22,786 23,706 25,341 27.033 .30.179 33,331

Trading profits and surpluses and income from seIf-empIoymcni(*)(-)(^) 8,502 9,012 9.797 9,870 9,997 11.231

Ownership of dwellings; Rent 1,598 1.769 1.957 2,177 2,450 2,706

•

Gross domestic product at factor cost(*)
Income-based estimate 32,886 34,487 37,095 39,080 42,626 47,268

Adjustment from SNA to UK definitions.. 133 143 158 194 219 244

Residual error 38 205 10 -1 0 6 -5 7 647

Gross domestic product at factor cost 
Expenditure-based estimate 34,835 37.26.V 39,168 42,788 48,159

( ’)

Less stock appreciation.
Adjusted to SNA (United Nations System of National Accounts). This adjustment involves replacing the estimate of imputed rent to 
government owned premises by an estimate of capital consumption.
Includes rent of trading concerns in respect of the ownership of business premises which they occupy.
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Estimates of wages and salaries for the whole of the 
United Kingdom can be derived from the totals of lax 
returns; hovsever, there arc no comparable data available 
on a regional basis. The only direct estimates obtainable 
from Inland Revenue arc those arising from the Survey 
of Personal Incomes, published annually. The difficulty 
with using these data is two-fold. Firstly they arc sample 
data based on an annual coverage of only about 
0*5 per cent, except in quinquennia! years when the 
sample size is increased to around 4 per cent. The 
second drawback is that, prior to fiscal year 1969,70, 
the regional data from this survey were not classified 
according to region of residence of the individual 
taxpayers but by region of assessment. Consequently 
there is a severe problem of regional allocation. For 
example, where employees of a large firm employing 
people throughout the country arc assessed for lax 
purposes in a single place, the entire wage bill for that 
commercial concern is assumed to be paid in the region 
of assessment. Thus prior to 1969/70 the Inland Revenue 
survey gives no reliable indication of wages and salaries 
earned in particular regions and could cause consider
able distortion to the overall GDP figures if used. 
The residential classification is important because we 
have adopted the coincntion that the part of the GDP 
of a region arising in the form of income from employ
ment should be on the basis of residence by analogy 
with the definition for the country as a whole. However, 
the survey for the fiscal year 1969/70 is one of the larger 
quinquennial surxeys and has been analysed by region 
of residence of individual taxpayers and thus provides a 
starting point for estimation and a benchmark against 
which indicators for other years can be calibrated.

A method of estimation was adopted to enable the 
figures to be based upon region of residence throughout 
and to reduce the problems associated with small 
sample size. The indicators of movements in wages and 
salaries between fiscal years are obtained by combining 
figures of average earnings with figures of employees in 
employment. The basic data on average earnings arc 
those compiled by the Dcpdrimeni of Health and Social 
Security and published in the Absiraci o f Regional 
Statistics. These figures are available for men and women 
separately and for each of the eleven standard regions, 
classified according to region of residence. The statistics 
on earnings arc produced from information on tax 
deduction documents about the gross annual earnings 
of persons covered by the income tax PAYE scheme 
through which national insurance graduated contribu
tions arc collected. The analyses are derived from a 
0-5 per cent sample. The figures for employees in employ
ment on a fiscal year basis are derived from quarterly 
statistics published by the Department of Employment 
by region, and were used taking men and women 
separately, in conjunction with average wages and 
salaries figures to get a 'total regional wage bill' scries 
for each fiscal year. These data were then converted into 
rales of change from one year to another after the 
totals for each fiscal year had been adjusted to agree 
with the national figures. Having derived a series of 
raics-of-changc, the results of the Inland Revenue 
Survey of Personal Incomes for 1969/70 were used as 
the bench mark. This year was chosen, as mentioned 
earlier, both because it was the first year that lax cases

had been assigned to region of residence and because of 
the targe sample size used in this quinquennial year.

The survey displays regional totals of income from 
employment for those assessed for lax under Schedule E, 
and these were used to pro-rate the national total for 
the 1969/70 fiscal year between the regions. This pro
cedure for obtaining regional estimates Involves the 
assumptions that incomes not assessed for tax, which 
arc not included in the survey, arc distributed regionally 
in proportion to wages and salaries; it also implicitly 
distributes those wages and salaries in Public Dcparimenls 
which arc not assigned to a region and the Merchant 
Navy in the same manner. The relative magnitudes of 
the latter two items are Illustrated by the figures shown 
below, taken from the Survey of Personal incomes 
1969/70.

£mpIo>ment income (Schedule E)
Principal source 1969,70

£  million
United Kingdom (regional total) . .  21,547
Merchant Navy .......................................  102
Public Departments—Civilian . .  18

Using the estimated regional distribution of wages and 
salaries for the benchmark year, it was a simple procedure 
to discount back and project forward using the ralc-of- 
change scries previously computed. The final time series 
this produced was converted back to a calendar year 
basis and adjusted to align w ith the Blue Book Totals for 
each year.

To these data had to be added employers* contribu
tions and wages and salaries of the Armed Forces which 
had been previously excluded. Employers' contributions 
were distributed regionally in proportion to the wages 
and salaries totals. For the Armed Forces, information 
was obtained on their physical distributions throughout 
the standard regions: figures were available for each of 
the years calculated. The wage and salary bill for lliC 
Armed Forces (including their relevant employers' 
contributions) were then computed for each region and 
the totals added to the regional wages and salaries bill 
and the regional distribution of employers' contributions 
to obtain the final regional breakdown of income from 
employment.

Since income from employment accounts for about 
70 percent of total GDP, it is important that the regional 
distribution of this item be accurate and unbiased. It is 
thought that the procedure used is satisfactory on both 
of these counts.

Profits and self-employment income
This category includes the trading surpluses of public 
corporations and other public enterprises. U is difficult 
to estimate a regional breakdown of profits because of 
the complex interplays within industry across regional 
boundaries especially in intermediate goods. Industrial 
statistics suffer from the lack of a market price for those 
intermediate goods transferred between two local units 
of the same firm in different regions.

As a first approximation it was decided to distribute 
profits by pro-rating within each industrial oider group 
according to the regional distribution of the labour 
force. This has disadvantages, since within a single
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inmislrial order group, the regional drstribuiion o 
crnploymcm may rcflecl more the local labour market 
conditions than the true effect of variations in he
quantity and quality of capital
regions. But by considering each mduslnal order
separately, inter-industry variations in labour intensity 
arc allowed for, leaving only the possibility of inter
regional variations within a particular industry. The 
procedure was to distribute total profits whether they 
arose in the private or public sector and whether from 
self-employment or not. The industry order groups 
used in Table 17 of the 1972 Blue Book”' were adopted 
for the breakdown, with manufacturing further dis
aggregated. A fairly complicated procedure was required 
within the manufacturing sector to achieve a reasonable 
level of sensitivity. Use w'as made of the input-output 
matrices for the years 1963 and 1968 to obtain profit 
data for the order groups within this sector. A simple 
interpolation procedure was used for the intermediate 
years, while for years after 1968 the proportionate share 
of total manufacturing profits accruing to each order 
group was considered to be constant.

One refinement used was that the item Adjustment for 
net interest, w'hich appears under Insurance, banking and 
finance in Table 17 of the 1972 Blue Book with a nega
tive signt, was first distributed throughout the entire 
range of industries in ratio to the profits of those 
industries and subtracted from them before calculation 
began. Available information on stock appreciation by 
industry was taken into account and deducted before 
pro-rating. Having obtained time series for gross profits 
and other trading income by industry and manufacturing 
order group, adjusted for stock appreciation, these totals 
were distributed regionally using the available employ
ment data for each region.

Having computed profit figures for the eleven standard 
regions, one further adjustment was performed. For 
several years, the Scottish Office, the Welsh Office and 
the Ministry of Finance, Northern Ireland have been 
publishing their own estimates of GDP. For the estima
tion of profits they have had access to more detailed 
information, consequently their estimates are considered 
to be more reliable. Therefore the Welsh, Scottish and 
Northern Irish estimates of profits have been substituted 
for those previously computed and the net residual 
distributed across the English regions. For Northern

• The data presented in the tables have been revised in the 1973 
Blue Book.

t  This item was presented separately in the 1973 Blue Book.

12

Ireland, however, the published profits figures are 
calculated as a residual in their GDP estimates; there is 
a risk in substituting these figures and some small 
distortions may have been introduced into the Northern 
Ireland figure as a consequence.
Rents
The national accounts include as part of factor incomes 
the income derived from rent paid on dwellings and 
business premises as well as an imputation of the rentable 
value of owner occupiers. Since these data arc compiled 
as national aggregates, there is no readily available 
source for their regional equivalent. It was decided to 
use an indicator for the regional allocation of the 
national totals. The publication Rates and Rateahlc 
Values in England and Wales issued by the Dcparimciu 
of the Environment and the Welsh Ofiice was the 
source employed and it was assumed that rents arc 
proportional to rateable value. On this assumption 
totals of rent income imputed both for ownership of 
dwellings, shown separately in Table A, and other kinds 
of buildings, usually business premises, were prepared 
separately for each region. Data for Northern Ireland 
and Scotland were supplied by the Ministry of Finance, 
Northern Ireland, and the Scottish Office. A figure for 
the adjustment to the United Nations System of National 
Accounts for the whole of the United Kingdom is 
available and this figure was distributed relative to the 
regional levels for business rents, which, in turn. ha\c been 
included within the category Trading profits, etc. in 
Table A.
Results
The final figures for GDP for each region arc shown in 
the accompanying tables. It is again emphasised that 
these figures result from preliminary.calculations and 
need to be treated with some caution. W here ihcv arc 
considered to be improvements to the estimates additional 
small adjustments have been made beyond those described 
above. In an exercise of this nature it is important that all 
eleven standard regions of the United Kingdom be 
treated in the same way for purposes of estimation. 
There has only been one instance where we have departed 
from this rule, in the case of profits, for the sake of better 
estimates. The estimates of GDP for Scotland. Northern 
Ireland and Wales, which result from the procedures 
described above are not intended to replace figures 
previously published by the Scottish and Welsh Offices 
and the Northern Ireland Ministry of Finance. Even at 
this stage the discrepancies between the data presented 
here and those previously published are relatively small.

Central Statistical Office

Eas.
EastAngl’3-- 

South ■ ■
South

West
Norih
Wales
Scoiland
jjo rihem

TABLE 2

United Kingdom

Nonh

Yorkshire and  H ur

Hast Midlands

East AngJia,,

South E a s t , ,

S o u th w est..

Midlands
North West

Scotland

Nonhem
il

CO



lieir Cop'’̂ '’''is
se
"trodu,^ .aid 'H ,

' f t  5

I \  ̂ I’“' ' “Ifni, i| J j  ’> a'ailaiii,

Kau^t' f  '!«
' f , ' " “fil bv \Ct 

'\'cKh

'■“ ' “f- On , h a r t  
lied boih fo .  “" “"iPbonlied boih f„ ' '  “"innpiion
in Table A a „ r " k ^ ''’
' «  premises w  ‘ “iJ '
D a la  fo r sj / '  Pieparcd
'»• 'he Mrntf

T ! 'f  ,̂ >''‘efnofNai.on,|

s d islnbu icd  rclaii\e to tlic
'ils, which, in turn. h.oc been
Ty T nid ing  proliis, d^. j„

ich region arc shown in 
again emphasised ihai 

binary, calculations and 
aulion. Where ihcs arc 
I the estimates additional 
e beyond those dewTihcJ 
re it is imporiani that all 
E United Kingdom he 
)urposes o f esiimjikm. 
w here ttc  have departed 

its, for the saU ofbciier 
'f o r  Scotland. Nonhern 
It from the proccdur^ 
,ded to  replace tigorcs 
,„ ish  and Welsh Offices 

o f Finance. Even a
ten  Ihe dala p rese^"  
led are lelaii'e ') smaffi

tral Statisii(0̂ Ogicc

APPENDIX
Gross domestic product
At factor cost: current prices

TABLE I

United Kingdom

North • •

Yorkshire and Humberside

East Midlands

East Anglia..

South East . .

South West. .

West Midlands

North West

Wales

Scotland

Northern Ireland ..

Gross domestic product per head
At factor cost: current prices

TABLE 2

1966

United Kingdom 602

North 502

Yorkshire and Humberside 578

East Midlands 585

East A nglia .. 569

South East .. 696

South West.. 546

West Midlands 642

North West 573

Wales « • 526

Scotland 536

Northern Ireland . 390

1967

627

52!

596

612

592

729

569

658

595

548

563

420

13
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£ million

1968

671

555

630

647

644

785

606

697

636

582

606

446

1969

704

584

663

683

669

822

634

727

668

604

639

476

1970

765

Ml
719

737

731

892

690

784

719

669

702

546

1966 1967 1968 1969 1970 1971

32,886 34,487 37,095 39,080 42,626 47,268

1,662 1,733 1,855 1,952 2,155 2,392

2,754 2,854 3.026 3,190 3,461 3,814

1,911 2,016 2,150 2,287 2,479 2,751

900 954 1,055 1,108 1,224 1,346

11,829 12,480 13,522 14.222 15,445 17,193

1,985 2.085 2.241 2,366 2,598 2,928

3,209 3,318 3,545 3.739 4,060 4,465

3,849 4,008 4,297 4,523 4,882 5,368

1,422 1,487 1,583 1,645 1,829 2,050

2,789 2,927 3.152 3,327 3.662 4.018

577 626 670 720 832 946

1971

850

726

793

81!

798

995

772

872

796

752

770
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Extracted from Economic Trends No. 223, May 1972

Historical series of the index of industrial production
J. W. Gardner,* Statistician. Central Statistical Office

Introduction
Index numbers of real output by industry are published in 
annual form in the National Income Blue Book; for 
example, figures for the period 1948—1970 appeared as 
Table 15 in the Blue Book, 1971. They were derived from 
several short runs of index numbers, each originally 
relating to a different base year within this period, 
linked together to form an index with a constant base, 
1963=100. Although the rather simple method of 
compilation and presentation is probably adequate for 
the broad industry groupings shown in the Blue Book, 
longer runs of index numbers are also required for 
individual industries, and the tables presented in this 
article provide this detail for those industries covered by 
the index of industrial production.

(b) To develop a linking procedure which will be 
capable of removing the discontinuities in the seasonal 
patterns of the individual series caused by a change of 
indicator between base years.
(c) To find a suitable method of aggregation of the 
component series to form the totals, given the well 
known disadvantages of using base weighted indices 
over extended periods of time.

There are several problems associated with the calcula
tion of output series in industry detail, extending over a 
long period of time. Particularly important is the familiar 
index number problem which poses a choice of what 
weighting pattern, or patterns, to use to calculate the 
aggregates. Each possible solution is suitable for some 
purposes and unsuitable in others; that adopted in this 
article must necessarily be a compromise. There are also 
defects inherent in the assumption used in the index that 
changes in net output or value added may be represented 
by an indicator of the movement of gross output. The 
practical difficulties of reliably measuring changes in net 
output are substantial and no attempt has been made in 
the present calculations to do so. A practical difficulty 
is that the type of indicator used to represent the move
ments of output has often been changed over the period, 
as new series become available. This increases the 
difficulty of linking.together the series that are available 
initially on different base years. Finally, there is the 
further practical difficulty in obtaining long runs of 
index numbers over a period in which there have been 
extensive changes to the Standard Industrial Classifica
tion. In spite of the problems, the series presented in this 
article represent broadly reliable estimates, on as 
comparable and consistent basis as possible, of the 
growth of industrial output from shortly after the end 
of the war.

We describe below how these difficulties were overcome 
and the methods of calculating the individual series and 
the aggregates. The results of the calculations are set 
out in Appendix IV, Tables 1—5. Index numbers of 
output are given annually from 1948, and quarterly from 
1952. From 1963 onwards the series are the same as the 
currently published version of the index of production. 
The estimates in this article supersede those previously 
published for earlier periods. The main results are given 
for each Order of the SIC in the field covered by the 
index of industrial production (20 in total) together with 
major aggregates—all industries, ^nd all manufacturing 
—and some aggregation of related Orders. In addition, 
similar information is given for selected industries (11 in) n 
number) below Order level, wher6-the series seem to be of 
particular interest and are judged to be reliable. It is 
hoped to follow this article in due course with another 
which will present corresponding linked series for employ
ment and derived estimates of output per head within 
the index of production industries.

Adjustments for SIC changes

The problems for which solutions have been sought 
may be summarised as follows:

(a) To adjust the weights and indicators of the earlier 
series to bring them as closely as possible on to the 
1968 Standard Industrial Classification (SIC).

•The author is greatly indebted to R. L. Brown and K. Francombe 
of the Central Statistical Office, who developed the linking pro
cedure (described in Appendix II), and were closely involved in 
the calculations.

Since the SIC first appeared in 1948 it has been revised on 
two occasions, namely in 1958 and again in 1968. At 
the first revision, there was a considerable reallocation of 
industries within the index of industrial production 
field, and also a fairly substantial transfer of trades out 
of this area into the distribution and services industries, 
notably the motor garages and repair workshops trades, 
retail bespoke tailoring, boot and shoe repairs, and film 
production. The second revision to the industrial 
classification in 1968 resulted in fewer transfers between 
production and service industries, but a further large 
reorganisation of industry groups within manufacturing. 
In order to provide valid comparisons of real output 
movement at the detailed level over the whole period it is 
essential to adjust the series to remove the effects of these 
changes by the use of a consistent industrial classification 
throughout. The most up-to-date classification (1968 SIC) 
was chosen because this would provide index numbers 
consistent with the current index of production based on 
1963= 100. Before the earlier indexes, namely those based 
on 1948, 1954 and 1958, could be linked to the current 
base period, it was necessary to convert these industrial
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groupings to the 1968 SIC. This conversion was made in 
two stages. The first was to recalculate the base period 
net output weights, to allow for the reclassification of 
whole industries or groups of products within an industry. 
It would have been possible to have adopted a single 
weighting pattern—e.g. that of the current index, based 
on 1963—throughout. It was considered, however, in 
view of the long period covered by the new series— 
nearly a quarter of a century, and the significant changes 
in the structure of industry that this would be un
desirable. It was therefore decided that the weighting 
pattern, adapted to the 1968 SIC, should vary during the 
period; the points when the changes in weights were made 
are described in the paragraphs below. The second stage 
of the conversion to the 1968 SIC was to amend the 
output indicators for each industry, in order to choose 
the most appropriate measures for the new industry 
groups, defined at the first stage.

Adjustments to weights
The values of net output of each industry are used as base 
year weights in the index of production (see ref. 1 for a 
description of the compilation of the index). They were 
derived from the detailed Censuses of Production held 
in the years 1948, 1954, 1958 and 1963. The weights were 
calculated from the net outputs derived from the Census 
data, adjusted for the payments by industry for $ervice$t> 
The industry classification (SIC) implied was in each case 
the one prevailing at the time of the Census. The adjust
ment of the weights for earlier years to the 1968 SIC 
was essentially an approximate undertaking, and followed 
a different procedure for each of the Census years. These 
adjustments are briefly as follows:

(a) For 1963—no alterations were needed because the 
weights for this index were adjusted from the 1958 SIC 
to the 1968 SIC at the time of rebasing. In general the 
adjustments consisted of adding or subtracting the 
net output of certain industries or parts of industries to 
or from the total net output of certain groups of 
industries on one classification, to derive the net 
output for a similar but revised group on a later 
classification.
(b) For 1958 the adjustment from the 1958 SIC to the 
1968 SIC was made in the same manner as the cal
culations for 1963. Thus the 1958 adjustments closely 
followed the pattern set by 1963, so that although the 
estimated adjustments may be incorrect in absolute 
terms, the relative movements of the weights between 
1958 and 1963 should be fairly reliable.
(c) The 1954 base weights were originally adjusted to 
the 1958 SIC at the rebasing of the index in 1954. Since 
then the 1954 Census results have been adjusted at the 
level of the individual returns to the 1958 SIC and 
republished with the 1958 Census results. This later 
calculation may be considered the more reliable of the 
two, and was used as the starting point in the present 
study. These weights were then converted from the 
1958 to the 1968 SIC in the same manner as the weights 
for 1958 described above.

tA discussion of the concepts and measurements of net output is 
given in an article in Statistical News (ref. 2) by A. A. Sorrell.

(d) For the 1948 weights, two adjustments for the 
SIC changes were necessary, and for this year there 
were no updated Census results available. The first 
adjustment from the 1948 to the 1958 SIC, was able to 
follow the pattern of industry transfers implied by the 
two published versions of the 1954 Census, that is, 
on the 1948 and 1958 SICs. Although there were 
large transfers of trades between the production and 
service industries, these were, in important cases, of 
separate MLHs in the 1948 SIC, for which net out
puts had been individually identified in the 1948 
Census, so that the adjustments were fairly reliable. 
The area of greatest uncertainty was in the engineering 
industries where large changes often at levels below 
MLH occurred at both revisions of the SIC, thus 
involving a degree of imputation. Similarly an estimate 
was also necessary for the production of iron castings 
within engineering and vehicles, so that this output 
could be transferred to the ferrous metals industry, to 
provide consistency in 1948 with the weighting 
systems used in later base years. The second adjustment 
to the 1948 weights was from the 1958 to the 1968 
SIC. This was effected in a similar manner to the 
weights for other base years.
The final net output weights for the four base years, 

1948, 1954, 1958 and 1963 are set out in Table A below. 
These weighting patterns are used to form the aggregate 
indexes as described in Appendix III.

Net output weights adjusted to the 1968 StC 
TABLE A Parts per 10,000

Mining and quarrying 
Coal mining.. 
Other mining

•  4Food, drink and tobacco
F o ^ .....................................
Drink and tobacco ..

Coal and petroleum products 
Chemicals and allied industries 
Meta! manufacture 

Ferrous metals 
Non-ferrous metals . 

Mechanical engineering 
Instrument engineering 
Electrical engineering .. 
Shipbuilding and marine en 

gineering 
Vehicles ..

Motor vehicles 
Other vehicles (incl. aircraft) 

Metal goods i 
Textiles ..
Leather, leather goods and fu 
Clothing and footwear 
Bricks, pottery, glass, cement, c 

Bricks, cement, etc. ..
Pottery and glass 

Timber, furniture, etc.
Paper, printing and publishing 
Other manufacturing industries

• •
» •

c.

Construction
Gas, electricity and water 

Gas
Electricity 
Water ..

• •

All industries 
(T million)

1948 1954 1958 1963
800 725 716 557
732 650 636 477
68 75 80 80

949 807 895 844
584 522 585 553
365 285 310 291

57 96 90 74
429 546 599 63-i
661 691 683 602
503 547 549 458
158 i 144 134 144
742 ; 891 905 904
80 92 93 97

555 532 608 681

293 232 217 154
612 771 782 805
331 412 416 528
281 359 366 277
498 488 471 485
864 775 580 564
83 55 42 43

397 347 300 271
307 307 280 289
189 196 171 186
118 lit 109 103
259 223 201 210
489 539 545 , 588
215 !

1
210 197 ' 247

1,244 1,186 1.256 1,271
466 487 540 678
145 139 141 148
257 294 344 468
64

10,000
4,96S

54 55 62
IIIXK 10,000

9,906
10,000
JS.2747,7/9 1
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Adjustments to indicators
Within the index of production industries, a number of 
detailed industry groups were defined, representing 20 
Orders (1968 SIC), together with further sub-divisions 
in several cases. The detailed indicators used in the index 
in each of the base periods were then selected to best 
represent the output within each of these groups. In 
order to accord precisely with the definitions of industries 
in the 1968 SIC it would have been necessary in some 
cases to have split detailed indicators for which, in 
fact, separate information was not available. These 
cases were relatively few and the resulting mis-matching 
of indicators and weights is not of great importance in
practice.

The movements shown by the indicators between 
Census years for the industry groups may be compared 
with the Census gross outputs deflated by suitable 
wholesale price indices. In practice these comparisons 
are often difficult to interpret because the Censuses 
record total output of an industry, including the output 
of products characteristic of other industries, and the 
volume indicators in the index usually represent the 
output of a selection of commodities regarded as 
characteristic of an industry. Similarly the product 
coverage and weighting of the wholesale price indices 
may not be wholly appropriate, particularly for the period 
before 1954. Where there is no price index it may be 
possible to construct an average value index from the 
values and quantities of sales. Nicholson and Gupta 
(I960) ref. 3, reported a detailed study of the movement 
from 1948 to 1954 using this method, and similar 
comparisons (unpublished), in less detail, were made by 
the Central Statistical Office at each rebasing of the 
index. As a result of this work a few amendments at the 
industry level to the indicators have been made in 
arriving at the figures presented in Tables 1 and 2. Details 
of the changes are given in Appendix I together with a 
commentary on the probable reliability of the output 
series in the light of these comparisons. The impact of 
these changes on the total manufacturing and all 
industries aggregates is negligible. No amendments 
have been made for the period since 1963, because a 
detailed comparison of output movements between 1963 
and 1968 using the Censuses for these years, will be 
completed by the next rebasing of the index (on to 
1970=100) in 1973. It is planned to review the estimates 
of growth between these years in the light of these 
comparisons. The consequent amendments in detail 
will be carried through to the total for the index of 
production and to the GDP (output) index. By the time 
of this rebasing, many industries will be using indicators 
derived from the reorganisation of industrial statistics 
(see ref. 4) and for these industries thereafter the short and 
long-term measures of gross output will largely be 
provided by the same data. It will therefore be less 
necessary to make retrospective amendments from the 
Census benchmarks to the gross output changes shown 
by the index of production.

Linking and aggregation
The adjustments described above resulted in sets of 
quarterly index numbers.for the industry groups, on the 
four different base years 1948, 1954, 1958 and 1963. Two 
further statistical operations were then applied to these
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series. First, the index numbers at the industry level for 
each of the base periods had to be linked together to 
form a continuous run over the whole period, and second 
these linked series for the industry groups had to be 
weighted together to form the aggregates.

Linking
In order to construct a link between two sets of index 
numbers with different base years, factors had to be 
calculated both to adjust the trend levels to provide a 
smooth transition at the boundaries between the series, 
and to correct for a difference in the seasonal patterns on 
the two bases. Both factors were estimated from the 
observed relationships between the index numbers 
specially constructed on the two bases which overlapped 
for a three-year period. For example, a link was estab
lished between the series based on 1948= 100 and 1954= 
100 from the comparison of the index numbers over the 
period 1954, 1955 and 1956. Once established, the same 
linking factors were applied to the whole period between 
base years, so that the movements of the seasonally 
adjusted unlinked index within each period was preserved 
as far as possible after linking. Details of the linking 
method are described in Appendix II, and the factors 
derived by this linking are given for each industry group 
in Table B below. Their use is described below and in 
Appendix III.

Linking factors for the individual series 
Used in the aggregation calculatioas described in Appendix 111

TABLE B

Coal mining 
Other mining

•  •

•  •

•  ■

Food
Drink and tobacco 
Coal and petroleum products 
Chemicals and allied industries 
Ferrous metals 
Non-ferrous metals 
Mechanical engineering 
Instrument engineering 
Electrical engineering 
Shipbuilding and marine enginee 

ing • • .» •,
V e h ic le s ........................
Metal goods n.e.s.
Textiles
Leather, leather goods and fur 
Clothing and footwear 
Bricks, cement, etc.
Pottery and glass ..
Timber, furniture, etc.
Paper, printing and publishing 
Other manufacturing industries
Construction
Gas, electricity and water

1948
48<̂ A(0

1954
54C*

1958

1 0850 0-9352 0-9098
1-2741 1-0158 1 -2952
1-2253 1-0784 1-1161
1-0051 1-1317 1 -2222
2-0454 1-1854 1-2377
1-4823 1-2154 1-3931
1-2562 0-9989 1-1154
1-1764 1-0514 1-1851
1-3984 1-0619 1-1574
1-3645 1-1712 1 -4620
1-5876 1-2361 1-3501

0-9351 1-0822 0-7744
I -6659 I -2093 1-1457
1-1294 1 -0646 1 -0765
1-1869 0-8685 1 -0983
0-9604 0-8794 0-9914
1-1726 0-9314 1-1014
1 -2627 0-9362 1-3110
1-0451 1-0451 1-2698
1-4173 1-0286 1-2555
1-4033 1-1186 1-1521
1-3905 1 -0677 1-4546

1-1621 1-0517 1-2082

1*4518 M945 1-3087

(*) For the definition and useof4sQ, SA^k and 58^/tsec Appendix III.

Aggregation
The method adopted to form the total manufacturing 
and the all industries index from the linked series, and 
to form the lower level aggregates, was a compromise 
between a fixed weighting system and a moving weight or 
chain-linked index. Each of the two systems has advan-
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1954
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1958

0-9352
1̂158
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M3I7
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09989
10514
10619
H 7I2
1-2361

09091
1-2952
M15I
1-2222
1-2377
1-3931
1-1154
M85I
1-1574
1-4620
1-3501

10822
1-2093
10646
0-8685
0-8794
0- 9314 
09362 
10451 
10286
1- 1186 
10677

{>7744
1-1457
10765
I<W3
09914
1-1014
13110
1-2698
1-2555
1-1521
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tages and disadvantages; the fixed weight index gives 
complete comparability over the whole period of the 
index at the expense of relative price weights which 
cannot be appropriate throughout this period, while the 
chained index uses up-to-date weights but can only 
provide true comparisons between adjacent years. The 
compromise method chosen to calculate the totals and 
subtotals in Table 1, preserves the relative movements 
between the components and aggregates given in the 
unlinked scries within each base period, but provides a 
form of chain link between base periods. Thus the rela
tive weights are fixed within a base period in the same 
proportions as in the unlinked series, and are changed at 
each new base period so that the period of chaining is 
approximately 5 years. The method of aggregation is 
given in detail in Appendix 111.

Results
Annua! series from 1948 onwards, and quarterly scries 
from 1952 onwards for SIC Orders (1968 version) 
together with the usual totals and subtotals arc pr'esented 
in Table I. A detailed commentary on the compilation of 
industry groups over the period is given in Appendix I. 
The totals arc obtained as described above by weighting 
together the seasonally adjusted components. The total 
manufacturing index obtained in this way differs from 
the series currently published, which is obtained by 
weighting together the seasonally unadjusted components, 
followed by the seasonal adjustment of this aggregate. 
Comparison of the two versions of total manufacturing 
from 1963 onwards suggests that the differences in the 
quarterly index numbers arc probably within the margin 
of uncertainty of the seasonal adjustment process. The 
component industry series from 1963 onwards calculated 
for the long run 1948-1971, also show small departures 
from the currently published scries, both because the 
seasonal adjustment has been applied to a longer period 
in the historical series, and because the published series 
uses the monthly version of the seasonal adjustment 
program. In order to avoid confusion, (he currently 
published figures from 1963 onwards have been sub
stituted in the historical series. Some adjustments were 
made also lo the seasonal factors for 1962 to provide a 
smooth transition between the periods before and after 
1963. It should be noted that all of these adjustments are 
small and essentially of a technical nature. No amend
ments arc, of course, necessary lo the annual indices.

Table 2 provides a further breakdown below SIC 
Order level of the historical scries. Tables 1 and 2 together 
give scries for the industry groups and aggregates within 
the index of production field. The remaining tables give

some broad analyses of average growth rates. Tables 3 
and 4 show annual growth triangles for the two major 
aggregates, all industries, and total manufacturing, and 
Table 5 gives the growth of individual industries between 
years selected to be in roughly corresponding phases 
within successive business cycles. The cycles are those used 
for the chart on Page 19 of the May 1972 issue of 
Economic Trends. Growth between these years for 
industrial output as a whole may be taken to be roughly 
free of business cycle influences, and thus to approximate 
to the underlying trend. All of the series presented in this 
article are available In computer readable form from the 
Central Statistical Office data bank. (See ref. 5).
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APPENDIX I

Detailed comments on the compilation of the output series shown in Tables 1 and 2

Order II Mining and quarrying
These series have remained on much the same basis 
throughout the period. The SIC changes have re
sulted in a small redistribution of output within 
this Order, but no transfers between this and other 
Orders in the index.

Order III (a) Food manufacturing
The major SIC change in 1968 was the transfer of 
vegetable and animal oils and fats (MLH 221) from 
the chemicals Order. Allowance for this has been 
made in both the weights and the indicators. The 
smaller SIC changes representing transfers between 
food and the service industries—for example, remov
al of milk bottling in 1958, and the inclusion of heat 
treatment of milk, and tea and coffee blending in 
1968—are allowed for only in the weights.

Order III (b) Drink and tobacco
The 1958 SIC transferred wholesale bottling to the 
service industries, and the weights for 1948 have been 
adjusted. Changes to the indicators for potable 
spirits and tobacco were made in 1963.

Order IV Coal and petroleum products
There were no SIC changes apart from the desig
nation of this group as a separate SIC Order in 1968; 
neither were there major changes of indicators within 
this group.

Order V Chemicals and allied industries
There were extensive SIC changes within the chemi
cals Order in both 1958 and 1968, and smaller 
transfers outside, notably to food manufacturing and 
other manufacturing. In most cases adjustments to 
both weights and indicators have been possible to 
bring the earlier series in line with the 1968 SIC. 
Many new indicators were introduced in this fast
growing industry at both 1958 and 1963 rebasings 
of the index.

Order VI Metal manufacture
There were no serious problems with this Order, but 
it has been necessary to estimate the production of 
iron castings in 1948 in the engineering and vehicle 
industries, in order to transfer this output to the 
weight for ferrous metals for that year. This adjust
ment brings the 1948 weights in line with those for 
other base years, and is described in detail in ref. 1 (d).

Orders VII to IX Engineering and electrical goods
The SIC changes within each of mechanical and 
electrical engineering (Orders VII and IX of 1968 
SIC) were fairly extensive in both 1958 and 1968, 
although transfers between these groups and other 
Orders were relatively small. It was therefore possible 
to estimate fairly reliable weights for these Orders. 
Instrument engineering (Order VIII of the 1968 SIC) 
formed a fairly self-contained part of Order IX in 
the 1948 SIC, so that weights could be established

with a similar degree of firmness. In the 1948-based 
index the indicators for engineering came from a 
variety of sources. Only part of the Order was 
covered by monthly or quarterly series, and the rest 
relied upon annual data. By 1954 many of the annual 
series had been replaced by quarterly, although it was 
not until the start of the comprehensive engineer
ing enquiry in 1958 that most series were collected 
on a comparable basis, and not until 1965 that the 
electronics industry was included in this system. 
The individual engineering Orders are therefore 
shown in Table 1 quarterly only from 1958 onwards, 
and annually for the earlier years.

The 1968 revision of the SIC resulted in transfers 
of parts of MLHs in engineering, mostly within 
Orders VII to IX, and at the rebasing of the index 
in 1963 estimates were made of the effects of these 
changes on the MLH indicators used in the index. 
Some of these estimates relied upon information 
available from other official short-term sales inquir
ies. For the earlier periods similar readjustments of 
indicators were not always possible, but it is suspec
ted that their effect on the index at SIC Order level 
for mechanical and electrical engineering would have 
been small. In instrument engineering the output of 
sensitized plates and films, transferred to chemicals 
under the 1968 SIC, was a significant proportion of 
the total, so this index should be treated with some 
caution.

Order X Shipbuilding and marine engineering
There were no SIC changes of any importance within 
this Order, but the indicator was changed substan
tially in 1963 when the earlier production series was 
replaced by employment. The latter indicator has 
made no allowance for productivity changes and 
almost certainly understates the true level of output 
in recent years. This indicator may thus particularly 
be subject to revision when the Census of Production 
comparison of output between 1963 and 1968 (men
tioned above) is completed by the next rebasing of 
the index.

Order XI Vehicles
The SIC changes have had relatively small impact on 
the motor vehicles industry except for the removal 
of motor garages and servicing which were included 
as a separate MLH in the 1948 SIC. Between 1954 
and 1963 employment was used as the indicator for 
the rest of this Order (except for aerospace) and 
comparison with deflated Census gross outputs 
suggests that the movement of this index between 
1958 and 1963 was in error. The index shown in 
Table 2 has been adjusted to give the movement 
implied by the Census between those years.

Order XII Meta! goods n.e.s.
The rather unrepresentative output indicators used 
between 1948 and 1954 were replaced largely b> input 
series from 1954 to 1969. Examination of the Census
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data by Nicholson and Gupta (ref. 3) suggests that 
the official index may have understated the growth 
between these years, although no adjustment has 
been made to the scries in Table 1. Similar studies 
between Censuses for later years give movements of 
output in general agreement with the index in Table 
1. From the beginning of 1970 the results of a new 
monthly turnover enquiry have been used as indi
cators.

Order XUI Textiles
There are no major problems arising with this Order.

Order XIV Leather, leather goods and fur
There have been no serious SIC adjustments in this 
Order, but the series must be treated with caution 
since a substantial fraction is derived from employ
ment data.

Order XV Clothing and footwear
The SIC adjustments to this Order have been small, 
but the indicators used in earlier years were based 
on what was probably an unrepresentative sample 
of firms. The index in Tabic I has accordingly been 
adjusted between 1954 and 1963 to agree with the 
movements of output suggested by deflated Census 
data.

Order XVI Bricks, pottery, glass, cement, etc.
There have been no major problems with this Order.

Order XVII Timber, furniture, etc.
Much of this Order has been represented by input 
indicators which may have understated the growth 
of output. Census results have been used to adjust 
this index between 1954 and 1963. Nicholson and

Gupta suggest that the official index overstated the 
growth between 1948 and 1954 by a few per cent, 
but no correction for this period has been made in 
Table 1.

Order XVIIl Paper, printing and publishing
Within this Order the input indicators for printing 
and publishing have been adjusted by the movements 
between 1948 and 1954 and 1958 and 1953 shown 
by the Census. These adjustments have taken into 
account the estimates of Nicholson and Gupta 
(ref. 3).

1 •

Order XIX Other manufacturing industries
There were several SIC changes which affected this 
Order. Census results have been used to adjust the 
growth between 1958 and 1963.

Order XX Construction
There have been no major SIC problems, although 
the series for this Order, based on values of work 
done deflated, must be treated with some caution 
because of the difficulty of providing a reliable price 
index for deflation.

Order XXI Gas, electricity and water
These series, which were unaffected by SIC changes, 
include indicators of construction work done by the 
undertakings themselves. The index for the water 
industry is based on employment, and is therefore 
unlikely to measure correctly the growth in this 
industry. An adjustment will be made to the water 
index when the full Census comparisons between 
1963 and 1968 have been completed.

I .
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APPENDIX II

Method of linking the component series between base years

R. L. B r o w n , Chief Statistician and K. F r a n c o m b e , Higher Executive Officer, Central Statistical Office

One approach to constructing a rebased long run index 
is to calculate the series with fixed weights using the 
original data. We agree with Nicholson ref. 6, however 
in preferring to link together index numbers which are 
tailored to their own sub-periods. Hence the approach 
in producing these long run series is to reproduce as far 
as possible the relationship of the seasonally adjusted 
unlinked series, i.e. to preserve the percentage quarter to 
quarter changes within the sub-period, as well as to adjust 
the overall levels of the series.

The link is established between the two unadjusted 
series crossing a base year boundary by considering a 
three year overlap. This gives 12 ratios, of the quarterly 
index on the later base to that on the earlier base. These 
ratios were sometimes found to differ either between 
quarters, and/or between years. Because of this it was 
considered that a link by means of the ratio of the average 
annual indices for the later base year alone would not be 
reliable. Instead, the linking is effected by multiplying 
the earlier series by the product of a trend ratio r and a 
seasonal ratio Sj, wherey denotes the quarter. The seasonal

ratios are the averages, for each quarter f  over the 
three years, scaled to sum to unity. The trend ratio r is 
the average over the 8 quarters for those two years having 
the closest mean values. The four ratios for the third 
year were observed to be approximately proportional to 
Sjy and this is why the seasonal ratios are derived from 
the means over the three years.

The series on a 1948 base is linked to the series on a 
1954 base by multiplying the series from 1948 quarter I 
to 1953 quarter 4 by rSj and then using the 1954-based 
series onwards. This is then linked successively to the 
1958-based series and to the 1963-based series. The 
linked series is then seasonally adjusted in the conven
tional manner, with prior adjustments for movable 
holidays (see ref. 1), using the US Bureau of the Census 
Method II Variant X-II program.

Trend levels
As an example, Figure 1 compares for a component series 
of chemicals the trend cycle of the series linked by the 
method above (the trend ratio method) with that of the

Figure 1 Chemicals (part) 1958 base
Comparison of trend of series linked by the trend ratio method with that linked by the average annual ratio method
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series linked by the average annual ratio of the indices in 
the later base year. Both series arc linked on to a 1958
base.

Seasonal ratios

Table A compares the values of the linking factors for 
the trend ratio and the annual ratio method, and these 
arc shown respectively in columns 4 and 5. The quarterly 
series on the 1948 base were initially linked on to a 1954 
base by the first factors in columns 4 and 5, and subse
quently linked on to a 1958 base by the second factors 
found in those columns. The cumulative ratio used to link 
the quarterly series on a 1948 base on to a 1958 base is 
therefore the product of the two factors in column 4 for 
the trend ratios method and that used by the average 
annual method is the product of the factors in column 5. 
These cumulative ratios are shown as the first factors in 
columns 6 and 7 respectively. The series 1954 to 1957 
were in each case linked on to a 1958 base by the second 
factors in columns 6 and 7. Both series were then con
tinued to 1963 with identical 1958 base data.

Comparison of the trend ratio with the average annual
ratio for a chemicals series

TABLE A

(I)

Mean o f 4 ratios 
for each year

( 2)

L in k in g  1948 b ase  
on to  1954 base
1954
1955
1956

0 5756 
0 5812 
0-5571

U n k in g  1954 base 
on  to  1958 base
1958
1959
1960

0 8734 
0 8125 
08151

Closest
two

years

Mean
of

closest
two

years

1 Cumulative
nvci age
annual
ratio Trend

ratio
Average
annual
ratio

(3) (4) (5) (6) (7)

54.55 0-5784 0-5756 0 4707 0-5027

59,60 0 8138 0 8734 0 8138 0 8734

It can be seen from the table that the cumulative trend 
ratios are much smaller than thecumulativeaverageannuai 
ratios, and this explains the difference in trend levels shown 
in Figure 1. Moreover, Figure I shows that the use of the 
ratio gives a more credible trend on linking than the 
annual average ratio does, the latter's trend showing a 
peak in the second half of 1957 followed by a sharp fall in 
the first half of 1958. The revised method however gives 
a trend showing a smooth transition. The difference in the 
respective trend levels is striking so that the decision 
between the two linking methods is important, especially 
for those series in which the closest two years do not 
include the base year itself. The trend ratio method was 
chosen in the present calculations because of the generally 
smoother transition that it provides.

21

For some series the opportunity is taken on the rebasing 
of the index to change the indicators of net output. The 
indicators for the tobacco scries were changed from an 
input basis to a sales basis at the 1963 rebasing. One effect 
of this procedure can be the alteration of the seasonal 
pattern. This effect is illustrated for the drink and tobacco 
scries by Table B which shows the twelve ratios of the 
unadjusted index numbers on one base (1963) to those 
on the other (1958).

Seasonal ratios for drink and tobacco series
1958 b a se  on  to  1963  b a se

TABLE B

RATIOS
MEAN

1 y - 2 y - 3

1963 0-7788 0-8135 0-8624 0-8558 0-8276
1964 0-7913 0 7918 0 8445 0-8527 0 8201
1965 0 7526 0-8072 0-8553 0 8504 0 8164

MEAN 0-7742 0-8042 0-8541 0-8530 0-3214

If there had been no change in the seasonality between 
the 1958 and the 1963 base series, then the row of mean 
ratios for each quarter would be approximately equal; 
with the drink and tobacco series it is seen that there is 
a large difference between quarters and this is indicative 
of a change in the seasonal pattern.

Taking the objective in linking to be the reproduction 
as far as possible of the relationship of the seasonally 
adjusted unlinked series, a criterion which can be used 
is the quarter to quarter changes given in Table E6 of the 
Census II, Variant X-11 seasonal adjustment program. As 
with the trend levels the efficacy of the seasonal ratios 
method was tested against that of the annual average ratio 
method using this criterion. For example the effects of the 
two methods of linking on the shape of the adjusted series 
can be shown by seasonally adjusting the unlinked series 
on a 1958 base using data from 1958 quarter 1 to 1966 
quarter 4. After linking the scries from 1958 quarter 1 to 
1962 quarter 4 on to a 1963 base by both methods, each 
linked series is continued to 1966 with data from the 1963 
based series. Both linked series are seasonally adjusted 
using data from 1958 quarter 1 to 1966 quarter 4.

In Table C the columns headed Method 1| and 
Method 2 refer to the quarter to quarter percentage 
changes of the seasonally adjusted series linked by the 
trend seasonal ratios method and by the annual average 
ratio method respectively.

tThe percentages shown under Method I will not agree with ttiose 
which can be derived from the tables in the maip text because the 
former arise from seasonally adjusted linked series for which no 
prior adjustment for movable holidays was made. Column 3 is 
derived from the seasonally adjusted unlinked series on a 1958 base.
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The quarter to quarter percentage changes of the three 
seasonally adjusted series can be compared in two ways 
(see Table C). Firstly each set can be summed, ignoring 
signs, over the years 1959 quarter 1 to 1962 quarter 4. 
The year 1958 is dropped because it is the first year in the 
seasonal adjustment process and therefore its seasonal 
adjustment is less reliable than later years. The years 1963 
onwards are dropped because we are concerned only with 
the period for which the link with the 1958 base is needed. 
The linked series which provides the mean value which 
is closer to that of the unlinked series clearly has a shape 
closer to the unlinked series and it is regarded as the 
better seasonally adjusted linked series. Secondly the 
deviations of the quarter to quarter percentage changes 
of the two unlinked series from the corresponding quarter 
to quarter percentage changes of the unlinked series are 
summed, ignoring signs. The linked series which provides 
the mean value which is closer to zero is regarded as the 
better of the two seasonally adjusted linked series.

Drink and tobacco series
Comparison of quarter to quarter percentage changes of the seasonally 

adjusted series linked by methods 1 and 2 and the unlinked series

TABLE C

Method 1 Method 2 Unlinked
series

Col. (1) 
minus 
col. (3)

Col. (2) 
minus 
col. (3)

(1) (2) (3) (4) (5)

1959 1st qtr. —2-2 — H —21 —0-1 +  10
2nd qtr. 7-4 6-5 7-3 + 0 1 —0-8
3rd qtr. 5-9 5 0 5-4 +0-5 —0-4
4th qtr. —3 0 —2-6 —2-6 —0-4 0 0

1960 1st qtr. 01 1-4 0-2 —01 +  1-2
2nd qtr. 2-9 2-1 2-7 +0-2 —0-6
3rd qtr. — 1-4 —2-6 — 1-7 +0-3 —0-9
4th qtr. 3-1 3-4 3-3 —0-2 + 0 1

1961 1st qtr. 2-5 4-7 2-8 —0 3 +  1-9
2nd qtr. — 1-4 —2-5 — 1-9 +0-5 —0-6
3rd qtr. 1-3 —0-2 1-4 —01 — 1-6
4th qtr. —1-7 —1-8 — 1-6 —0  1 —0-2

1962 1st qtr. 0-5 4 0 —0 8 —0-3 +  3-2
2nd qtr. 0-5 —0-9 —01 —0-6 —0-8
3rd qtr. — 13 —3-8 — 1-2 —O-I —2-6
4th qtr. 

Mean,
2-4 21 2-5 —0 1 —0-4

ignoring
signs

2*35 2-79 2-35 0-25 1-02

-1
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Tt can be seen from Table C that for the drink and 
tobacco series linking by the seasonal ratios (method 1) 
gives percentage quarter to quarter changes much closer 
to those of the unlinked series than linking by an annual 
average ratio (method 2). The mean value of the quarter 
to quarter changes ignoring signs for the series linked by 
the seasonal ratios method was equal to that for the un
linked series, whereas that for the series linked by the 
annual average ratio was 19 per cent greater than both. 
It is significant that the average difference ignoring signs 
of the quarter to quarter percentage changes between the 
unlinked series and the seasonal ratios method series is 
0*25 points while the corresponding figure for the annual 
average ratio series is 102 points, more than four times 
the difference found by the seasonal ratios method.

For some series the twelve ratios were found not to 
differ either by quarter or by year. Comparison of method 
1 with the average annual method 2 showed that method 
1 performed as well as method 2. This meant that method 
1 could be used without detrimental effects for all series.

Method 1 used for all series can be expressed in sym
bols as follows. Let 54/0,0 be the series for quarter j  and 
year t on a 1954 base and 48/0.0 be the series on a 1948 
base.

The 12 ratios ^i^^i^then give:
4 8 / ( / 0

Seasonal ratios S j
56 5 4 / ( 7 ,0
I

5 4 4 8 /0

k  being chosen so t. S j= \
y=i

trend ratio r=
54/(7. !̂) , 54/(772)
4 8 / ( 7 , 43/(7

where tu h  are those two years out of 1954, 1955, 1956
1 4 54/(77)

for which 1 Z rr: are closest.4y«,48/(77)

\

be v/eil
&
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APPENDIX III

Method of aggregation of the component series

Changes to the weights between base periods are deter* 
mined by the need to ensure a smooth link to the aggre
gate series. One way to achieve this would be as follows. 
The unlinked components in each base period could 
be weighted together to give an unlinked aggregate, 
followed by the application of the linking procedure 
already used on the components. A simple weighting 
method can achieve a close approximation to this rather 
cumbersome procedure, under certain assumptions 
about the mathematical nature of the linking process. 
This forms the basis of the aggregation scheme chosen.

Suppose that the reciprocal of the trend ratio for the 
k'*' industry group is given by C t= l^ r* . A very simple 
form of link for the trend using the previous notation, 
would be—

aM I  54)

i.e. Ct is the annual average of the index for 1954 on the 
1948 base, and A (j, 54) follows the notation used in 
Appendix II. This expression may be slightly generali
sed to the form—

y-iL *
48 O'. 0

Where Ck is now calculated as a linear combination of 
index numbers on 1948 base with fixed coefficients g, 
which are assumed to be independent of the particular 
industry group. The summation in t in the above expres
sion may extend over more than one year, in particular, 
it may be taken over the three year period used in the 
linking method described in Appendix II. It may be 
shown that a linearised form of the expression for the 
trend ratio r* derived by this linking method, approxi
mates to this generalised form of c*.

The link factor for the aggregate series c may be de
fined in a similar form—

48/ ( /

Substituting for the aggregate of the linked index in 
terms of the components A the expression becomes

== I  [ ig . - I  H'k- 
y -i L ‘ A

48

Where is the net output weight for the (it'*) com
ponent.

It follows by reversing the order of summation and sub
stituting by Cjt that

i.e. the link at the aggregate level is the weighted sum of 
the individual links.

The procedure for linking the aggregate series described 
at the beginning of this section may now be followed, 
using the expression for the total link ratio defined above. 
A series of links at the inter-base year boundaries are 
required to bring the whole series to the base 1963^ 100. 
The weights that have to be applied to the linked com
ponent industry series within each base period can then 
be shown to be:

(a) From 1948 to 1953 inclusive

(58H’k)(48Ck)(54C»)(58C‘*) • 2^54^’! 
---------

(2̂ 58W»i)I
^ 4 8 H ',) (4 8 C |)  . 2:(54»t’/) (5 4 C |) .I (5 8 » V ,)(3 8 C i)t I (

From 1954 to 1957 inclusive

5 4 (^F ^)k -
(s4»»'kX54r*)(58f*)

2)(54H’/)(54C |) . 2 (58W ',)(s8Ci)  
I I

From 1958 to 1962 inclusive

5 8 (i^ r)k =
^(58U'|)(58i'i)

(d) From 1963 onwards
63( H^F)k —63M’k

The summations in / span over all the components fea
turing in the particular aggregate under calculation. The 
weights M* for each component arc given in Table A in 
the main text, and the linking factors Cn, as Table B.
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APPENDIX IV

Historical series of the index of industrial production
Orders of the Standard Industrial Classification 1968

TABLE 1 1963=100

f  ̂ 1̂

 ̂t ^

^mU » I
i'tf- ' 
UP- 1

r;’

1948
1949
1950
1951
1952

1953
1954
1955
1956

1957
1958
1959
1960

Seasonally
adjusted
1952 I St quarter 

2nd quarter 
3rd quarter 
4th quarter

1953 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1954 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1955 istquarter 
2nd quarter 
3rd quarter 
4th quarter

1956 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1957 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1958 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1959 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1960 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

All
industries

U-XXI

84-1

77-8
79- 2
80- 4
81- 0

82-0
82- 9
83- 7 
85-6

83- 7
84- 7 
83-9 
8 4 0

86-1
87-8
89-3
92-8

94-7 
94-8 
95 I 
96-0

Mining
and

quarrying

II
101 0
104- 2
105- 2 
108-9 
110-1

109-5
105-0

104-2
109-8
122-0
104-5

110- 3
107- 9 
109-1
111- 7

109- 4 
111-2
110- 3
no 2
111-  8 
111-4
108- 0 
106-7

106-7
105-3
103- 4
104- 4

102- 5
103- 6 
102-7 
100-2

Total
manu

facturing

III-XIX

60-5
64-4
69-2
71-9
68-6

70-4
67-7
67-4
69-1

76-3
78- 2
79- 6
80- 6

82-1
83-0
83-8
85-7

83-5
83-9
83-0
83- 2

84- 6
85- 1
86- 3
84- 8

85- 4 
84-0
83- 5
84- 5

Food, 
drink and 
tobacco

III

76-8
78- 3
79- 5 
79-8

78-3
78- 4
79- 4
80- 5

80-7
80- 5
82- 4
81- 5

81- 3
83- 0
82- 2 
86-9

85- 1
83- 6
84- 4 
84-6

86- 7
87- 7 
86-5 
86-2

88- 9
89- 1

Coal and 
petroleum 
products

IV

75-1
80-8

55-9
57- 0
58- 7 
60-4

70-8
70-8
70-4
73-5

78- 8
79- 5 
81-8 
83-0

Chemicals 
and allied 
industries

94-0

50-5
46-6
44-7
48-0

60-7
60-8
62-4
64- 1

65- 4
66- 5 
66-1 
65-8

Metal
manu
facture

VI

Engineering 
(Total)

VII-IX

70-9
73-6
76-8
79-8
82-1

8 4 0

84-9
87- 3
88- 7
89- 9

93-0

96- 9
97- 9
98- 8 
97-2

95-0
89-9
86-8
82-7

85 0

106
107
108 
107

Mechanica
engineering

VII

78- 9
79- 3 
83-6 
90-2

65- 3 
64-6 
63-8 
63-4

63- 5
64- 5
66- 5
67- 4

69- 1
70- 6
71- 0
73- 7

75-2
75-7
75- 7 
79-0

74- 1
76- 4
77- 1 
76-8

78- 4
79- 1 
8 0 0
78- 2

79- 8 
78-7
78- 9
80- 0

79- 5 
82-2 
84-8 
88-0

89-3
88- 9
89- 4 
93-1

74-4
81-4
86-1
86-8

89-9
83-5
85-5
92-5

85- 1
83- 9 
82-8 
82-2

82-8
84- 2
86 -  2 
88-8

91-1
91- 6
92- 5 
94-8

Instrument
engineering

VIII

54-0
51-3

64-0
68-4
74-1
82-7

66-8
68-0
69-0
69- 9

70- 7 
73-1 
75-0 
77-8

80-1
80-8
83-4
86-3

Electrical 
engineering

IX

58-4
60-0
66-3
65-9

70-3
74-1
82-4
86-5

72- 9
73- 4
74- 1
75- 8

77-8
80-5
84-2
87-2

87-3
86-1
86-0
86-7

Ship* 
building 

and 
marine 

jcngineerii 
X

128- 7
129- 2 
120-8 
109-6

115-6
115-1
114-2
118-1

121 -2 
122-5 
124-4 
122-6

137-6
141-1
139-8
141-7

125- 3
126- 0
131- 6
132- 1

126-7
I22-I
118-4
116-0

112-8
MO-3
108-1
107-1

il

■i!

)94«
1949
1950
1951
1952

1953
1954
1955
1956

1957
1958
1959
1960

S«aso(taOT
idjosted
19522ndquarW 

3rd quarter 
4th quarter

1953 Istquarter 
2nd quarter 
3rd quarter 
4tb quarter

1954 htquarter 
2nd quarter 
3rd quarter 
4th quarter

1955 Istquarter 
2nd quarter 
3id quarter 
4lh quarter

1956 I$t quarter 
2nd quarter 
3rd quarter 
4th quarter

1957 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

19581st quarter 
2nd quarter 
3rd quarter 
4thquaner

I960 Is,
2ndfluarter

quarter
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Historical series of the index of i I Ilk'llrial production
O itkrs of the Standard Industrial Classification 1968

TABLE 1 (continued) 1963*100

3

640

668
68-0
69-0
69-9

IX

«Kl ;

1276 
n i l  ‘ 
106-4 
lll-S ,,
iij-i i!.1 -
122-7 !; 
t l 9 )
129-5 
MO]

128- 7
129- 2 
120-8 
109-6

\ \ H
m-j
114-2
118-1

121-2
122- S : 
124-4 
122-6

m - 2  .
119-2 
118-3 
12J 6

123- 3 
1293
130- 8 
132-4

137-6 
I4 I-I 
139-t 
141-7

123-3 
1260
131- 6 
132 1

131-3 
129-3 
129 3 
126-6

126-7 
122-1 
lll< 
1160

1121 
llO 3 
lOI 1 
107-1

'I

I .

• »

% •

•  «

# f

% •

1948
1949
1950
1951
1952

1953
1954
1955
1956

1957
1958
1959
1960

Seasonally
adjusted
1952 1st quarter 

2nd quarter 
3rd quarter 
4th quarter

1953 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1954 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1955 I St quarter 
2nd quarter 
3cd quarter 
4lh qtMrter

1956 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1957 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1958 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1959 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1960 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

87 8
87 4 
85-4
88 3

96 0

88 0 
85-9

82-7 
80 0 
82-0 
84-3

80-8 
87-0 
89 9 
91-2

94 8 
96-5 
96-8 

100 4

95 0 
94-7 
96-7 
94 9

103 0 
106 2 
105 9 
105 2

Metal 1 Textiles, Leather, 
leather | 

goods and 
fur

Clothing Bricks,
1 pottery, 

glass,
ceonenteteJ

Timber,
Vehicles goods leather and 

clothing
TextUes and

footwear
furniture

etc.
XI 1 XII 1 xni-xv XllI XIV XV 1 XVI I XVII

43-5 1 77-3 1 88 -1 88-3 1 119-4 1 83 1 1 67M 54-6
49-9 77-1 95-2 95-7 120-4 90 6 70-4 61-S
55-0 80-4 102-6 104-6 122-8 95-8 74-9 66-4
56-3 88-4 101-3 104-8 115-8 92-3 79-2 69-7
56-3 88-1 86-7 85-0 102-6 88 0 76-9 62-8

64 0 82-2 99-5 100-7 113-2 95 0 78-1 67-9
72-6 87-2 103-1 105 0 114-8 97-8 79-2 77-5
83-3 97-1 101-8 102 3 114-4 99-2 82-2 , 79-7
77-9 95-0 100-8 101-1 107-3 99 4 81-1 77-2

83-7 95-3 100-2 101 2 107-0 97 1 78-6 81-0
87-2 92 9 91-7 91-4 100 9 91 0 77-3 79-7
94-1 92-7 97-7 96-2 104-2 99-7 82-2 91-0

101-4 105-1 102-2 100 6 102-5 105-2 91*5 94-6

88-3
79-5
84-2
94-8

96-4

101-7 
101-2 
101 0 
103-5

100 3
102 5 
100-8
99 6

103 0 
102 2 
100-4
95 2

93-0

101 8 
102 1 
101 8 
102 9

103-3
105 3
106 7 
104 6

101- 3
102 -  2 
100 8 
100 0

104-1 
103 6 
101 4 
95-7

97-8
100- 5

101- 5 
100 3 
100 5 
100 0

114-1 
114-9 
115 8 
114 2

108-9
107-1
106-7
105-5

103-5
98 8
99 3 

102-1

83-6
83-5
86-0
98-9

97 9 
98-7 
97-5 
97-0

97-3 
102 3 
100 0 
97-9

99-9 
98 6 
97 4 
92-7

92 9 
90 1 
90 6 
90 4

75-7
77- 0
78- 8 
80-8

79- 8

80- 1 
81-6 
82-9 
84-1

80 1 
82-9 
81-4 
79-9

93-0

64 6
61- 7
62- 0 
63 0

70-6
79-2
79- 5
80- 5

Paper,
printing

and

Other 
manu

facturing
publishing industries

XVIU

83-8

82-0 
82 3 
84-7 
86-2

83- 6 
82-9 
81 6
82- 7

84- 2 
85 0 
84-8
83- 8

84 9 
87-1 
88 0 
87-1

98- 6
99- 0 
99 5

100 8

XIX

62-0
63-9
65- 3
66- 9

68 6 
67-1
65- 5
66 -  8

87-0

Con
struction

XX

67- 7 
70-9 
70-9
68 -  2 
70-3

70-4
70-3
70-1
70-3

79-6
78-3
78-8
78-0

80 0 
84-8 
84-2 
84-1

84 4 
84-0 
81 8 
81 9

82-7
82-0
82- 5
83- 8

87-8

G a s ,
^  _ ♦  4

and wate. 
XXI

59-0
64-0
67-3
70-4

58- 8
59- 9 
60 3

69- 8
70- 3
70- 7
71- 0

7 II

m  d^  I



Historical series of the index of industrial production
Orders of the Standard Industrial Classification 1968
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TABLE 1 (continued) 1963 =  100

1961
1962
1963
1964

1965
1966
1967
1968

1969
1970
1971

1961
Seasonally adjusted

1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1962 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

All
industries

II-XXI

96- 4
97- 2 

1000 
108-3

111-7
113-2
113-9
119-8

122-9
124-1
124-9

95- 5 
97-2
96- 8 
96-0

9 6 0
97- 6
98- 4 
96-8

93-9
99-6

102-3
104-2

106-3
108-0
108-2
110-8

117- 8
118- 8 
120-7 
122-3

122-0
123-1
123-2
123-3

124- 3
125- 2 
125 6 
124-3

Mining Total Food, Coal and Chemicals Metal
and manu drink and petroleum and allied manu>

quarrying facturing tobacco products industries facture

II III-XIX III IV V 1 VI

97-2 96-5 95-5 98-7 89-5 1 101-0
99-8 96-7 97-3 96-8 93-2 95-4

100-0 100-0 100-0 100-0 100-0 100-0
99-8 108-7 102-5 108-8 109-8 113-3

95-8 112-4 105-2 115-1 117-1 118-2
90-1 114-2 108-7 121-8 123-4 111-3
89-1 114-2 110-8 116-3 130-4 104-7
84-8 121-4 115-5 126-4 140-0 in - 1

80-3 125-6 118-9 139-3 148-7 114-5
78-3 127-1 121-5 151-1 157-9 114-8
79-7 126-9 123-5 157-8 161-5 103-7

95-4 96-2 95-5 98-4 90-6 104-3
97-2 97-5 95-i 98-7 89-0 103-9
9 8 0 96-7 95-7 99-5 88-3 99-6
98-2 95-5 95-6 98-4 90-0 96-1
98-5 95-5 96-6 95-5 91-1 95-1

100-0 97-0 97-6 94-9 92-4 95-8
101-2 97-8 97-1 99-4 94-8 96-6
99-5 96-6 97-7 97-5 94-7 94-1
96-6 94-5 96-9 96-7 94-4 92-6

101-2 99-2 100-9 100-5 99-0 96-4
100-9 102-1 100-8 99-9 101-9 103-5
101-4 104-3 101-3 103-1 104-8 107-6
100-6 106-6 101-0 105-7 106-5 108-1
99-8 108-1 101-4 105-9 108-7 113-6
99-4 108-5 102-9 111-5 110-2 113-5
99-3 IU -6 104-4 112-2 113-9 117-9
98-5 111-3 103-6 112-9 115-8 119-3
95-6 112-4 104-7 115-8 116-9 118 4
95-7 112-0 105-5 115-6 117-1 118-1
93-6 113-9 106-6 116-1 118-4 1171
91-2 115-0 108-4 118-1 121-8 115-1
91-8 114-9 109-5 121-2 120-6 II2-8
89-2 114-9 108-1 123-5 125-2 111-0
88-2 111-9 108-7 124-4 126-0 106-2
89-7 112-7 110-4 123-3 127-5 105-6
89-8 113-7 110-2 116-0 129-7 104-0
88-4 113-8 111-6 109-2 130-8 103-9
88-3 116-7 111-1 116-9 133-4 105-3
86-7 118-7 114-9 115-2 136-3 106-7
85-1 120-1 1131 126-0 137-6 109-3
83-7 122-6 116-8 132-1 140-8 113-8
83-5 124 3 117 3 132-3 1450 114-5

81 -6 124-0 116-7 137-5 144-0 II4-9
81-3 125-8 118-7 137-3 148-1 115-7
81 -2 126-2 118-7 139-0 150-.4 112-1
77-1 126-4 121-7 143-6 149-6 115-2

80-2 126-6 118-2 150-0 151-3 116-5
79-3 126-1 121-3 145-3 158-3 115-1
78-8 127-3 122-8 153-3 160-2 113-8
74-8 128-4 123-5 155-8 162-0 1140

82-0 126-7 121-4 157-8 159-6 111-0
81-5 1271 123-0 158-8 161-1 102-0
79-5 127-4 125-6 1541 160-2 103-4
75-6 126-2 124-1 161-0 165-1 98-4

Engineering 
(Total)

2 6

Mechanical
engineering

VII-IX

137-3
141-4
143-0

VII

101-1
100-8
100-0
109-1

Instrument
engineering

VIII

100-0
108-4

Electrical 
engineering

IX

90-2
94-5

100-0
108-8

91-6 98-1 86-4 88-2 110-7
97-4 lOI -3 86-8 9 0 0 110-0
97-7 102-7 88-2 91-4 110-1
97-8 102-1 89-0 91-3 111-8
95-8 101-0 90-3 92-8 113-0
98-9 101-3 93-2 94-8 114-3
99-1 101-J 95-0 95-4 112-1
97-1 99-6 95-7 95-1 108-2
96-3 97-1 96-6 95-2 102-7
99-5 100-3 101 -0 98-3 100-6

101-6 100-6 101-6 102-9 99-1
102-5 101-9 100-7 103-5 97-7
105-4 105-9 104-4 1050 97-8
108-8 108-9 107-4 108-8 96-7
108-5 108-4 110-4 108-4 95-6
112-8 112-9 111-8 112-9 96-4
l i l - 5 113-6 118-8 107-7 96-4
110-5 114-7 116-2 104-2 96-0
112-8 II5-5 119-8 108-1 94-2
116-9 115-y 123-5 117-2 95-3
120-4 119-9 119-1 J2I-3 93-6
120-8 121 -4 125-3 119-3 9 3 0
122-3 123-7 118-4 121-0 93-3
123-4 125-3 124-8 120-8 92-7
123-9 124-0 119-6 124-4 92-1
125-5 123-4 119-4 129-2 90-7
125-7 122-7 125-7 129-7 89 5
126-9 122-1 127-9 133-1 87-5
128-2 122-6 132-8 134-9 87-4
131-1 124-9 132-7 139-1 87-3
1311 125-8 136-5 137-4 86-9
132-8 128-6 1J6-7 137-9 85-6

134-5 128-7 143-1 140-9 85-2
136-2 130-7 151-1 141-4 85-4
139-4 132-4 148-1 147-4 84-9
139-2 133-5 144-2 146-0 85-9

140-8 134-5 154-1 147-2 85-6
141 -3 134-8 1570 147-7 84-7
1411 135-1 147-8 148-0 86-8
142-6 135-2 150 1 151-3 87-1

143-7 1340 158-5 154-5 86-1
143-9 135-2 151-9 154-3 83-6
142-1 131 6 158-5 153-7 83-1
142-3 131 3 155-8 155-0 82-0

Ship- j 
building | 

and 
marine 

engineerin
X

110- 7
111- 9 
100-0
96-6

196
196
1963
1964

)

1963
19̂
1967
1963

1969
1970
1971

1961
2nd
3fd quartet 
4ih quatt*^

1!

1

1962 1st quarter 
2nd quarter 
3rd quarter
4lh  quarter

1963 1st quarter 
2nd quarter 
3fdq 'iarter 
4(h quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 Istquarier 
2nd quarter 
3rd quarter 
4ih quarter

1967 Isiquarter 
^ d  quarter 
3rd quarter 
4th quarter

19681st quarter 
2nd quaner 
3rd quarter 
4th quaner

1969 St quarter 
2nd quancr

quaner

2nd
3rd quaner
4ih quaner

quaner

2ndquaner
3rd quancr
4ih quaner

quaner



87-6
53-6

100-0
108-4

119-6
121-9
123-1
134-7

146-6
152-2
156-3

86-4
86-8
88-2
89-0

96-6
101-0
101-6
100-7

lW-4
107-4
110-4
ltl-8

118-8
116-2
119-8
123-5

119-1
125-3
1)8-4
124-8

119-6
119-4
125-7
127-9

132-8
132-7
136-5
136-7

143- 1 
15H 
I 48- I
144-  2

154-1 
1570 
147-8 
150 1
158-5 
151 9 
158 5 
155-8

I X

90-2
94-5

100-0
108-g
109-3
120-6
129-1
137-4

144 0 
148-5 
154-4

95-2
98-J

102- 9
103- 5

105-0
108-8
1084
112-9

107- 7 
104 2
108- 1 
1172

I 121-3 
119-3 

. 1210 , 120-8

: 1244 
i 129-2 
: 129-7 
i 133-1
: 134-9 
, 139-1 

137-4 
I 137-9

140 9 
. 14)4 
i 147-4 
' 146 0

147-2 
147 7 
1480
151-3
1<4 5 
1543

liS-O

• 9

‘nd
Wtit

no-7
I I I -9 j
1000
96-6

110- 7
noo
110-1
111- 8

113- 0
114- 3 
H2-1 
108-2
102-7
100-6
99-1
97-7

TABLE 1 {continued)

1961
1962
1963
1964

1965
1966
1967
1968

1969
1970
1971

• %

I i

Seasonally adjusted
1961 1st quarter 

2nd quarter 
3rd quarter 
4th quarter

1962 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1963 1st quarter 
2nd quarter 
3rdq'iarter 
4lh quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

Historical series of the index of industrial production
Orders of the Standard Industrial Classlfirallon 1968

1963=^100

Vehicles
Metal
goods
n.e.s.

Textiles, 
leather and 
clothing

Textiles
Leather, 
leather 

goods and 
fur

Clothing
and

footwear

Bricks,
poUery,
glass,

cement,etc.

Timber,
furniture,

etc.

Paper,
printing

and
publishing

Other
manu*

facturing
industries

Con
struction

Gas,
electricity 
and water

XI XU XlII-XV XIII XIV 1 XV XVI XVII XVIII XIX XX XXI

94 1 100 4 100 1 97-1 103-2 105-6 95-3 98-2 97-8 86 9 99 0 88-2
95-7 96 9 97-1 95 2 97-7 100 7 97 0 96-2 97-6 91-2 99 9 95-1

100 0 100 0 100 0 too 0 too 0 100 0 100 0 too 0 100 0 100-0 100 0 100-0
108-1 114 1 105 1 105-7 102 8 104-3 115 4 113-9 109-4 112-4 1113 105*1

113-6 117 5 107-7 108-3 104 2 106-9 116-8 113 4 n i - 4 117-1 114-3 112-3
111-7 110 3 106 8 107-6 101-5 105-8 115-8 109 6 114-6 119-8 115-3 116-9
106-3 105 0 103 2 105 0 90 2 101-5 120-1 i n - 5 114 2 122-7 119 4 121*2
117-2 113 4 113 1 119 2 93-3 103-7 127-3 118 5 118-3 135*2 121-8 128*2

119-7 119-4 115 6 123-5 93 9 102-7 127-8 n o  8 123-4 141*6 119 0 136-2
115 9 115-4 116 6 124-9 92-9 103-1 125-2 113-6 120-5 145 6 115-7 143 8
II5-0 107-7 118 1 125-1 88-5 108-1 132-7 116-2 116-5 149*0 117-5 154-4

94 8 103-1 100 3 97-5 101-9 105-5 95-1 98-4 100-1 85-4 97-1 83-5
95-7 102 0 101-6 98-8 105-1 106-6 95-4 99-8 98-3 8 9 0 99-4 87-6
94 5 99-7 101-1 97-6 104-3 107-6 95-5 97-2 97-3 87-0 100-1 89-4
91-2 96 8 97-5 94-5 101-7 102-7 95-4 97-2 95-4 86-2 99-3 92 0

95-8 94 6 97-3 94-2 98-4 103-2 95-8 95-4 94-5 87-9 99-9 92-4
95 3 96-7 96 2 94-9 97-8 98-5 98-2 97-3 98-5 91 -8 101-7 94 6
96 0 100-4 97-9 95-4 97-9 102-6 97-2 97-2 98 6 93-4 101-6 96-1
95-7 96 0 97 1 96-3 96-6 98-7 96 9 94-7 98-7 91-7 96-5 97-4

95-5 91-8 95-5 95-6 96 8 95-0 88 9 84-7 92 9 94-2 85-7 100 2
97-4 97 2 99-4 99-2 99 4 99-8 98-8 too 6 99 5 98-8 102 4 98-5

102 9 103 6 lOi 6 101-6 100-5 101-9 104 0 107 0 100 8 103-2 104 5 101-3
104-3 107 4 103 9 103 9 103-1 104 0 108 5 107-6 106 9 104-3 107-2 100-0

108-6 112 1 104-3 104-9 102 6 103-3 112 0 114-0 109 8 112-3 109 4 101-7
105 5 113 0 104 3 104-5 102 8 104-2 113-3 111-5 108 4 108-8 112 0 105 6
107 3 115-0 105 2 105 6 103 0 104-8 117 0 II2-8 108 4 112-8 1114 105-3
110-8 116 3 106-6 107-8 102-9 104-9 119-3 117-2 1110 115-5 112-5 107-7

m - 3 119 0 106-3 107-7 103 0 103 9 118-5 116 6 no-9 II2-8 116-0 no-3
117 0 118 0 107 3 107-8 103-1 107-0 116 9 114 1 no-5 116-7 113-0 109 8
112 8 115-5 108 0 108 9 103-9 106 8 116 1 112-2 n i l 117-9 113*.> 114-4
114 2 117-5 109 1 108-9 106 8 109-9 115-6 no-5 113-3 120-9 114-8 114-8

114 5 114 5 109 1 109-5 107-1 108-7 116 5 n o  5 116-3 122-1 113-3 114-1
109 9 m - 7 109 5 110 6 104 5 107-9 115-5 112 2 117 6 121-5 114-9 116 0
118 2 1119 106-2 107-4 100 2 104-6 116 6 109-7 115-8 12M 116 2 117-9
104 1 103 0 102 1 102-8 94 4 102-0 114 7 106 0 108 8 114-5 116 4 119*7

106 1 101 8 102-7 103 4 90 8 103-1 117-0 107 1 n o  0 119-5 118-1 116-9
107 6 101 7 101 0 102-7 90 3 99-2 120-6 n o  6 113 1 120-3 118-6 122-2
102 8 106 2 102 5 103 8 89-9 101 6 120-7 113-6 114 5 123-4 120-6 119 8
108 8 n o  1 106 5 109 9 90 0 102-2 122-1 114 4 119-1 127-6 120-0 125-8
110 9 n o  3 n o  9 115-8 91 0 104-0 125-5 119-9 117 2 131 4 121-4 127-6
112 7 112 4 1117 117 5 93 1 102 5 126 5 117-6 117 5 133 1 1221 I25-I
121-7 115 3 114 3 120 8 94-3 103 8 127 6 118-5 118 9 136-9 121-7 129-2
123 3 115 5 115 6 122-6 94-8 104 4 129-5 118 0 119 7 139-3 122-2 131 0
115-0 120 2 115 2 122-4 96-6 103-1 128-3 1119 121 2 136-6 120-3 137-4122-7 119 6 117 2 123-7 94 2 102 9 129-7 108 6 123-3 143-3 120-1 134 0
122 0 117 8 114 9 122-2 93 5 103-0 127 4 n o  8 124 6 144-9 118 6 133-9
118 6 120 0 114 9 123-1 91-2 101-6 125-5 1119 124 5 141-6 117-0 139-3
1192 113 4 115 1 123-2 91-6 102-1 122 3 106 6 123-6 144 2 114-8 146-11 114 1 114 5 1)5 8 123-9 93-7 102 6 121 8 115 0 120 3 142-3 117-7 I4I-6m o 117 5 117 7 126 8 93 6 102 6 128 8 113-2 120 5 146 2 116 6 143 61 1192 116 1 117 8 125-9 92-8 105 0 127 9 119 7 117-6 149-5 113 / 143 8
m i1 ^ 104 0 117-7 125-2 90 6 106-7 130-8 117 9 112-0 146 2 116- < 148-61200 107 1 117-3 124-3 87-8 107-6 134 0 117 6 117 9 149-5 118 4 153 4115-3 n o  1 119 3 126 3 88 6 109 9 132 7 1118 119 3 151-8 118 4 158 1114 4 n o  1 118 0 125-2 87-1 108-3 133-3 117 8 116 9 148 2 116 8 157*7
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TABLE 2

Historical series of the index of industrial production 
Selected industries within the Standard Industrial Classification 1968 Orders

1963=^100

Coal
mining

Other
mining

and
quarrying

Food Drink and 
tobacco

Ferrous
metals

Non-
ferrous
metals

Motor
vehicles

Bricks,
cement,

etc.

M LH 101 102-109 211-229 231-240 311-313 321-323 380-382 461,464,
469

1948 108-3 59-7 67-8 71-9 71-4 68-2 33-0 64-5
1949 111-7 61-9 71-7 72-3 74-6 69-6 37-7 67-6
1950 112-5 63-9 75-9 70-6 78-0 73-5 44-7 71-8
1951 115-9 69-5 73-5 71-3 80-8 77-6 45-8 75-1
1952 117-1 70-9 77-0 70-6 82-8 78-9 45-5 75-3

1953 116-7 73-2 83-5 70-4 85-5 67-6 49-1 77-5
1954 117-8 76-0 83-2 72-5 89-8 80-2 56-2 81-5
1955 115-0 80-4 8 4 0 76-7 96-8 88-8 64-3 82-4
1956 115-3 82-2 86-5 78-0 99-4 85-7 55-2 82-6

1957 114-7 80-2 86-5 80-7 101-1 85-5 60-6 79-4
1958 109-9 77-3 89-7 81-9 89-7 84-5 66-2 76-3
1959 105-5 84-2 91-2 87-7 93-0 90-5 77-6 81-5
1960 100-2 89-2 93-1 91-5 108-3 103-4 91-0 91-6

Seasonally adjusted
1952 1st quarter 109-8 72-6 76-2 7 4 0 80-0 83-3 45-8 76-8

2nd quarter 116-6 71-6 76-7 69-6 82-2 82-8 45-2 75-3
3rd quarter 131-2 69-7 78-1 70-1 85-8 78-1 44-6 74-2
4th quarter 110-7 69-5 76-8 68-6 83-3 71-2 46-2 74-8

1953 1st quarter 117 4 76-0 80-6 70-3 85-1 65-8 46-2 75-3
2nd quarter 116 2 71-4 83-5 69-6 84 I 63-8 47-4 76-2
3rd quarter 116-1 72-3 85-1 70-2 85-7 67-2 50-7 78-4
4th quarter 1170 73-3 84-7 71-6 87-0 73-6 52-1 80-2

1954 1st quarter 118-2 75-7 83-2 70-2 871 77-1 54-3 81-6
2nd quarter 117-5 76-5 81-8 72-6 89-3 8 0 0 56-4 81-4
3rd quarter 118-4 76-3 83-6 72-3 90-5 82-3 57-0 81-8
4th quarter 117-0 75-6 8 4 0 74-7 92-2 81-6 57-3 81-3

1955 1st quarter 116-5 75-7 84-8 73-9 94-6 871 63-6 79-6
2nd quarter 113-0 79-6 84-2 74-2 95-9 88-7 62-0 81-9
3rd quarter 113-7 83-0 82-1 82-6 97-2 88-2 65-3 82-8
4th quarter 116-7 83-4 84-8 75-9 99-3 91-2 66-3 85-4

1956 1st quarter 114-8 79-3 84-3 76-2 100-5 88-5 62-1 80-4
2nd quarter 116-1 83-8 86-4 77-1 100-0 87-4 56-6 84-4
3rd quarter 115-3 82-2 85-2 77-0 98-2 85-4 50-7 82-9
4th quarter 115-0 83-4 89-9 81-8 99-0 81-7 51-5 82-8

1957 1st quarter 116-8 83-6 86-8 82-0 100-2 8 5 0 51-6 83-1
2nd quarter 116-9 80-4 85-3 80-5 101 6 84-6 59-4 79-5
3rd quarter 113-2 79-1 86-2 81-2 102-4 861 65-3 78-5
4th quarter II1-9 77-5 87-7 79-2 100-3 86-1 66-1 76-5

1958 1st quarter 112-2 75-7 88-9 83-0 97-4 85-9 68-9 76-5
2nd quarter 110-6 75-9 91-6 81-1 91 -4 83-9 64-6 74-7
3rd quarter 108-1 77-0 89-8 80-7 87-9 82-8 64-8 75-6
4th quarter 108-7 80-6 88-3 82-7 82-0 85-2 66-3 78-5

1959 1st quarter 106-4 80-8 92-5 82-7 85-4 83-4 68-5 77-4
2nd quarter 106-8 85-4 90-4 86-8 89-7 87-5 75-0 80-9
3rd quarter 105-8 85-2 90-7 91-8 9 4 0 92-5 76-9 82-5
4th quarter 102-8 85-4 91-I 89-5 1030 98-7 89-9 85-3

1960 1st quarter 103-5 88-1 92-2 89-8 107-0 104-1 94-2 89-8
2nd quarter 99-8 89-0 92-6 92-5 107-8 105-2 94-2 91-5
3rd quarter 99-0 88-3 93-4 90-3 109-4 103 0 91-1 91-6
4th quarter 98-5 91-6 94-3 93-5 109-2 101-2 84-6 93-3

Pottery
and
glass

462,463

72-1 
75-6 
80-8 
86-8 
8 0 0

85-7
80-2
7 7 0
77-1

76-8

81 0 
81-2 
83 I 
81-9

I

79-8
78- 8 
77*5
79- 5

84-8
86-2

Gas

601

102-7
102- 5 
108-2 
113-6

104-0
107-3
107-9
107- 4

108- 4 
110-6
112- 4
109- 1

113- 7 
112-6
108- 5 
111-5

111-5
l l l - I
110- 4
109- 8

103- 5 
109-3 
108-8 
108-0

106-8
109-1
106-0
102-7

102-3
99-2
98-4
98-7

98-4
98-1

102-1
100-6

Electricity

602

30-6
32-7
36-8
40- 1
41- 6

44-8

62-2
66-8

40-0
40- 4
41- 8 
44-3

47-8
49-6
51-8
51-6

53- 5
54- 0 
53-9 
56-0

65- 0
66- 5
67- 2
68- 5

73-8

1961 2nd quarter 
3rd quarter 
4ih quarter

1962 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th  quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th  quarter

15671st quarter 
2nd quarter 
3rd quarter 
4ih quarter

3565 Istquaner
2nd quarter

quarter
quarter

quarter3rd
4lh quancr

quaner

2 8



Historical series of the index of industrial production

P
and TABLE 2 {continued)

Selected industries within the Standard Industrial classihcation 1968 Orders

1963^100

72-1
]H
8 0 8
86-8
80o

81-0
81-2
83-1
81-9

79- 6
80- 4 
79-0 
75-1

80-1
81-6
84-8
86-2

S'597-5
101-7
105- 9
106- 7

106- 7 
110-] 
lil-6 
110-7

107- 4 
106-1 
99-6 
99-8

102-7
102- 5 
108-2 
113-6

104-0
107-3
107-9
107- 4

108- 4 
110-6
112- 4
109- i

113- 7 
112-6
108- 5 
111-5

111-5
I I H
110- 4
109- 8

103- 5 
109-3 
108-8

106-8
109-1
106-0
102-7

102-3 
99 2 
98-4 
98-7

102-1
1006

MLH

« a

4 «
a #

1961
1962
1963
1964

1965
1966
1967
1968

1969
1970
1971

Seasonally adjusted
1961 1st quarter 

2nd quarter 
3rd quarter 
4th quarter

1962 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

Coal
nining

Other j
mining 1 

and 1 
quarrying}

r: . ID rinkand
tobacco

Ferrous
metals

Non-
ferrous
metals

Motor
vehicles

Bricks,
cement,

etc.

Pottery
and
glass

Gas Electricity

101 102-109 1 211-229 1 231 -240 311-313 321-323 380-382 461,464.
469 462, 463 601 602

97-3 96-9 95-8 95-0 101-7 98-2 81 6 98-4 90-5 98-4 84-8
100-5 95-9 98-7 94 8 95-3 95-8 86-1 98-1 95-3 101-7 93-3
100 0 100-0 100-0 100 0 1000 100 0 100 0 100 0 100-0 100-0 100-0
97-3 114-6 100 4 106 3 113-9 111 1 110-5 118-7 109-5 101-7 106-1

92 6 115-0 103-2 108 8 119-8 113-0 i n - 8 120-7 109 7 108-6 114-2
85-5 1169 106-8 112-3 1124 107-7 111-7 117-8 112-2 114 5 118-5
83 5 122-1 108 6 115-0 105 0 103 8 106 0 124-4 112 4 119 9 122 6
77-4 128-8 112-3 121 6 111-2 n o  8 118-9 130 3 121-8 129 1 130 2

71-1 135-3 115-9 124 8 116-1 109-3 125-1 126-9 129-3 139-7 138 8
66 0 150-5 117-0 130 2 116-6 109 2 126-0 122-4 130-3 157-5 144 4
64-9 168-0 117-9 1 134-2 104-1 102-4 126-8 131 9 134-1 194-8 148-1

94 8 99-0 95-3 95 8 105-8 98 6 80-3 98 0 90 3 93 4 79-8
97 4 96-3 95-5 94-5 105 0 99 9 83-1 98-3 90-7 98-6 84-1
98-3 96 0 95-8 95-5 100 0 98-2 82-7 98-3 91-1 100 3 85-9
98 6 96-1 96-4 94 2 96-1 96 2 80-1 98-8 89 9 101-2 89-3
99 I 94-9 97-9 94 4 95-5 93-7 84-2 97-2 93 6 97-9 90-6

100 8 95-7 99-1 94-9 95-9 95 5 83-6 98-0 98-5 103-i 92-3
102-1 96-1 99-1 93-7 96-3 97-7 88-4 98-1 95-8 104-3 93 8
100 0 96-9 98-7 96-1 93-5 96 5 88-2 99 0 93-4 101 6 96 4
99 9 76-8 98-7 93 6 91-9 94-7 93-3 85-8 94-6 101-3 102-5

100 5 105-3 100-1 102 4 96 1 97 3 96 6 99 6 97-4 99-2 97-3
99 8 107-6 100-6 101-2 103-5 103-7 102-7 105-1 101 -8 100 9 99-8
99-9 1104 100-5 102-9 108-6 104 4 107-0 109 4 106-9 98-8 100-5
98 4 113-6 99-2 104 4 108-5 106-6 n i - 5 115 0 106 6 100 9 104 0
97 6 112-8 100-3 103 4 114 4 l i t  1 109-3 117 0 106-9 101-5 104-6
96 9 114-2 100 1 108-2 113-9 112-4 107-9 119 7 112-2 lOt-3 106-0
96 2 117-7 101-9 109-0 119-1 114 2 113-3 123-3 112-2 103-0 109-6
95 5 116-3 102-2 106 3 121-4 112-7 109 4 123-3 109-9 105 3 112-5
92 2 1154 102-4 109 1 119-5 114 8 112-5 121-6 108 4 104 3 i n - 5
92 4 115-1 103-5 109 2 1199 112-2 109 0 120-2 108-6 i n - 7 116-1
90 3 113-2 104 6 n o  5 118-5 112 2 116 4 117-7 i n - 8 112-9 116-5
87-1 115-3 106-3 112 4 116-0 112-3 116 1 118-5 112-8 n o  4 115-3
87-7 115-5 107-4 113-4 1140 108 9 115-4 117 5 1119 112-2 118-7
84 1 1193 106 7 110 6 II3-I 104 3 115 0 117-5 114 9 115-3 119-8
83-2 117-2 106-6 112 6 106-5 105 3 100 1 117-8 109-2 120 0 120-3
84-7 II9-S 107-5 116-0 107 0 101 2 105 5 120 0 1117 116 4 118-9
84-2 123 4 108 0 114-3 104-6 102 4 105-9 124-3 114-0 119-8 123-7
82 8 121 7 109-7 115 3 103 3 105-8 103-9 125-7 n i - 7 116 2 122-1
82 3 123-7 109 3 114 6 105-2 105 7 108-6 127-6 112-3 127 0 125-8
79 7 128-3 III 7 121 -0 106-7 106 5 115-2 130 4 116-7 131-0 128 5
78 0 127-5 ltO-4 118-2 109-2 109-6 114-5 129-7 120 8 126-7 127-8
76 7 125 0 113-4 123-2 114-3 112-2 120-5 130 2 123 0 127-1 132-3
75 0 134-4 1138 124 1 114 5 114 8 125-4 131-1 126-6 131 4 132-0
74 0 126-2 114-7 120 5 115-4 113 0 120-6 127-9 129-1 148-5 141-5
72-7 132 8 115-5 124 8 1166 112 9 127-5 129 1 130 8 137 9 136 4
71 8 139 0 114-6 1 126 4 113-6 107-4 128-2 126 8 128-4 128-3 137 0
65 5 143-3 1188 127-3 118-8 103 8 124 2 123 8 128 5 144-2 140-2
68 7 149 1 114-4 125-9 119-0 108 5 126 1 117-1 131 8 163 8 146-7
68 2 146-5 115-4 132-9 117-0 109 0 127-5 122-1 121-3 152 8 143-2
67-3 147 7 118-7 1 130-8 115-8 107 4 114-6 126-5 132 9 149 0 143-7
60 0 163 4 119-5 1 131 2 1146 112 0 135-6 123-8 135-1 164-2 143 9
66-9 171 9 116 9 129-7 1123 107-0 117 8 130-6 131-3 181 8 147 9
68 3 162 6 116 9 134-3 102-1 101 4 133 8 131-1 139 3 • 187-0 148 5
66 3 157 0 118 8 138 3 104-1 101 4 126 7 133 0 132 1 198 8 146-8
58-2 180 5 118 6 134 2 97-9 too 0 129 0 133 2 133 5 211 7 149-1



Index of industrial production: Annual rates of growth
All industries

TABLE 3 Percentages

■X-

Index of industrial production: Annual rates of growth
Manufacturing industries

TABLE 4 Perccntaget

Initial year

V.

1948 1 1949 1 1950 1 1951 1 1952 { 1953 1 1954] 1955 1 1956 1 1957 1 1958

6 ' 4
6 9 7-5
5-9 5-7 3-9
3-2 2 1 - 0-4 - 4-6
3-9 3-3 1-9 0 9 6-7
4-5 4-1 3-3 3-1 7 1 7-5
4-7 4-4 3-9 3-8 6 8 6 9 6-2
4 1 3-8 3-2 3-0 5-0 4-4 2-9 - 0  2
3-9 3-6 3 0 2-9 4-4 3-9 2-7 1 0 2-2
3-4 3-1 2-5 2-3 3-5 2-9 1-8 0-3 0-6 - 0-9
3-6 3-3 2-8 2-7 3-8 3-3 2-5 1 -6 2-2 2-3 5-6
3 9 3-7 3-4 3-3 4-3 4-0 3-4 2-9 3-7 4-2 6 8
3-7 3-4 3-1 3-0 3-9 3-5 3-0 2-4 3-0 3-2 4-6
3-4 3-2 2-8 2-7 3-5 3 1 2-6 2-1 2-5 2-6 3-5
3-4 3-2 2-9 2-8 3-5 3-2 2-7 2-3 2-6 2-7 3-5
3-7 3-6 3-3 3-2 3-9 3-7 3-3 3 0 3-4 3-5 4-3
3-7 3-5 3-3 3-2 3-9 3-6 3-3 3 0 3-4 3-5 4-2
3-6 3-4 3-2 3-1 3-7 3-5 3-2 2-9 3-2 3-3 3-9
3-4 3-2 3 0 2-9 3-5 3-2 2 9 2-6 2-9 3 0 3-4
3-5 3-4 3-2 3 1 3-6 3-4 3 1 2-9 3-2 3-3 3-7
3-5 3-4 3-2 3-1 3-6 3-4 3-2 3-0 3-2 3-3 3-7
3-4 3-3 3 1 3-0 3-5 3-3 3-0 2-8 3-1 3 1 3-5
3-3 3 1 2-9 2-9 3-3 3-1 2-9 2-6 2-8 2-9 3-2

1948 1 1949 1 1950 1 1951 11 1952 11 1953 I 1954 1 1955 1 1956 1 1957 1 1958

1962 1963 1964 1965 1966 1967 1968 1969 1970

1959

0-2
0-2 0-2
1-3 1-8 3 4
3 - I 4 0 6 0 8-7
3-1 3-9 5-1 6-0 3-4
2-9 3-4 4-2 4-5 2-5 1 6
2-5 2*8 3-4 3-4 J *7 U  8 0 0
2-9 3-3 3-9 4-0 2-8 2 6 3-1 6 3
3 0 3-3 3-8 3-9 2-9 2 8 3-2 4-9 3-5
2-8 3 1 3-5 3-5 2-6 2-5 2-7 3-6 2-3 1 -2
2-5 2 8 3-1 3-0 2*2 2 0 2-1 2-7 1-5 0-5

I 960 1 1961 1 *962 1 1963 I  1964 1965 1966 1 1967 1 1968 1969

Initial year
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T u n b e r .  f u r n i t u r
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O t h e r  m a n u f a c t i

Total manufacturir

Construction

Gas, electricity an( 
Gas
Electricity 
W ater . .

All industries
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Annual growth rates between selected years

TABLE 5

Minina and quarrying ..
Coal mining ..........................
Olhcr mining and quarrying ..

Manuracturing 
Food, drink and tobacco 

Food
Drink and tobacco ..

Coal and petroleum products 
Chemicals and allied industries 
Metal manufacture 

Ferrous metals 
Non-ferrous metals ..

Engineering ..........................
Mechanical 
instrument 
Electrical

Shipbuilding and marine engineering
Vehicles......................................

Motor vehicles
A e r o s p a c e ..........................
Other vehicles 

Metal goods n.e.s.
Textiles, leather and clothing ..

Textiles ..........................
Leather, leather goods and fur 
Clothing and footwear 

Bricks, pottery, glass, cement, etc.
Bricks, cement, etc..................
Pottery and glass 

Timber, furniture, etc. ..
Paper, printing and publishing 
Other manufacturing industries

• ♦

• %

P e rc n u p

I 96S l %6 I 96T I M  1 I M  1 l * l | '

Total manufacturing 

Construction

Gas, electricity and water 
Gas
Electricity 
Water

• »

• •
4 # » $

All industries

Percentages

1948 to 1952 1952 to 1958 1958 to 1962 1962 to 1966 1966 to 1

2 2 — 0 8 — 1-3 — 2-6 — 2-5
2 0 — M — 2-3 — 4-1 — 5 7
4-4 1 4 5 6 5-0 7-5

1-9 2-6 2-9 2-8 2-6
6-5 2-6 2-5 2-0 2 0

— 0 4 2-5 3-7 4 3 3 6
1 5 0 5-7 4-6 5-9 5-3
4-5 7-2 6-7 7-2 5-5
3-7 1-3 1 9 3 9 — 1 4
3-8 1-3 1 5 4-2 — 1 -6
3-7 1-1 3 2 3 0 — 1 0
6 1 3-6 5 4 5-6 3-3
7 0 1-8 4-8 5 0 1 6
4-7 4 9 8 2 7-1 5 1
7-7 4-8 6-3 6 3 5-1

— 2-5 1-8 — 3 7 — 4-7 — 2-2
6-6 7-6 2-3 3-9 0 6
8-'3 6-4 6-8 6-7 2-6

12 0 10 0 — 1 9 0 0 — 4 3
— 5-2 5-8 — 10 0 — 9 0 — 2-1

3 3 0 9 1 1 3-3 — 0 5
— 0 4 0 9 1 4 2-4 2 0
— 1 0 1 -2 1-0 3 1 3-1
— 3-9 — 0 3 — 0 8 1 0 2-8

1-4 0 6 2-6 1 3 0 4
3-5 0 1 5-9 3-7 2-8
3 9 0 2 3-1 4-7 2-3
2-6 — 0-2 4-8 4-2 3 6
3 6 4 1 4-8 3-3 1-2
2 4 6 1 3 0 4 1 0 3
2-7 4-9 7-3 7-1 4-5

3-2 3-5 3-5 4-2 2-1

1 0 2-7 4-8 3-7 0 4

6-2 5-3 5-7 5-3 5-7
3-6 — 0 1 —  M 3-0 12-0
8 0 8 2 8-7 6 2 4-6
4-8 1-8 M 3-5 — 0 9

3 0 3-2 3-4 3-9 2-0
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Extracted from Economic Trends No. 241, November 1973

Historical series of the index of industrial production,
1970=100

Introduction
In 1972 an article(’) in Economic Trends presented long 
series of index numbers of production, in the form 
1963 — 100, for a selection of industries. The series were 
in general annual for 1948 to 1951 and quarterly from 
1952 onwards. The purpose of the article was to present 
broadly reliable estimates, on as comparable and con
sistent a basis as possible, of the longer term growth of 
industrial output. In order to do this it was necessary to 
combine several relatively short runs of index numbers 
which had been originally calculated with ditferent base 
years and dilferent industrial classifications. The pro
blems, for which solutions were sought, in producing the 
combined series were briefly as follows :

(a) To adjust the weights and indicators of the earlier 
series to bring them as closely as possible on to the 
1968 Standard Industrial Classification.

(b) To develop a linking procedure which would reduce 
the discontinuities in the seasonal patterns of the in
dividual series caused by a change of indicator 
between base years.

To find a suitable method of aggregation of the com
ponent sales to form the totals, given the well-known 
disadvantages of using base-weighted indices over 
extended periods of time.

The methods of tackling these problems were described 
in the 1972 article. In the present article these methods 
have been used to produce series based on 1970=100 
which take account of the recent rebasing of the index 
of production on the relative prices of 1970.

It was necessary to combine series to a certain extent 
before linking because of the problems of adjusting for 
changes in industrial classification. As a result, the groups 
shown in Tables 1 and 2 are at the finest level of dis- 
aggregation that can be provided. They present series for 
each industrial Order of the Standard industrial Classi
fication 1968, and for eleven additional categories below 
Order level.

It seemed most appropriate, given the long period 
covered, to confine the calculations to the construction of 
quarterly series. However, there have been requests for 
a longer run of monthly figures for the all industries index 
and for total manufacturing than would normally be 
published. In response to these requests, Tables 3 and 4

(’) ‘ Historical series of the index of industrial production,’ J. W. 
Gardner, Economic Trends^ May 1972.

32

contain series of monthly seasonally adjusted figures for 
1963 to 1972 reflecting within each quarter from 1963 to
1967 the monthly movements shown by the 1963-based 
series and between quarters the movements of the his
torical series given in Table I. Monthly figures from
1968 to 1972 for component series, recalculated in detail 
as part of the rebasing exercise, are published in the 
Monthly Digest o f Statistics for October 1973.

Estimates o f growth 1963 to 1968
The previous article described‘how the results of censuses 
of production were used to make a small number of 
amendments to the estimates of growth for individual 
industries in the period up to 1963. The index numbers 
presented with this article incorporate the conclusions of 
a detailed analysis of the results of the 1963 and 1968
censuses. The censuses were used to obtain alternative_ ^

estimates of the growth of gross output of individual 
industries, generally at Minimum List Heading detail, 
for the period 1963 to 1968. Where possible estimates 
were obtained both by the use of quantity data from the 
censuses and also by the use of deflated values; in both 
cases the maximum possible use was made of the com
modity detail of the censuses.

There are some difficulties in the use of census data. 
First, the returns do not all relate to a calendar year. 
Secondly, where there were large stock changes between 
the beginning and end of the year, it was necessary to 
adjust sales data to provide a measure of production; 
the deflation of these stock changes where they are large 
can introduce some extra uncertainty to the calculations. 
Finally, for some particular industries there is greater 
relevant commodity detail available from the short- 
period statistics than from the census.

After detailed examination of the various estimates of 
growth by statisticians in the Central Statistical Office 
and in departments having responsibility for the in
dividual industries, single preferred estimates of the 
growth of each industry were chosen. For some indus
tries, these preferred estimates were in fact derived from 
the original components of the 1963-based index of pro
duction. The preferred estimates have been incorporated 
in the index numbers given in Tables 1 and 2. The fol
lowing table shows the extent to which estimates derived 
from the censuses have been used in each area of the 
index in preference to the original components of the 
index. The table also gives a comparison of growth for 
broad sectors of industry as measured by the 1963 index 
and by the new historial series incorporating the pre
ferred estimates.

,»d
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The index numbers
P o ra te  the conclusions of

o f ih e  1963 and 1968 
ised to  o b u in  aitcmaiivc 
OSS o u tp u t of individual 
lum  List Heading detail, 
ivhere possible estimates 
o f  quantity  data from the 
f  deflated values; in both 
ise was made of the com-

Mining and quarrying

Food, drink and tobacco . I 4

Chemicals and allied industries, coal and petroleum products

Metal manufacture

Engineering and allied industries

Textiles, leather and clothing

Other manufacturing industries

Construction 4  4

Gas, electricity and water

All industries

Where the estimates of growth over the period 1963 to 
1968 given by the census data differed from the original 
cslimaics, it was necessary to interpolate this difference 
over the period to produce a quarterly series. This inter
polation was linear. For most groups of industry the 
differences were small, but for shipbuilding and the 
leather, leather goods and fur industries where the census

Growth in output 
I96.t to 196K 

percentage increase
I9r>3 \scighls(pcr 1,000)

|9ft.t-bascd 
index of 

production

PrCNcnt
historical

«:ncs
Total

1 Weight of industries 
for which census 

I estimate used

-15-2 -12 1 5h 1 5

15-5 14 2 S4 80

,t8-6 407 71 71

111 n-H 5

1 224 208 313 246

131 18-7 88 62

2.3-4 2ft-3 133 92

25-3 25 3 127 1 —

28-2 28-5 68

20-2 220 t.OOO 561

cslimaics replaced indicators based on employment, there 
were relatively large increases in estimates of growth.

Growth triangles
Tables 5 and 6 present growth triangles for the total 
index and for manufacturing industry.

Central Statistical Office

• >

3 3 u
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APPENDIX

Historical series of the index of industrial production
Orders of the Standard Industrial Classification 1968

TABLE 1 1970=100

All
industries

II-XXI

1948
1949
1950
1951
1952

1953
1954
1955
1956
1957

1958
1959
1960
1961

Seasonally adjusted 
1952 1st quarter ' 

2nd quarter 
3rd quarter 
4th quaner

1953 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1954
■i'•>

1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1955 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1956 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1957

:r‘

1st quarter 
2nd quarter 
3rd quarter 
4lh quaner

1958 1st quaner 
2nd quaner 
3rd quaner 
4ih quaner

1959 1st quaner 
2nd quaner 
3rd quaner 
4th quaner

1960 1st quaner 
2nd quaner 
3rd quaner 
4th quaner

1961 1st quaner 
2nd quaner 
3rd quaner 
4th quaner

60-2
63-3
66-4
66-9
68-1

57-0
560
55-7
57-6

66- 9
67- 2 
66-6 
66-8

67- 8 
681
68- 8 
67-8

68-1
67-2
66- 9
67- 9

68-4 
70-1 
70-9 
74-1

76-1

Mining 
and

quarrying

Total
manu

facturing

Food, 
drink and 
tobacco

II IlI-XIX III

1291
133- 2
134- 5 
139-1 
1406

140-8
142-3
140-1
140-8
139-8

133-6
129-9
125-1
123-3

135-9
140-9
147-0
138-7

144-0 
140 1 
134-3 
144-7

143-6
142- 1 
140-2
143- 5

I4I-6
137- 5
138- 1 
143-3

139- 9 
I4I-8
140- 6 
140-8

142-9
142-2
138-0
136-2

135-9
134-1
131- 6
132- 8

130- 3
131- 6 
130-4 
127-2

128-6
124-6
123-6
123-7

120-8
123- 2
124- 5 
124-6

57-8 
61 0 
648 
64-7 
66-2

55-0

59- 4
60- 6
61- 3
62- 7

63- 8
64- 4 
64-9 
66-1

65- 7
66- 0 
67-2 
66-0

66-3
65-2
64- 8
65- 9

66-4
68- 4
69- 3 
73-2

58-4
60-6
62- 4 
61-4
63- 0

66-5
66-9
68-6
70- 2
71- 3

73-3
75-8
78-0
80-4

62-2
62-8
63-5
63-4

64-4
66-8
66-8
68-0

66-1
66-4
66-9
68-3

I

68-6
70-1
69-3
72-9

76- 9
78- 0
77- 8
79- 2

80-5
80-2
80-6
80-5

Coal and
petroleum
products

IV

40-9
43-8
45-9
48-9
48-2

51-9
55-5
60-8
63-4

35- 6
36- 8
37- 7 
39-0

39- 9
40- 2 
40-5 
43-1

48-3
48-8
50-9
47-6

47- 1
48- 7 
48-2 
48-8

59-3
59-6
61-8
62-6

Chemicals 
and allied 
industries

30-8
29-9
29- 0
30- 9

42-8
44- 0
45- 3 
45-6

34

Metal
manu
facture

VI

61-8
64-2
67-2
69-9
71-6

71-0
76-5
82-9
84- 2
85- 3

77-4
80-8
93-7
88-2

85-5
84-8
83-0
83-3

84- 6
85- 4
86- 1 
85-0

74-1
78-0
81-7
89-2

93-0
93- 6
94- 2 
93-9

91-1
90-7
87-0
83-9

Engineering 
(Total)

VII-IX

45-0
45-3
45- 9
46- 8

64-2
68-0
68-2
68-5

Mechanical
engineering

VII

42-0
46-6
51-8
55-3
54-8

59- 3 
61-0
60- 4 
63-9

73-3

Ship.
Instrument! Electrical I
engineering engineering' marine

engineering
VIII J IX l x

24-5
27-0
29-8
310
29-4

39-3
42-5
47-6
50-4

« 4

38-1
38- 9
39- 6
40- 7

46- 8 
45-8
47- 0 
51-0

49-5
49-4
52-0
509

38-9
42-9
47-5
47-0
50-2

4

110-3 
102 1 
91-9 
96-4 

100-0

106-0
103-1
I1I-8
121-0
Ili-3

111-6
104-4
94- 6
95- 6

98- 3
99- 2 
99-6 

103-1

104- 1
105- 7 
107-1
106- 9

101-8
102-9
102-1
105-6

108-0
111-7
113- 0
114- 7

118-8
121- 9 
120-9
122- 6

108-3
108-9
113- 7
114- 2

113-4
111-7
111-9
109-4

109-5 
105-4 
102 3 
100-2

1948

0
0
0

0
0
0
0
0

>

1958
1959
1960
1961
Seasonally adjusted

19521st
2nd quarter
3fd quarter
4,h quarter

1953 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1954 1st quaner 
2nd quaner 
3rd quarter 
4th quarter

1955 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1956 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1957 1st quarter 
2nd quarter 
3rd quarter 
dth quarter

1958 1st quarter 
J td  quarter 
3rd quarter 

quarter

1st quaner 
2nd quarter

quarter
quarter

« quarter 

quarter
1561 1st

2ndquarter
3rd quarter
4lh quarter

quarter

=  H  tc -.1



Historical series of the iodex of industrial production
Orders of (he Standard Industrial Classification 1968

TABLE I {continued) 1970^ 100 1 •

2nd quarter 
3rd quarter 
4ih quarter

1953 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1954 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1955 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1956 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1957 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1958 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1959 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1960 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1961 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

Vehicles

XI

Metal
goods
n.e.s.
XU

Textiles, 
Heather and 

clothing
XllI-XV

1948 .. 39-0 64-1 73-4 69-3
1949 .. 44-8 64-0 79 4 75-1
1950 .. 49-5 66-8 85-7 82-1
1951 .. 50-7 73-4 846 823
1952 .. 50-9 73-1 72-3 667

1953 .. 57-8 68-3 83 1 79-1
1954 .. 65-6 72-4 85-7 82-5
1955 .. 75-4 80-6 846 804
1956 .. 70-7 78-8 83-7 79-5
1957 .. 75-9 79-1 83 3 79-6

1958 .. 78-7 77-1 76 1 71-8
1959 .. 85-2 77-0 8t-t 75-7
I960 .. 92 1 87-2 849 79*2
1961 .. 85-5 83-3 832 76-5

Seasonally adjusted I

1952 1st quarter 49-7 74-1 75-5 71-6

556
560
579
61-7

64 5 
634 
66-2 
684

692
66-7
66-3
709

75-9
694
68-7
68-8

78-9
80-1
799
83'6

81-8
80-7
76-4
76-4

78-9
78-6
80-2
788

668
67-8
79!

81-8
83- 5 
82-8
84- 2

85- 6
86- 5 
85-7
84- 9

85- 1
84- 2 
83-5
85- 7

83- 7 
85 I 
836 
82-5

85-8
84- 9 
83 3 
78-9

Textiles

XIII

Leather, 
leather 

goods and 
fur 

XIV

Clothing
and

footwear
XV

Bricks, 
pottery, 

glass,
cement,etc.| 

XVI

Timber.
furniture,

etc.
XVII

Paper,
printing

and
publishing

XVlll

Other 
manu* 

factoring 
industries 

XIX

Con
struction

XX

Gas.
electricity 
and water

XXI

60 I 
62-1 
73-0

76-9 
79-1 
79-4 
81 0

816 
83-1 
830 
82-2

81-5 
80 3 
79-2 
807

79- 8
80- 4 
79-2 
78-7

79-1 
788 
770 
797

79-6
846
82-8
95-7

946 
93 1 
92-9 
87-9

859 
87 I 
85 8 
83-4

73-5
78-7
748
809

85-3 
88-2 
87 9 
87-3

85-5 
84 7 
82-8 
80-4

84-7
84- 8 
84 6
85- 5

83 3 
84-4 
840 
81-0

80-1 
789 
79-1 
78 8

122-1 77-5 54-4 45-4 42-7 30-5 56 3 31 4
123-2 844 570 5 H 48-8 31 3 589 33-5
1256 893 60-7 55-2 556 35-7 589 36 5
118 5 860 64-2 579 57-8 37-5 56-7 390
1048 82-1 62-3 52-2 47-4 33-9 58 4 400

115-6 888 63-2 56-4 53 1 37-0 62 5 42 1
117-3 89-5 64-2 64-3 622 42-5 65 4 45 7
116 9 90-9 66-6 66 3 67 1 46-7 65-5 48-1
109-7 90-9 65-7 64-1 66 2 44-1 69 1 50 3
109-4 88-9 636 67-3 67-6 464 69-0 52-2

1032 83-3 62-7 66-2 698 45-4 68-7 54-5
106-4 91-2 666 756 73 1 50 5 726 55-9
104-7 96-3 74-1 78-7 80-1 57 6 76-4 60 2
105-5 96-7 77-2 81-6 788 57-2 82-2 62-9

105-1 81-3 637 53-9 540 35 1 580 386
985 79-3 62 2 51-5 47-4 33-5 58 5 39 1

102-6 77-6 613 51-1 420 33-2 58-4 40 1
113-2 90-0 61-9 525 460 33-9 586 420

115-5 90-0 61-1 53-6 466 34-7 61 9 41-8
1158 90-4 624 56-0 51-9 35 7 607 41-6
II5-I 87-0 63-5 560 54-9 37-7 62-5 41-7
II6-2 87-8 66-0 60-1 59-0 39-9 65 1 43-2

116-9 91-6 63-6 I 58-2 599 41 0 664 45-0
II7-5 909 64-2 i 61-6 42 2 64 8 45 1
118-0 88-1 63-9 66-0 62-8 42-7 65-4 46 3
116-7 87-5 64-9 67-4 644 44-2 65-0 46-2

118 0 89-7 64-9 673 65-9 45 3 62-8 48-4
117-9 89-4 66-1 64-t 660 469 650 47-8
116 9 89-9 67-2 1 66-3 674 46-9 66-7 47 2
114-8 94-3 68-2 67-2 69-0 47-5 67-5 48-9

110 4 90-0 64 9 61-0 67-1 45-2 66-5 499
lil-7 93-6 67-1 64-8 663 44 2 70-2 500
108-7 91 3 660 65-9 65-1 43-1 69-9 504
107-8 88-9 64-7 64-7 66-1 44-0 699 50-7

111-4 92-1 65-4 68-3 67-5 45-1 70 2 49 3
109-5 90-2 63-5 67-9 680 45-9 697 52-2
109-0 89-0 62 8 1 67-9 67-9 47-3 68 0 536
107-7 84-4 62-9 ! 65-3 67-1 47-1 68 1 53-6

105-8 85-3 630 65-4 68-4 465 68 6 53 7
101-0 82-4 61-8 64-5 70-1 44-8 68-1 54-7
101-4 82-8 61 9 64-0 70-9 44-5 686 54-7
104-4 82-6 64-0 71-0 70-1 45-6 69-7 54 9

104-3 87-4 63-6 72-0 72-4 47 3 71-0 55 3
1079 902 65 8 73-8 71-1 49 3 719 550
108-0 92-3 676 77-2 71-9 51 5 72-9 56-1
105-6 94-9 69-5 79-4 76-9 53-8 74-5 572

105-6 93-5 72-4 79-6 79-4 58 8 758 58-3
104-6 96-8 74-2 80-t 79-7 57-0 758 58 6
104-0 95-4 74-4 78-9 80-2 57-4 75-6 61 8
104-8 99-4 75-5 76-2 81-3 57-2 78*3 62 1

104-1 1 96-5 77-0 81-8 80^6 56-6 80-9 596
107-4 1 ’ 7-7 77-3 82-9 79-2 58-4 824 625
1068 984 77-4 807 78-4 573 83 1 63 8
1038 940 77-3 80-9 76-9 56 7 82-4 65-7

ilf
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TABLE 1 {continued)
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1962
1963
1964
1965

1966
1967
1968
1969

1970
1971
1972

Seasonally adjusted
1962 1st quarter 

2r\d quarter 
3rd quarter 
4th quarter

1963 1st quarter 
2nd quarter

*' 3rd quarter 
4ih quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

J972 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

All
industries

II-XXI

90- 6
91- 7 
97-2
99- 9

1000
100- 5 
102-2

85-6
85- 6
86- 2
88- 5

89- 0 
88-7
88- 7
90- 1

90- 9
91- 0 
91-2
89- 3

90- 5
91- 4 
91-5 
93-4

99-2
100-5
99-9
99- 9

99-7
99- 5

100- 2
100- 4

100-2
100-9
100-6
100-4

980
102-7
102-4
105-7

Historical series of the index of industrial production
Orders of the Standard Industrial Classification 1968

1970-100

Mining Total Food, Coal and <
and manu drink and petroleum i

quarrying facturing tobacco products

11 III-XIX 111 IV

126-5 75-2 81-9 62-2
126-7 77-9 84-5 64-2
126-9 85-1 86-4 70-4
122-3 87-6 88-6 75-0

115-3 89-2 91-3 79-7
114-5 89-8 930 76-4
111-4 95-8 96-5 84-0
104-9 99-6 99-4 92 1

100-0 1000 100-0 1000
99-7 99-7 101-5 103-4
84-0 101-6 105-7 102-6

(24-9 74-3 81-5 61-3
126-9 75-5 82-2 60-9
128-2 76-1 81-8 63-9
126-2 75-1 82-3 62-6

122-7 74-0 81-9 61-8
129-3 76-8 846 65-5
127-7 79-4 85-6 63-1
127-0 81-3 85-8 66-2

131-4 84-1 85-4 68-4
124-5 84-1 85-1 69-0
125-6 84-9 87-2 71-6
126-2 87-3 88-1 72-6

125-6 87-1 87-5 73-3
122-1 87-4 88-1 75-7
120-4 87-2 89-0 74-8
121-1 88-6 89-8 76-0

115-7 90-0 91-4 76-8
118-3 89-6 92-1 79-3
111-2 90-1 90-8 80-5
II6-0 87-2 91-0 82-1

116-0 88-6 93-0 80-1
113-9 89-5 92-5 76-4
110-0 89-7 93-6 71-6
118-0 91-4 92-7 77-5

115-0 94-8 97-1 74-1
111-8 95-7 96-0 85-2
109-9 96-3 96-4 87-9
109-0 96-9 96-7 88-8

108-0 98-5 98-9 90-4
106-6 100-2 99-5 90-7
105-8 99-6 99-2 92-2
99-2 99-9 100-2 95-1

102-7 99-8 99-2 99-2
102-7 99-2 99-5 96-8
100-6 100-1 99-9 102-4
94-1 100-9 lOi-4 101-8

102-5 100-0 I0I-5 102-3
102-9 1003 101-7 104-4
101-4 99-4 101-3 lOH
92-0 990 101-7 105-6

45-4 98-4 105-6 97-4
95-7 101-3 105-6 100-9
95-0 101-6 105-8 106-7
99-7 105-3 105-8 105-6

58-9
63-3
69-7
74-6

78-8
834
89-8
95-1

100- O
101- 9 
107-8

57- 6
58- 4
59- 9 
59-8

59-9
62-7
64-7
66-0

78- 0 
77-1
79- 8
80- 2

82-0
83-0
83-6
85-1

89-5
88-8
89-3
91-6

93- 8
94- 8
96- 1
95- 9

97- 5 
99-4 

101-5 
101-4

101-5
100- 9
101- O 
104-3

104-1
108-1
106-8
112-0

Metal
manu
facture

VI

83-3
87- 2 
990

103-5

97-7 
92-0 
97-5 

100-8

1000 
90-4
88- 8

83-0
83- 6
84- 4 
82-2

81-9
840
89-6
93-2

96- 3 
98-8
98- 3 

102-6

105-2
103-9
102-9
102-1

101-2
99- 3
97- 3 
92-9

92-2
96-6

100-8
100-4

100-7
103-6
98- 4 

100-3

99- 8
100- 9
101- 0 
98-5

94- 8 
92-0 
89-3 
85-0

81-3
88- 5
89- 8
95- 4

ngineering Mechanical
(Total)

VII-IX

68-5 
70-2 
76-6 
79-0

1000
101-1
99-5

67- 3 
69-2 
69-4
68- 0

68-6
690
71-6
71-8

75-0
75- 8
76- 6 
79-2

83- 8
84- 1
85- 3 
85-7

85-7
87-6
87- 8
88- 9

88-7
91- 3
92- 0 
92-4

94-2
96- 9
97- 1
98- 6

99- 8
98- 3 

101-2
100- 7

101- 2 
101-7 
101-2 
100-2

99- 5 
98-9 
97-9

101-7

engineering

VII

87- 8
88- 3 
92-0 
97-0

100-0
100-1
92-6

76-8
76- 9
77- 8
81- 4

82- 3 
81-9
83- 4 
83-3

85- 9
86- 8 
89-0 
89-7

88-3
88-1
88- 3 
88-2

89- 8
92- 0
93- 2 
93-1

99-5
98- 6

101- l
100- 9

101- 8
102- 3
99- 4 
96-7

94-8
93-6
90- 4
91- 6

Instrument Electrical
engineering engineering

VIII IX

53-8 67-0
57-5 70-5
640
72-3

75- 0
76- 9 
860 
92-4

100-0
100-9
95-0

61-2
63- 4
64- 8 
66-6

73-7
73-4
79- 6
80- 9

77-2
89- 9 
86-3
90- 5

91- ! 
90-8
94- 8
92- 9

97- 6
98- 5 

100-6 
103-3

102-8
lOl-I
99- 8 

lOO-l

93- 6 
93-8 
96-8
95- 9

82-4
88-2
90-8
97-2

100-0
102-5
111-0

64-8
67- 7
68- 3
67- 2

68- 3 
68-8 
72-9 
72-1

74-8
76-4
76-9
78-3

84-3
89-1
88- 5 
91-0

89- 6
90- 5
91- 4 
91-8

94-7
97- 4
98- 2
98- 4

100-8
97-9

101-5
99- 7

99-8
100-8
104- 1
105- 5

108- I 
108-2
109- 4 
118-4

Ship- 
buildi 

and 
marini

96-6
86- 4
87- 1
90- 2

92- 1
93- 0
95- J
94- 8

lOO-O
96- 5
91- 8

97- 6
98- 8 
96-9 
93-2

880
86-2
85-8
85- 8

87- 0
86- 4 
86-3
88- 7

89- 6 
89-9
89- 2 
91-9

90- 8
91- 1 
93 0 
93-5

97-6
96-5

102- 5
103- 1

102-2 
96-9 
95 I 
91-8

90- 4 
930
91- 5
92- 1

1962 
1962 
)964
1965
1966 
1962
1968
1969

1970
1971
1972

2nd quartet 
3rd quarter 
4ih quafi®'’

1 9 6 3 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

19M  1st quarter
2nd quarter 
3rd quarter 
4ih quarter

1965 l5l quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1 % 7 1st quarter 
2nd quarter 
3rd quarter 
“llfi quarter

1968 1st quarter 
2nd quaner 
3rd quarter 
4ih quarter

'^1 1s t  q u a n e r
quaner3rd fluaner

4 'h  quaner
•572 1st

2nd
3rd
4iti

,*l“ancr
Quaner
duaner
duaner

36



8-3

100-0
1009
95-0

97- 6
98- 5

103-3

102-8
lOI'l
99- 8

lOfrI

IX

lOOO
1023
IIH)

67-2

lOOl
97-9
lOI-J
997

1008
I0»1
1053

iCtf-l
108-3
1074
1184

K..X

92-1; 
9)0 2 
95|}j
« r

970

Historical series of the index of industrial production
Orders of fhe Standard Industrial Classiflcation 1968

TABLE I (continued) 1 9 7 0 - 100

a 6

a #

« *

1962
1963
1964
1965

1966
1967 
I96B
1969

1970
1971
1972

Seasonally adjusted|
1962 h i  quarter 

2nd quarter 
3rd quarter 
4th quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quaner

1971 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1972 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

Vehicles
Metal
goods
n.e.s.

Textiles. 
Heather and 

clothing
Textiles

Leather, 
leather 

goods and 
fur

Clothing
and

footwear
XI XU 1 Xlll-XV > 0 1 1 ! XIV XV

87-1 1 80-5 80 7 1 75-1 1 998 92-2
913 830 833 78-9 1022 91 9
989 960 88-2 83-7 1065 97 1
973 99 6 910 86 1 1093 100 8

96-3 94 1 908 859 1077 1009
945 902 88 3 84-1 96 7 978

101 1 98-3 1 98-9 97-1 i 1044 >01 8
106-3 104-1 ' 1004 100-2 1030 1004

1000 1000 1000 100-0 1000 lOO-O
995 93 3 1023 100-8 1028 1054

1006 94-2 104-5 102-7 1069 107 9

873 784 80-9 744 100-5 94-4
87-1 80-3 80-0 74-8 99-8 90 3
87-1 83-4 81-3 75-3 1002 93-7
86-8 79-7 808 760 985 903

876 76-8 800 75-9 99-3 87-5
894 80 7 824 78-0 101-2 90 6
93-1 850 845 79-8 102-4 93 6
95-3 H9-6 86-5 81-7 1060 95-9

100-3 94-9 87-9 83-6 10(»5 96-3
96-K 95-4 87-2 82-5 1059 96-5
97 6 95 6 88-2 83-5 106 7 97-4

100-8 980 89-6 85-2 1067 98-2

95-0 101-2 90-0 85-9 107-9 98 0
1009 1007 90-5 85-5 107-7 100 6
95-3 96 8 91-3 86-6 109 2 100 7
97-8 99-7 1 92-2 1 86-4 1125 1040

99-1 97-8 93-0 87-6 113 4 103 7
95-8 96 1 93-0 88-1 n o s 102 7

I0I-5 95-0 90-4 85-8 lOtvS 99-K
890 87-7 86-9 820 100-S 97-5

94-8 87-8 87-8 82-8 96-8 99 I
97-2 88-3 86-4 82-3 96-4 95-4
90-9 90-9 87-9 83-3 96-5 98-2
95-3 93-9 91-1 87-9 97-0 98-4

990 97-1 98-5 95-8 1024 103-7
998 99-1 98-3 95-7 104 1 1026

1029 99 6 98-8 98-0 104-8 994
102-7 97-2 100 1 ' 98-9 106-4 101 5

102-4 105-7 101-4 100-5 108-5 1022
1073 1055 102-5 102-1 104-7 1028
n o s 102 4 98-7 988 100 4 983
105-0 1026 98-9 99-2 98-6 98 2

101-5 101 3 99-4 1 98-9 998 1004
995 999 1002 1 992 1009 1020
95 1 1007 99-7 lOM 99-6 96 7

1039 983 1008 100-8 99-9 100 8

97-0 936 102-5 101-5 99 1 104-9
1024 95-8 102 5 ' 1006 1008 1067
1012 930 1022 100-5 1 1059 105 1
97-5 90-8 1022 100-6 1054 105-0

939 89-1 100-1 965 103-8 1070
994 1 94-2 1040 1026 1 104-9 106 9

102 1 96-7 105-7 104-6 1066 ; 1077
107-2 968 1083 107-2 112-1 i 1099

Bricks.
pottery,
glass.

:mcm.ct
XVI

786 
8) I 
9V6 
948

94 1 
97-7 

102 2 
103 7

1000 
108 4 
115-5

720
804
83-6
88-4

96-2 
95 0 
940 
94 0

95-4
97-8
98 6
99 0

10.V2 
101 9 
1005 
103 3

1049 
105 2 
103 5 
101 3

1002 
95 I 

102-0 
1027

1079
107-7
108 4
109 7

1066 
1167 
113 9 
124-7

Timber,
furniture.

Paper,
printing

and

Other
manu*

facturmg
Con

structionCiC. publishing industries
XVU XVIIl XIX XX

799 78-7 60 1 830
83 1 811 MO 82-6
969 88 5 740 91 0
979 904 78 6 95 1

95 9 92 8 819 96-7
98 8 92 5 85 2 1004

1065 962 95-7 103 5
99 7 99 3 99 5 102 1

1000 1000 1000 1000
1030 97 3 1006 102 K
113 0 1024 104 4 105 2

79-4 762 58-2 83-4
810 79-3 60 1 84 1
80 7 79 6 61 6 84 4
78-7 79 6 604 800

690 75-5 58 5 71-3
83 6 80-3 63 0 84-7
88-7 82-1 65 3 85-7
91 2 86-3 69 1 SK-y

967 88-7 74 6 900
94-8 88-6 707 91 5
95--3 .87 6 74-0 90-4

100-8 89-3 76-8 92 2

100 3 89-8 76-0 970
98-9 S9-3 77-6 94 0
96 K ‘>IV8 78-8 93-8
95 5 91 7 81-8 95 7

96 3 94-1 83-9 95 4
98-7 94 9 82-K 96 4
96 0 94 5 82-2 97 »
92-5 87-8 78-6 97-K

95-3 89-1 83-3 996
98 6 91-2 83-3 99-7

101 1 93-6 85-1 101 0
1004 96 1 89-1 101-2

tOK-7 962 94 9 104 9
107 1 97-7 94 0 103 2
106 7 94 3 95 6 1020
103 8 96-5 98 2 103 7

1006 980 97 5 102-7
98 4 98 8 100 3 102 1
998 99 6 I0I-5 102 1
9 )9 101 0 98-8 101 3

963 1004 1000 99-0
103 1 999 97 8 1004
99 8 101 1 99-7 1009

1008 98-5 102 4 99-7

103 4 970 1006 1009
1002 97-7 101 9 102 1
101 8 97-2 99 9 103 3
106 4 97 3 999 105 3

110 9 98 8 97 6 1069
113-9 101 3 103 1 107 7
n i-6 103 1 106 1 101 7
115-8 1064 no-6 104-6

Gas.
electricity 
and water

XXI

8VO 
86 0 
91 6 
96-2

1000
1039
m -i

f>60 
67-6 
68 5 
69-4

80 2
83 0 
S4 0
84 9

82-6 
86 9 
85-7 
88-8

99 7 
99 ! 

100 5 
100 3

99-2 
102 5 
105 8 
1080

102-9 
1116 
115 I 
114 8

J.\
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Historical series of the index of industrial production
Selected industries within the Standard Industrial Classification 1968 Orders

TABLE 2 1970=100

.•M

• v l

11̂ '

I  s :

L-f A-.

y.>

itjii

M LH

1948
1949
1950
1951
1952

1953
1954
1955
1956
1957

1958
1959
1960
1961

Seasonally adjusted
1952 1st quarter 

2nd quarter 
3rd quarter 
4th quarter

1953 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1954 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1955 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1956 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1957 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1958 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1959 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1960 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1961 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

Coal
mining

101

163-5
168-6
169-9
175- 0
176- 8

176-5
178-1
174-0
174-4
173-6

166-3
159-5
151-6
147-1

170-0
177-0
186-0
174- 1

180- 4
175- 9 
167-9
181- 7

179-9
177-6
175-1
179-7

177-2
170-6
170- 5 
177-6

173- 9
175- 5
174- 1 
174-2

177-1
176- 8
171- 3 
169-2

169-8
167-3
163- 6
164- 5

160- 9
161- 5 
160-0
155- 4

156- 7 
150-9 
149-9 
149-1

143-3
147- 3-
148- 7
149- 2

Other 
mining 

and
u u a r r y i n n
102-109

47-8
520
55-0
600

48-2
48-8
48-5
48-6

48-2
50-6
52-6
52-9

61-0
59- 5
60- 1 
59-4

Food

211-229

610 
64 5
68- 3 
66-1
69- 3

80-7
82-1
83-8
86-2

67- 8
68- 7 
70-2 
704

78- 1
76- 8
77- 6 
790

80-0
82- 5 
80-8
79- 5

83- 3
81- 4 
81-6
82- 0

83-0
83- 4
84- 1
84- 9

85- 8
86-  0 
86-2 
86-8

Drink and 
tobacco

231-240

61-7
65-8
68-6
71-2

61-6
60- 7
61- 2 
59-8

62-2
65-2
68-8
67-2

67-3
69- 3 
67-7 
700

71-9
70- 9
71- 5 
70-4

Ferrous
metals

311-313

76- 5
77- 9 
77-4 
80-8

82- 7
83- 5
84- 0 
86-8

87-7
87-0
85- 1
86- 3

87- 3
88- 5
89- 0 
87-4

74-3
78-1
81-8
89-8

93-3
93-8
95-1
95-0

Non-
ferrous
metals

Motor
vehicles

Bricks,
cement,

etc.

Pottery
and

glass
Gas Electricity

321-323 381 461,464,
4 6 2 _ 462,463 601 602

59-7 22-8 51-4 60-1 64-5 21-7
60-9 26-9 53-8 63-0 67-9 23-1
64-2 32-1 57-2 67-3 70-8 260
67-8 32-2 59-8 72-4 73-7 28-4
690 32-7 600 66-7 73-8 29-4

59-2 36-6 6 I’8 66-2 74-2 31-7
70-2 41-7 65-0 62-8 76-7 35-5
77-6 48-4 65-7 68-2 77-5 38-5
75-0 42-1 65-8 65-4 77-0 41-4
74-7 46-1 63-2 64-3 74-8 440

73-9 51-5 60-8 65-7 740 47-2
79-2 60-4 65-0 69-3 69-2 50-3
90-4 71-6 72-9 76-1 69-2 56-1
85-9 64-5 78-3 75-5 68-2 59-9

72-0 32-7 60-7 69-2 74-3 111
71-7 32-9 59-8 66-9 71-9 28-8
68-1 31-1 59-4 65-1 74-7 29-4
64-1 34-2 59-9 65-7 74-4 31-8

57-9 34-4 59-3 64-5 75-3 31-3
55-7 35-6 61-2 64-8 78-7 30-4
57*4 37-1 62-4 65-7 730 31 4
65-6 39-3 64-1 69-6 69-7 33-7

67-6 40-2 64-8 61-7 77-8 34-5
69-8 41-8 65-1 62-7 79-1 34-3
71-0 41-9 65-1 62-0 77-1 36-2
72-4 430 64 8 65-0 72-9 37-0

76-2 47-8 63-3 67-6 80-5 38-3
77-4 46-6 65-3 67-4 78-9 37-8
76-6 49-1 660 69-2 74-8 37-9
80-4 50-2 68-0 68-5 75-9 39-9

77-3 47-2 64-0 66-3 78-2 40-7
76-3 43-0 67-2 66-9 77-2 40-9
74-5 38-8 66-1 65-8 76-7 41-6
71-9 39-5 66-0 62-7 75-7 42-2

74-3 39-3 66-2 64-1 72-5 40-9
73-9 45-1 63-3 63-9 76-0 43-8
75-2 49-6 62-5 63-2 75-8 45-7
75-6 50-4 61-0 66-2 74-9 45-8

75-0 53-6 60-9 66-4 74-9 46-0
73-3 50-1 59-5 65-6 75-9 47-0
72-4 50-5 60-2 64-6 73-8 47-5
74-7 51-8 62-5 66-5 71-4 48-4

729 53-2 61-7 66-8 7M 490
76-6 58-3 64-5 68-0 68-7 49-2
80-9 59-9 65-7 70-6 68'4 50-7
86-4 70-2 68-0 71-9 68-6 52-2

9M 74-0 71-5 73-9 68-1 53-8
92-0 740 72-9 76-4 68-0 54-3
90-1 71-6 72-9 76-9 70 9 57-9
88-5 66-7 74-4 77-3 69-8 58-4

86-2 63 78-1 75-2 64-7 56-5
87-3 65-7 78-3 75-6 68 3 ^9-5
86-0 65-4 78-3 75-9 69-5 60-8
84-2 63-7 78-7 75-1 70*2 63-1

1962
1963
)96J
1965

1966
1967
1968
1969

1970
1971
1972
SeaswaU)
1962 I s t q o a r i ^  2nd quarter 

3rd quarter 
4ih quaver

196) 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

19W 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

{̂ t quaner

™ quarter 
quarter

2nd
3rd
4lh

quarter
quancr
quarter
quarter

3 8

=: 1H^>
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TABLE 2 (continued)

Historical series of the index of industrial production
id industries within the Standard Industrial Classification 1968

1970 -100

MLH

1962
1963
1964
1965

1966
1967
1968
1969

1970
1971
1972

Seasonally adjusted
1962 1st quarter 

2nd quarter 
3rd quarter 
4ih quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1964 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4lh quarter

1968 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1972 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

Coal
nining

Other
mining

and
4

Food Drink and 
tobacco

Ferrous
metals

Non* I
ferrous
metals

Motor
vehicles

Bricks,
cement,

etc.

Pottery
and
glass

Gas Electricity

quarrying
l o i  1 102-109 1 211-229 1 231-240 1 311-313 1 321-323 I 381 1"Tf3l,464,

469 462. 463 601 602

1520 590 88-9 70-9 83-0 83-9 68-5 78-1 794 706 65 9
151-2 61-1 900 75-2 87-1 87-5 79-8 79-7 83 5 69-1 706
147-3 72-5 90-0 80-5 99-2 98-4 89-1 95 2 90-7 70-0 74 9
140-3 74-1 92-0 82-9 104-3 1009 89-7 97-2 906 74-0 80 6

129-8 76-7 94-5 86-0 97-9 96-7 88-5 95-1 923 77-7 83-6
126-8 81-6 95-6 88-5 91-4 94 0 83-8 1008 92 0 81-1 86-5
117-1 88-0 98-9 92-7 96-8 99-7 93-5 1039 99 7 89 2 91 9
107-7 93-4 1010 96-8 1012 99-7 99-1 102-7 105-2 93-2 96-8

1000 100-0 100-0 100-0 1000 100-0 1000 100-0 1000 1000 1000
98-4 1050 101-4 101-7 87-6 990 1 100-5 107-5 109 8 1121 101 8
76*4 115-6 105-4 106-3 87-0 94-2 102-2 115-9 114 9 135-2 105 1

149-9 58-5 882 70-7 83-1 ! 81-9 1 66-8 77-5 780 680 M l
152-4 59-1 89-2 71-1 83-4 1 1 66-6 78-1 82-0 71-7 65-3
154-4 58-8 89-2 70-0 83-9 85-6 1 702 78-2 79-9 72-3 (>6 3
1512 59-7 88-8 71-7 81-4 84-5 70-4 78-8 77-9 70-4 M l

152-2 440 89-0 700 81-1 84-5 74-0 67-7 79 6 70-1 72 4
153 1 65 6 89-5 76-3 83-7 1 77-0 80-2 80-7 68 5 68-7
150-9 656 91-2 76-3 89-8 89-2 82-7 83-3 j 840 696 70 5
1487 69-3 90-3 78-2 93-7 1 91-4 «5-5 87-6 89-7 68-2 70 9

153-8 71-5 89-2 79-0 96-2 96-7 89-2 91-8 K8-9 69 3 73-3
144-5 71-2 89-5 77-8 99-0 1 97-8 87-6 94-3 1 88-1 698 74 0
145-7 71-8 90-1 82-3 98-5 1 97-8 1 87-2 95-4 92-5 697 74-9
145-2 1 75-6 91-1 83-2 103-1 101-2 ' 92-6 99-2 1 935 71 0 77-5

144-7 1 74-5 91-3 81-2 1 106-3 101-7 89-0 1 99-1 910 71-6 79 2
139-8 1 74-9 91-4 82-6 1 104 4 1024 902 98-2 89-2 71-1 78-9
137-7 73-9 92-4 83-3 104-0 99-3 87-4 96-5 89-5 76-2 82 0
139-0 1 73-2 93-0 84-4 102-7 100-1 921 94-9 92-6 77-0 1 82-3

130-7 75-6 94-3 86-5 lOI-l 101-2 91-9 95-8 92-8 74-5 1 80 8
134-2 76-0 95-5 86-4 1 99-8 97-7 91-7 94-7 91-8 76-3 1 84-1
123-6 78-3 94-4 84-8 98-4 93-3 91-7 95-0 1 94-9 78-6 1 H4-7
130-6 76-8 93-8 86-3 92-3 94-8 786 95-0 89-6 81-4 85 0

129-0 81-1 95-0 89-7 928 91-3 83-1 97-6 91-5 77-7 82-9
126-0 81-6 95-6 87-4 91-6 92-0 84-1 100-3 93-1 81 5 87-7
120 7 81-2 96-5 88 7 89-9 96-8 82 4 102-2 92-2 79-5 864
131-3 82-4 95-5 88-1 91-2 96-0 85-7 1032 91 4 8S-8 88-K

120-7 91-2 98-5 94-9 91-5 94-3 88-5 108-1 95-7 85-2 87-5
117-7 87-1 98-6 91-8 96-7 96-3 90-5 102-4 lOH 88-4 92-3
115-8 85-4 99-5 91-3 1000 103-3 98-0 lOI-O 99-6 93-1 94 1
114 0 88-2 99-0 92-9 99-1 104-8 97-1 103-9 102-4 900 93-6

112-3 90-0 TOO-5 96-2 99-9 103-7 94-4 103-8 106-6 93 4 95-6
ilO-1 92-3 1017 95-9 103-8 1032 100 1 102-9 1086 94 4 97 5
108-0 96-7 100-2 97-5 98-3 98-8 1052 103-3 103-7 90 5 96 2
100-3 94-5 101-7 97-6 102-7 93-3 96-4 100-9 101-9 94-3 97-8

104-1 96-5 100-2 97-5 101 1 95-9 101-5 97-4 104-6 99-7 99-9
103-4 99-5 98-7 101-0 101-3 99-4 99-3 100 1 87-2 980 99 5
100-6 100-6 99-7 100-2 101-3 99-8 93-5 1009 103 8 lOI-O 100-6
91-8 103-5 101-5 101-3 96-4 104-7 105-6 101-5 104-6 101 5 1000

101 4 106-5 101-3 lOI-R 92-8 101-4 94-2 107-5 108-5 100-5 98-5
103 1 1017 101-8 1014 89-5 100-2 104 3 105-5 l l l - l 105-2 101 9
100-7 104-0 lOl-l 101-5 85-8 100-5 103-5 107-2 110-2 119-5 102 3
88-2 107-6 101-5 102-0 82-3 93-8 100 1 110-0 109-3 123-2 104 3

29-9 IIO-l 96-5 108-4 79-0 88-7 92-8 1085 IQ35 120-7 97-7
91-0 115-6 1019 106-5 87-9 90-3 99-8 116-2 117-6 125-3 1090
90 5 114-2 102-4 105-6 884 94-5 104 6 114-7 112-7 145 1 108 1
944 122-5 105-9 104-5 92 9 103-4 1116 124-1 1 125-7 149 6 105-9
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Index of industrial production
All industries 

1970-100

TABLE 3 Seasonally adjusted

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

Y e a r .......................... 79-7 86-5 89-1 90-6 91-7 97-2 99-9 lOO-O 100-5 102-2

January 72-3 85-0 89-6 9 H 90-3 95-6 98-9 98-9 101 2 99-9
February 75-2 85-8 89-5 90-5 90-6 96-7 99-4 99-8 100-2 93-1
March 78-3 85-9 88-0 911 90-5 97-2 99-2 100-2 99-1 101-0

April 78-0 85-1 88-3 91-3 92-0 96-4 1001 99-9 100-6 101-7
May 79-4 85-0 89-7 91-4 90-8 97-6 100-1 98-9 101-9 103-1
J u n e .......................... 79*6 86-6 88-0 90-2 91-5 97-5 101-2 99-7 100-3 103-5

J u l y .......................... 81-1 85-6 88-2 91-7 91-4 96-9 100-5 100 1 100-4 101-8
A ugust.. 80-6 86-0 88-6 91-2 90-9 98-0 99-7 100-4 101 0 101-4
September 82-2 86-9 89-3 90-6 92-1 97-5 99-6 100-2 100 5 103-9

October 82-6 880 90-1 90-1 92-4 97-7 98-7 101-2 100-6 105-1
November 83-6 88-3 89-8 88-7 92-9 98-2 100-4 99-7 100-2 105-7
December 83-2 89-1 90-4 89-1 94-8 98-4 100-7 100-2 100-3 106-1

Index of industrial production
Manufacturing industries 

1970^100

TABLE 4 Seasonally adjusted

1963 1964 1965 1966 1967 1968 1969 1970 1 1971 1972

Y e a r .......................... 77-9 85-1 87-6 89-2 89-8 95-8 99-6 100-0 1 99-7 101-6

January 72-5 83-5 88-0 89-9 88-4 93-4 98-4 98-9 101-3 100-5
February 73-9 84-4 87-6 89-7 88-8 95-0 98-6 100-1 100-3 93-7
March 75-5 84-3 85-7 90-3 88-5 960 98-4 100-3 98-3 101-0

April 75-7 83-5 86-9 89-9 90-1 950 99-9 99-2 100-0 100-6
M a y .......................... ■ 76-9 83-9 88-8 90-4 88-8 96-0 99-7 98-6 101-8 101-2

a

June 77-7 84-9 86-5 88-4 89-7 96-3 lOI-I 99-9 99-2 102-0

J u l y .......................... 79-4 84-2 86-6 90-9 89-9 95-5 100-3 100-0 99-2 100-6
A ugust.. . . . 78-5 84-7 87-2 89-9 89-1 970 99-5 100-4 99-8 101-0
September 80-3 85-9 87-7 89-6 90-2 96-4 99-1 100-0 99-2 10.1-2

October 80-7 86-7 88-7 88-2 90-1 96-4 99-1 101-4 98-8 104-6
November 82-0 87-3 88-0 86-4 90-9 96-9 100-2 100-8 98-7 105-5
December 81-3 87-9 89-1 87-0 93-3 97-3 100-2 103-4 99-5 105-8

5

i? a

19

1945 \9̂

I94t l«5 1950

TABLE 6

b l I94t| 1949 1950

1941

7-6
5-: 2-9
1-7 -1-1
3 0 1-5
35 2-S
4-0 3-3
3-4 2-7
3-’ :-6
2-8 2-2
1-1 2-6
3 ! 3-1
3-2 2-8
3-0 2-6
3-0 2-7
3-4 3-1
34 3-t
33 3-0
3-2 2-9
33 3 1
34 3-2
3-2 303-J 293-0 2-8

1949 1950

^ V
40
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Index of industrial production: Annual rates of growth
AH industries

table 5 Percentages

Index of industrial production: Annual rates of growth
Manufacturing industries

TABLE 6 Percentages

¥
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Market sector analysis of production
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The iadex of industrial production has in the past been 
analysed in terms of groups of industries of broadly 
similar technical nature—for example, engineering indust
ries, and chemical and allied industries. The following 
article presents an alternative analysis in terms of the 
end-use of the output of industry, for example, consumer 
goods and investment goods. It describes the methods of 
classification and comments on recent movements of the 
alternative series which will in future be published alongside 
the usual form of analysis in the Monthly Digest of 
Statistics.

Introduction
This article introduces an alternative form of dis
aggregation of the index of industrial production. The 
analysis is designed to show movements of the output of 
sectors of industry which meet broadly similar categories 
of demand. The opportunity to introduce these additional 
series was provided by the recent rebasing of the index 
of production on the relative prices of 1970. (A descrip
tion of the rebasing exercise will be published in a 
subsequent issue of Economic Trends.) The index numbers 
for market sectors introduced here will be published 
regularly in the Monthly Digest o f Statistics, starting 
with the December issue.

The usual analysis of the index of production groups 
industries together according to the Standard Industrial 
Classification. This is a method of grouping which is 
influenced by the similarity of the technical processes 
used within each industry. Clearly for many purposes, 
especially those associated with the use of resources by 
industry, this is a suitable and desirable form of analysis. 
However, goods which are produced using fairly similar 
methods may differ markedly in their end-use; they may 
be bought by the private consumer or they may be 
investment goods purchased by industry or be inter
mediate goods that are further processed. For an 
analysis of the direction from which demand on industry 
originates there are advantages in forming aggregates 
which relate,’so far as possible, to the type of end-use, 
or market sector, of the products of industry. It is such 
a market sector analysis of industrial output which is 
introduced in this article. The index numbers of output 
for various market sectors shown in Tables 1 and 2 
{Appendix I) are a reaggregation of the basic components 
of the index of industrial production into groups with 
broadly homogeneous end-uses. It should be noted that 
the broad market sectors do not correspond with the 
categories of expenditure used in the national accounts 
framework. For example, not all of the output of an 
industry which primarily produces goods bought by the 
private consumer will form part of consumers’ expendi
ture in the United Kingdom since part of the output is 
likely to be exported. Similarly not all the output of 
investment goods will contribute to capital formation 
in this country.

The market sector classification
A classification by end-use, or market sectors, must be 
essentially a classification of products rather than of 
industries. While this raises some difficulties which are 
discussed further below, it simplifies the presentation to 
describe the classification process in terms of products.

This type of analysis presents two major problems. 
First, even the finest categories of information from which 
the index is compiled by the Central Statistical Office, 
in general at Minimum List Heading (MLH) of the 
Standard Industrial Classification, frequently span a 
range of products which fall into different market 
categories. Examples of this are general rubber goods 
(MLH 491/2) and general printing (MLH 489). In order 
to reduce the extent of such difficulties, component 
indices were calculated for a few more sub-industries in 
the 1970-based index than in the 1963-based index(')- 
However, even with this further disaggregation some 
fairly arbitrary decisions as to allocation had to be made. 
The problem could in theory be reduced by the use of 
much finer components relating to closely defined 
products; however, it would be impracticable to do this 
within the established framework of the index of pro
duction calculations. Secondly, even when products are 
precisely defined they can have alternative end-uses which 
would fall into different market categories even where 
the categories themselves are quite broad. A prime 
example is motor cars which might form part of fixed 
investment or part of consumer spending. An end-use 
analysis of manufacturers' sales of such products is 
seldom available and in practice they have to be allocated 
to what is considered the major end-use.

The ‘market analysis’ set out in Tables I and 2 
allocates the components of the index of industrial 
production, excluding construction, to one of the three 
major groupings—Consumer goods. Investment goods 
and a residual labelled Intermediate goods, which 
includes materials (such as timber, cement) as well as 
intermediate products subject to further processing 
(for example, textile yarn and cloth). Consumer goods 
are divided into durable and non-durable, and these 
two categories are further sub-divided into Cars and 
Other, and Food, drink and tobacco. Clothing and foot
wear, and Other. Investment goods are sub-divided into 
the three categories Transport, Electrical and Other, 
while intermediate goods comprise Fuels and Materials. 
Appendix III lists the components of the index of produc
tion allocated to each of these groups and sub-groups.

The allocations adopted are similar to those used in 
the analagous market groupings analysis of the United 
States index of industrial production. They take account 
of allocations suggested by the Statistical Office of the

1‘) As a consequence the series shown in Tables 1 and 2 are only 
available for the period, 1968 to date, for which the index was 
recalculated in detail during the rebasing exercise.
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European Communities and reference has also been 
made to the draft Classification by Broad Economic 
Categories for External Trade Statistics prepared by the 
United Nations.

One treatment in the classification which deserves 
separate mention is that of components and parts. 
Following the practice in the classifications mentioned in 
the previous paragraph, these are generally allocated to 
the same category as the final products to which they 
seem to be mainly related. Those MLH's in the engineer
ing orders (VU to IX) which relate to components 
rather than to final products have been allocated to the 
sector including those final products; thus bearings and 
precision chains (MLH 349) have been allocated to the 
sub-division Other investment goods, and insulated 
wires and cables (MLH 362) and radio and electronic 
components (MLH 364) to investment in Electrical goods. 
In each of these cases these products will, in fact, in 
varying degrees be incorporated in both investment and 
consumer goods. On the other hand, many of the items 
in Order XII (metal goods not elsewhere specified) 
seem so general that allocation cither to consumer or 
investment goods seems inappropriate. Examples arc 
nuts and bolts (MLH 393), wire (MLH 394) and many 
of the sub-divisions o f the residual heading of this 
Order (MLH 399). These have therefore been allocated 
to Intermediate goods -  Materials.

The one common principle adopted in the treatment 
of pans and in the two basic problems mentioned 
earlier is that each component of the index has been 
allocated to a single market sector. An alternative 
approach would have been to divide the weight of 
mixed or difficult to classify components between two or 
more sectors. This would have involved many arbitrary 
decisions, often with little evidence to support them. On 
balance it seemed preferable to adopt the more clear cut 
treatment described in this article.

Finally, the description of the classification given 
above has been in terms of commodities. In fact, the 
individual component indicators of the index of pro
duction which have been regrouped into market sectors 
may be cither industry or commodity-based. An indicator 
is described as ‘industry-based* if it gives a measure of 
the total output of establishments which are classified to 
a particular industry. In the alternative commodity-based

form the indicator measures the total output of the 
commodities which are typically produced by the 
industry, whether or not they arc made by establishments 
actually classified to the industry.

The component indicators in the index o f production 
arc o f both types. It is unlikely that the use of alternative 
indicators will substantially affect the interpretation of 
the market sector analysis, but it does give rise to some 
slight ambiguity in definition (as of course it also does 
in the more usual Standard Industrial Classification 
based analysis of the index of production).

Recent movements o f  ihe market sector indices
The attached tables and charts show, that, since the 
latter part of 1970, the growth in the index of production 
industries, excluding construction, has arisen largely 
from the industries whose production comprises mainly 
goods for consumption. There was a rapid increase in 
the output of these industries during 1971 and 1972, 
although it now shows signs of moderating.

In contrast those industries whose principal outputs 
comprise investment goods, experienced a decline in 
output from about the end of 1970 to the middle of 1972. 
Since that time, however, there has been very strong 
growth in this component, which was the main contribu
tor to growth in total industrial output in late 1972 and 
during the first half of 1973.

Expansion in the consumer goods industries stems, 
throughout the whole period from 1968 to 1972, mainly 
from the production of consumer durables, especially in 
durables other than cars. Production of private cars, 
although more erratic, has been sometimes a source of 
above average growth during the period, but has been 
severely affected recently by industrial disputes. Within 
the investment goods industries there has been no one 
sector which has had a dominating influence on the path 
of the investment industries* total output. The transport 
component has been very erratic over the five-year 
period of the analysis and is at present suggesting a 
slight contraction in the output of these industries, 
partly due to the effect of industrial disputes on the 
production of commercial vehicles. The present strong 
recovery in growth of investment goods output originates 
from the two other components. Electrical and Other.

Central Statistical Office
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APPENDIX I

Index of industrial production
Market sector analysis 

Average 1970=100
TABLE 1

IVeishtsi*)

1968 .. 4 •
1969 .

1970 ..

1971 ..

1972 ..

Unadjusted
1968 1st qir. 

2nd qtr. 
3rd qlr. 
4th qtr.

All
industries

other
than

construc
tion

Consumer goods

Total

850 249

96-1 95-7

99-5 98-5

1000 1000

100-1 102-9

I0I-7 109-9

Cars,
etc.

16

106-8

100-9

1000

108-3

97-9 
96 2 
89-9 

100-6

96-1
94-9
91-6

100-5

1969 1st qtr. 
2nd qtr. 
3rd qtr. 
4th qir.

102-0
100-3
92-5

103-2

97- 0
98- 6 
95-3

103-2

1970 1st qtr. 
2nd qtr, 
3rd qtr. 
4th qtr.

101-5 
1010 
93-2 

104-!

97-1
100-9
95-9

106-0

1971 1st qtr. 
2nd qtr. 
3rd qlr. 
4th qtr.

103-3
100-8
93-1

103-3

100-6
102-3
99-8

109-0

1972 1st qtr. 
2nd qtr. 
3rd qtr. 
4th qtr.

98-6
102-9
95-3

109-9

104-9
109-3
106-4
118-8

1973 1 st qtr. 
2nd qlr.

113-0
110-6

115-2
115-9

118-5

109- 1 
116-0
91-2

110-  8

106-7
116-4
84-3
96-3

107-0
112-2
70-1

110-7

109-1
119-5
90-6

113-9

117-1
127-7
97-0

132-3

durables

45

Clothing Food,
and drink

footwear, and
etc. tobacco

O

36 75

92-2 99-1

96-9 100-3

100-0 100-0

106-7 104-0

120-5 106-2

96-0
87-8
84-6

100-5

tOO-T
94-9
96-9

103-9

96-5
94-8
89-3

107-2

102-3
992
97-2

102-4

97-5
97-4
93-2

112-1

99-6
98-1
97-1

105-1

103-1
101-0
100-6
122-1

103-9
100-9
103-1
107-9

121-2
113-7

112-4
116-9
112-9
139-7

104- 5 
102-0
105- 6 
112-8

138-2
136-3

112-4
108-5

97-0

99-5

1000

101-7

106-0

92-9
96- 4
97- 6 

101-0

94-1
99- 3

100- 3 
104-3

92-7
100-9
100-9
105-5

97-0
102-1
102-4
105-1

100-6
106-7
106-9
109-7

102-5
108-1

Olher

77

92-7

97-2

100-0

100-3

107-3

95- 6
96- 3 
95-4

101-7

98-0
101- 9 
97-7

102- 5

99-2
100-4
97-1

104-5

102-2
107-0
104-5
115-5

114- 2
115- 5

Investment goods

Total

239

94-2

99-6

100-0

98-7

94-7

94-7
94-8
88-6
98-9

99- 6
100-  2 
93-6 

104-9

lOl-O
100-8
93-4

104-9

Electrical

57

93-3

97-3

100-0

99-7

100-4

92-7
94-7
87-8
98-2

99-4
96-4
92-2

101-2

102-6
101-1
91-4
99-7

95-5
95-6
86-8

100-8

107- 1
108- 7

103-9
98-3
94-9

103-0

104-3
98-4
92-8

103-4

102-8
97-2
91-2

110-2

123-6
123-9

Transport

73

99-1

105-2

100-0

96-8

94-6

102- 4 
100-0
90-8

103- 0

106-2
107-4
98-2

109-1

102-0
103-5
88-7

105-6

101-5
101-9
88-0
95-8

91-9
97-7
87-0

101-8

103-0
98-6

Other

J09

91-4

97-0

100-0

99-4

91-7

95-3
97-4
91-3

104-0

98-8
100-3
95-7

105-3

102-5
101-9
92-8

100-3

94- 1 
93-4 
84-3
95- 2

101-1
1075

Intermediate goods

Total Fuels

362 99

97-6 97-6

100-1 98-7

lOO-O 100-0

99-1 103-0

100-7 102 0

101-3
98-0
89-6

101-7

109-5
95-5
81-4

104-1

106-9
101- 5 
89-9

102-  1

115-6
96-3
79-8

103-3

100-0

97-6

100-1

98-1
98-9
92-6

100-8

105-0
101- 3 
91-3

102- 4

116-2
98-2
81-8

103-8

116 8 
1006 
84-7 

110-2

103-7
103-4
93-7

101-6

100-8
102-4
94-9

101-9

101-4
99-3
91-4
98-4

96-3
103-2
93-3

109-8

97-2
104-6
88-3

118-1

115-3
108-2

127-2
109-1

96-0
102-7
95-2

106-7

110-8
107-8

(0  This does not include grain milling, animal and poultry foods or vegetable and animal oils and fats industries which are
goods -  Materials. . .

(*) The total of weights for all index of production induslnes is 1,000.

classified to Intermediate

44

m
Materials 11968

263 J|9T0.

97-6 if 1971--

100-6 11972.

All

than
consioi'̂ ' 

tion

99-5

lOO-l

Seasooaily
adjusted
1968 1st qtr. 

2nd qtr. 
3rd qir. 
4th qlr.

94- 9
95- 9
96- 6
97- 0

19691st qtr, 
2nd qtr. 
3rd qtr. 
4ih qtr.

98- 6 
100-2
99- 5 
99-6

1970 1st qtr. 
2nd qtr. 
3rd qtr. 
4ih qtr.

99-9
99- 4

100-  2 
100-6

19711st qtr. 
Indqlr. 
3rd qtr 
4th qir.

100-1
1007
lOO-l
99-5

15721st qir. 
2nd qir. 
3rd qif. 
4lh qir.

96-5
101- 9
102- 5 
105-9

1573 Isl qtr. 
2nd qir.

109- 7
110- 5

1') TJiis does not inciiMaterials. 
tlTlic total of

tc -.1
k t



m

9M

970

95-3
97-4
91-3

IWO

98-8
!00-3
95-7

1053

102-5
101-9
92-8

100-3

lOM
1075

• f

A B L E  2

lute8Dods

All
indusini

other
than

IconstruC' 
tion

97-6

100-1

Weightsi*) 850

96-1

99 24J

97-6

98-7

•W-0 100̂ ) 10(H)

99-4 99-1

91-7 m i
1030

I0&I

101-3
980
89-6

101-7

106-9 
iOi-5 
89-9 

102’i

109-5
95-5
81-4

104-1

1156
96-3
798

103-3

103-7
1034
937

101-6

1050
101-3
91-3

1024

1162
982
81-8

1038

1008
1024
949

1019

105-6
996
89-6

101-7

963
1032
93-3
10̂ 8

115-3
108-2

1168
1006
847

1102

97-2
1016
883

118-1

127-2
109-1

1108
10T8

hich arc

995

1000

100 I

IOI-7

iiy
|w8hBtal
11968 1st qlr. 
■ 2nd qlr. 

3rd qlr. 
4ih qir.

949
959
966
97-0

11969 Isl qlr. 
2nd qir 
3rd qtr. 
4th qtr.

986 
1002 
99-5 
99 6

1970 1st qtr. 
2nd qtr 
3rd qlr. 
4ih qtr.

999
994

1002
1 0 0 6

1971 1st qtr. 
2nd qtr. 
3rd qtr 
4lh qtr.

100 1 
100-7 
100 1 
995

1972 1st qir. 
2nd qir 
3rd qtr. 
4ih qtr.

96 5 
101 9 
102-5 
1059

1973 1st qlr. 
2nd qlr.

1097 
110 5

Vi

IfKlex of industrial production
Market sector analysis 

Average 1970- 100

Consumer goods

T o ta l Other
durables

Cothing
and

footwear.
etc.

249 16 45 36

9 5 -7 1068 92-2 99-1

98-5 1009 96-9 100-3

1000 1000 lOO-O 1000

1029 108-3 106-7 1040

109-9 118-5 120 5 1062

96-0 
95 1
95 0
96 8

1029
1074
107-9
1090

94-7
89- 7
90- 6 
93-5

97 9 
98-2 
994 

100-9

970
98-9
989
993

100 6 
1078 
1004 
94 8

95 3 
970
96 I 
99 2

996 
102 5 
99-7 
99-5

990
996
99-5

1020

104-2 
1020 
84 5 

109 5

97- 8
98- 6 

1004 
103-4

98-8
998
994

1020

1007 
1026 
103 5 
104-7

102-6
1 0 3 7
108-5
112-1

lOI-l
104 7
105 5 
104 7

1062 
1086 
110-5 
114 1

112 3 
116 6 
1150 
130 2

113-2 
118-8 
121 9 
128-0

1026 
105 0 
107 8 
1094

1157
1163

114 4 
104 7

137-7
1399

109 I 
1129

Investment goods Intermediate g()ods

Food,
drink

and Other Total Electrical Transport Other Total Fuels Materials
tobacco

( ')

75 77 239 57 73 m 362 99 263

970 92-7 94 2 93 3 99 1 91 4 97-6 97 6 97 6

99-5 972 99-6 97 3 |05 2 970 100 1 98-7 1006

1000 1000 1000 100 0 1000 1000 1000 1000 1000

101-7 100-3 98-7 997 968 994 99 1 1030 97 6

lOfi-0 107-3 94-7 100-4 94 6 91 7 100-7 1020 100 1

97-0 935 92-1 89-9 98 1 89 3 95 9 95 9 959
96-7 92 8 94-2 94 6 98 2 91 5 97 6 97-7 97 5
97-2 90-7 95 3 93-7 1007 927 98 4 984 984
97-1 940 95 1 95-3 996 92 2 98 3 98 3 98-4

98-4 94-8 968 95 8 101-7 940 101 1 1000 101 4
996 95-8 996 965 104 8 97 5 lOI S 996 1022
99 8 990 lOI-l 98-5 109 1 970 98 9 97 5 99 4

1003 99-4 lOI-I 98-3 105-3 99 4 98-9 979 99 3

98 4 99-3 1000 1009 IU0 3 993 100-5 IOt-8 101 1
99-8 99-3 98-3 978 98 4 98-6 999 1000 999

100 3 101 3 100-7 101 4 99 I I0I-5 100 4 99-9 100 5
101-5 100-2 iOl 0 998 1024 1007 99 3 98-4 996

101 3 98 6 99 7 100 I 968 101 3 999 lOM 99 5
1022 99-7 100 5 99-2 99 3 101-9 99 5 103 3 98 2
IOt-9 1006 988 994 98 4 98-8 98 6 104-1 96 5
101 3 1023 95 9 1000 92-8 95-8 98 2 103 6 96 3

105 9 102-8 93 9 100 I 890 93-8 91 6 82-2 95 1
106 1 1050 94 1 97-1 940 92-4 1024 106 4 100 7
1064 108 3 939 97-8 968 89-7 102-7 108-7 100 3
105-8 113 1 97 0 106 7 98-7 907 1060 110-6 104 2

107-9 1137 1042 118 9 994 99 8 109 3 109-7 I0*M
108 1 114 5 1080 1246 96 3 1072 108 1 112 0 1066

(*) This docs not include grain milling, animal and j)ouItry foods or vegetable and animal oils and fats industries which are classified to Intermediate goods -  
Materials.

(*) The total of weights for all index of production industries is 1,000.
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APPENDIX II

Index of industrial production
Market sector analysis

Average 1970 >100
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Index of industrial production
Consumer goods
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Index of industrial production
Investment goods

Average 1970 = 100
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APPENDIX II!

Minimum
ListSundafd

Indu^ifK il
O<i>sifH:*il90n

1968

Consumer goods

Durable: Cars, etc.
381 (pari) Passenger cars
382 Motor c>cle, tricycle

mamifaciurlng
and pedal cycle

368

Durable: Other
Watches and clocks 
Surgical instruments and appliances 
Broadcast receiving and sound reproducing 
equipment
Electric appliances primarily for domestic 
use
Other electrical goods 
JcwelK''-y and precious metals 
Carpels
Other textile industries -  other 
Pottery
Furniture and upholstery 

473 (part) Bedding
492 Linoleum, plastics floor-covering, leather-

cloth, etc.
499 Musical instruments and all other manu

facturing industries n.c.s.

417 
422 1 
422 2

432
433
441-445
446
449
450

Non’durable: Clothing and footwear, ete.
Hosiery and other knitted goods 
Household textiles and handkerchiefs 
Canvas goods and sacks and other made-up 
textiles
Leather goods 
Fur
Made-up clothing 
Hals, caps and millinery 
Dress industries n.c.s.
Footwear

Non~durable: Food, drink and tobaeeo
Bread and flour confectionery 
Biscuits
Bacon curing, meal and fish products
Milk and milk products
Sugar
Cocoa, chocolate and sugar confectionery 
Fruit and vegetable products 
Food industries n.c.s.
Brewing and malting 
Soft drinks 
Other drink industries 
Tobacco

Non-durable: Other
Pharmaceutical chemicals and preparations 
Toilet preparations 
Soap and detergents 
Polishes

Mimmum
Lf\t

InJu^iri.il

1968

Consumer goods (cont.)

279 6 
279/7 
473 (part)
484
485
486 
489

493
494

495
496

Surgical bandages, etc.
Photographic chemical materials 
Soft furnishings
Manufacturers of paper and board n.c.s. 
Printing, publishirg of newspapers 
Printing, publishing of periodicals 
Other printing, publishing, bookbinding, 
engraving, etc.
Brushes and brooms
Toys, games, children's carriages and vporis 
equipment
Miscellaneous stationers' goods 
Plastics products n.c.s.

Investment goods

351

354

Electrical
Photographic and document copying equip
ment
Scientific and industrial instruments and 
systems
Electrical machinery
Insulated wires and cables
Telegraph and telephone apparatus and
equipment
Radio and electronic components 
Electronic computers
Radio, radar, and electronic capital goods

Transport
342(part) Military vehicles
370 Shipbuilding and marine engineering
380 Wheeled tractor manufacturing
381 (part) Commercial vehicles
381 (part) Components and accessories for motor

vehicles
383 Aerospace equipment manufacturing and

repairing
384 Locomotives and railway track equipment

349 
390 
399/1

399,6-399/7

Other
Agricultural machinery (except tractors)
Metal-working machine tools
Pumps, valves and compressors
Industrial engines
Textile machinery and accessories
Construction and earth-moving equipment *
Mechanical handling equipment
Office machinery
Other machinery
Industrial (including process) plant and 
steelwork
Other mechanical engineering n.c.s. 
Engineers' small tools and gauges 
Metal furniture 
Metal hollow-ware

• 'I
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Minimum 
List Heading, 

Standard 
Industrial 

Classification 
1968
101
104
261
262
263
271 (part)

601 (part)
601 (part)
602 (part)

Intermediate goods

Fuels

102
103
109
211
219221
271 (part) 
274
276

277
278 
279/3 
279/4 
279/5 
311 
313
321
322
323
342 (part) 
391

Coal mining
Petroleum and natural gas
Coke ovens and manufactured fuel
Mineral oil refining
Lubricating oils and greases
Production and processing of fissionable
and fertile materials
Coke produced at gas works
Gas (excluding construction work)
Electricity (excluding construction work)

Materials
Stone and slate quarrying and mining 
Chalk, clay, sand and gravel extraction 
Other mining and quarrying 
Grain milling 
Animal and poultry foods 
Vegetable and animal oils and fats 
General chemicals (excluding nuclear fuels) 
Paint
Synthetic resins and plastics materials and 
synthetic rubber 
Dyestuffs and pigments 
Fertilisers
Explosives and fireworks 
Formulated pesticides, etc.
Printing ink
Iron and steel (general)
Iron castings, etc.
Aluminium and aluminium alloys 
Copper, brass and other copper alloys 
Other base metals
Ordnance and small arms, excluding vehicles 
Hand tools and implements

Minimum 
List Heading, 

Standard 
Industrial 

Classification 
1968
392

393
394
395 
399/5 
399 (part)
411
412

Intermediate goods (cont.)

413

483
491
603 (part)

Cutlery, spoons, forks and plated tableware, 
etc.
Bolts, nuts, screws, rivets, etc.
Wire and wire manufactures 
Cans and metal boxes 
Drop forgings, etc.
Miscellaneous metal goods n.e.s.
Production of man-made fibres 
Spinning and doubling on the cotton and 
flax systems
Weaving of cotton, linen and man-made 
fibres
Woollen and worsted 
Jute
Rope, twine and net 
Lace
Narrow fabrics (not more than 30 cm. wide)
Textile finishing
Asbestos
Leather (tanning and dressing) and fell- 
mongery
Bricks, fireclay and refractory goods
Glass
Cement
Abrasives and building materials, etc. n.e.s. 
Sawmilling, etc.
Shop and office fitting 
Wooden containers and baskets 
Miscellaneous wood and cork manufactures 
Paper and board
Packaging products of paper, board and 
associated materials 
Manufactured stationery 
Rubber
Water supply (excluding construction work)
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The clarification of economic structure in the
United Kingdom in 1968

M. J. G reen, Statistician, and R. T. Baillee, Senior Assistant Statistician,
Central Statistical Office

I. Introduction
lnput>output tables for the United Kingdom have 
recently been published for the year 1968(‘). The tables 
in the 1968 study distinguish 90 industries in domestic 
production and present a detailed picture of their 
purchases and sales of commodities. The 90 industries 
distinguished and their ordering are based upon the 
Standard Industrial Classification, 1968(^). For many 
purposes both the detail and the ordering of the industries 
are of great value, but it can be useful to aggregate the 
1968 tables into broad industry and commodity groups, 
to re-order these aggregates, and by doing so ensure 
that important aspects of industrial structure are 
clarified, in this way it is possible to show for example, 
that the interdependence of the economy, one important 
aspect of industrial structure, is not as great as an 
initial inspection of the 1968 input-output tables might 
imply. It is the purpose of this article to show the steps 
needed to clarify industrial structure in order to reach 
this kind of result and, once this is done, to show what 
this implies for the use of the tables in analysing price and 
quantity movements.

The 1968 input-output tables are the largest so far 
produced for the U n it^  Kingdom. The framework upon 
which they are based is set out in the United Nations 
publication A System o f National Accounts^) and is the 
same as that used to construct the 1963 input-output 
tables(^). This framework makes a clear distinction 
between industries and commodities and enables the 
census of production data, upon which the United 
Kingdom tables are largely based, to be readily analysed.

At this point it is important to clarify the differences 
between industries and commodities. The starting point 
for defining both is the Standard Industrial Classification 
(SICK*)- The SIC describes in detail a large number of 
groups of goods and services. The goods and services 
within each group have, as a rule, a similar end-use 
and/or are produced by similar production processes. 
Each group of goods and services identified by the SIC 
is given a Minimum List Heading; such a group is 
called a commodity and so this term covers both goods 
and services.

A production establishment (the factory, quarry or 
mine) can produce goods and services belonging to more 
than one group, or Minimum List Heading, distinguished 
by the SIC. However if an establishment's output is 
analysed in detail it is possible to decide which group of 
goods and services it produces (that is, which commodity) 
is most important in terms of value. This commodity is

then called the establishment's principal product. The 
other groups of goods and services produced by an 
establishment are its non-principal products. Each 
establishment is classified to the Minimum List Heading 
of its principal product. The total of all establishments 
so classified is an industry. This indust^ will have the 
same Minimum List Heading as the principal products 
of the establishments that comprise it.

Consequently an industry is a Rouping of establish
ments and a commodity is the principal product of an 
industry.

For the 1968 input-output tables the Minimum List 
Headings of the SIC were a^regated to form 90 industries 
and therefore 90 commodities; and further aggregation 
has taken place to provide the tables presented in this 
article (Appendix IV). Clearly commodities so defined 
must cover a variety of individual products and in many 
cases they will not be homogeneous, but for many 
purposes such a lack of homogeneity is unimportant.

There are three basic tables of the input-output 
system from which all others are derived. The first of 
these, the make matrix, shows the commodities produced 
by industries. This table therefore provides a clear 
picture of principal and non-principal production. The 
second is the absorption matrix showing the commodities 
purchased by industries and by the categories of final 
demand (for example, consumption and capital forma
tion), and the payments by each industry for primary 
inputs (for example, income from employment and gross 
trading profits and taxes less subsidies on inputs) 
Lastly, the imports matrix shows the detailed purchase of 
imports by industries. These three tables arc set down as 
Tables A, B and C in the 1968 input-output study and are 
summarised in this article as Tables !, 2 and 3. Perhaps 
the most interesting of these tables is the absorption 
matrix where the input structure of industries is shown 
in the columns and the pattern of demand for commodi
ties in the rows.

Both the 1963 and 1968 input-output publications 
present a number of tables derived from the three basic 
ones mentioned above. These derived tables can be used 
for studying the interdependence of the economy j»nd 
for answering questions about the primary input content 
of industrial output and final demand.

The methodology used by the Central Sutisti 
Office to prepare the derived tables is also discussed 
the 1968 input-output study. The main features of this 
methodolo^ are elaborated below, and more formally 
in Appendix I. The ra n ^  of industries and
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for which input and output accounts have been published 
for 1968 may be grouped as follows:

(i) agriculture, forestry and fishing-

(ii) mining and quarrying

(iii) manufacturing-

-accounts presen
ted for two indus
tries;
accounts presen
ted for three in
dustries;
accounts presen
ted for seventy- 
hve industries;

(iv) accounts presented for each of the construction, gas, 
electricity and water industries and for six service 
industries.

The major source of data for the 1968 input-output study 
is the 1968 Census of Production, and this enables 
detailed inputs and outputs to be presented for manu
facturing industry. On the other hand little detail is 
presented for the service industries, a direct result of the 
paucity of data*

An examination of the 1968 input-output study will 
show that the three basic input-output tables and those 
derived from them, distinguish flows and coefficients 
based upon the recording of sales and purchases of goods 
and services of the value of £50,000 and above. Con
sequently the three basic tables and their derivatives 
present a formidable array of transactions, many of 
which are quite small. For most of the purposes to which 
input-output tables are put, this data is of considerable 
value but for other purposes this degree of detail may 
obscure many of the important structural features of 
the economy which input-output tables are able to 
reveal. In addition, as noted above, the 90 industries 
and commodities of the 1968 tables are based upon the 
Minimum List Headings of the Standard Industrial 
Classification, 1968, and the order in which they are 
presented follows that laid down by the SIC. This 
ordering is based upon a grouping of industries and 
commodities by similarity of production processes and 
product produced. However it can be fruitful to effect a 
re-ordering of the industries so that, where possible, 
each one is grouped with those industries supplying it 
with important inputs. If this re-ordering is followed by 
the elimination of the small transactions presented in 
the tables then a clearer picture of the interdependence 
of the economy is obtained.

To achieve this result three steps are necessary:
Step 1: Aggregation and re-ordering o f the tables
Firstly the published tables have been aggregated to 16 
industry and commodity groups and the results set down 
as Tables 1, 2 and 3 but with the industries and com
modities arranged in a different order from that implied 
by straightforward aggregation of the 90 x 90 tables. 
The definitions of these industries and commodities in

*It can be argued that the result of presenting data for individual 
industries in this way is to produce sets of tables that lack balance, 
since the service industries form such an important part of the 
United Kingdom economy. The Central Statistical Office is looking 
into the possibility of providing more data for the service industries 
and future input-output tables (perhaps from 1974 onwards) 
should be more satisfactory in this regard.

terms of the 90 industries of the 1968 study and the 
Minimum List Headings of the SIC, 1968 are set out 
below.

16 industry/ 
commodity system

Industry /commodity 
numbm from the 

90 x  90 1968 
input-output study

1 Coal mining
2 Mineral oil 

rehning
3 Gas
4 Electricity
5 Coke ovens
6 Metal 

manufacturing
7 Other 

manufacturing
8 Textiles, leather 

and clothing
9 Agriculture, 

forestry and 
fishing

10 Food 
manufacturing

11 Alcoholic drink 
and tobacco

12 Extraction 
(excluding coal 
mining)

13 Building 
materials 
Construction 
Water and services 
Transport

26-56

Minimum List 
Headings of the 

Standard Industrial 
Classification, 1968

101
262, 263 

601 
602 
261

311 to 399

17-25 and 72-80 271 to 279; 471 to 499

57-67 411 to 450

6-12 
13,14

4,5

68-71
81

84, 88-90 
85-87

001, 002, 003 

211 to 229. 232 

231,239.240

102 to 109

461 to 469 
500

603, 708, 810-899 
701 to 707,709

This aggregation and ordering of industries and com
modities -is chosen to distinguish certain commodity 
groups, for example, fuels, commodities 1 to 4; food and 
related commodities, 9 to 11; commodities linked to 
building activity, 12 to 14. Further disaggregation could 
produce more commodity groups of this type, but such 
disaggregation would not invalidate the main conclusions 
to be drawn from this 16 commodity system set down in 
Parts II and III of this article. For a longer discussion of 
the possibilities of further disaggregation see Part II 
below. The results of this aggregation and ordering as 
they affect the three basic tables of the input-output 
system can be seen by examining Tables 1, 2 and 3. 
The output side of domestic production is set down in 
Table 1, each column of which refers to an industry and 
the entries in each column set down the value of the 
commodities produced by it. Industry outputs are given 
by the column totals. Commodity outputs are given by 
the row totals.

The input side of domestic production is set down in 
Table 2 which shows the extent to which each industry 
or category of final demand buys domestically produced 
commodities or primary inputs. The first sixteen column 
totals of Table 2 equal total industry input and, since 
total industry input must equal total industry output, 
the first sixteen column totals of Table 2 equal the 
column totals of Table 1. Similarly, as the output of 
domestically produced commodities is either sold to 
intermediate or final demand, the row totals of Table I 
equal the row totals of Table 2. (See footnote to Table 2).

The purchase of imports of goods and services by 
domestic industries is given in one line of Table 2. 
For some purposes it is useful to reveal the
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individual commodity detail of the imported commodi* 
ties purchased by industries and this is done in Table 3. 
The individual entries in Table 3 are on a c.i.f.t basis and 
the adjustments to the f.o.b.f basis as they appear in 
Table 2» and indeed as they appear in the national 
accounts, are carried out in the final row.

The tables given in this analysis are consistent with 
the 1972 National Income and Expenditure Blue Book 
which is the basis of the publish^ 1968 input-output 
tables.

Step 2: The construction o f symmetrical input-output
tables

Table 2 described above sets down in the first sixteen 
entries in the first sixteen columns the purchase of 
commodities by industries. The industry accounts are 
completed by each industry's purchase of primary inputs.

By dividing each entry in each of the first sixteen 
columns of the table by the appropriate column total 
the commodities required per unit of industry output 
may be calculated. Such a table lacks symmetry since it 
specifies commodities purchased by industries. It is 
difficult to establish from such a table what are the indirect 
effects of supplying inputs to industries.

Thus consider an example. From Table 2 a coefficient 
may be calculated to show that industry 1 purchases 
commodity 4 at the level of 4 per cent per unit of 
industry output. The indirect effects come into the 
picture when the inputs required by commodity 4 are 
considered. This is the second round of the production 
process. However, Tabic 2—even in coefficient form— 
docs not specify what inputs into commodity production 
processes are, only inputs into industry production 
processes. Hence the impact of industrial activity on 
industries supplying inputs into the industry first con
sidered cannot be accurately assessed from Table 2. 
To enable such questions to be answered it is necessary 
to construct tables which arc symmetrical in the sense 
that either the rows and columns refer to commodities 
or to industries. Therefore such symmetrical tables show 
industries buying industry outputs (and not commodities) 
or commodity production processes buying commodities.

In this article only one sort of symmetrical table has 
been constructed and this shows commodity production 
processes purchasing commodities. To construct such a 
table it is necessary to sub-divide industry input accounts 
—the columns of Tabic 2—into the input accounts for 
the separate commodities produced by the industry in 
question. To do this, assumptions must be made about 
the inputs necessary for each of the commodity pro
duction processes covered by an industry’s total activity. 
Such assumptions can then be used to sub-<iivide each 
industry input account, and to assemble commodity 
input accounts. A more precise description of this 
procedure is set out in Appendix 1. The result of making 
such assumptions and of calculating a symmetrical table 
of commodity inputs entering commodity production 
processes is set down as Table 4. The entries cover the 
purchase of domestically produced commodities by 
commodity production processes (this corresponds to 
Table K of the 1968 input-output study).

Step 3: The elimination o f small entries in Table 4
An examination of Table 4 shows that the values of many 
commodity inputs used in the pro<Iuction of other 
commodities are small. It can be argued that the presence 
of such small entries obscures important aspects of the 
links between commodity production processes. To 
clarify matters all entries less than one per cent of total 
commodity input have been removed from Table 4 and 
the result set down as Table S. The quantitative effect of 
eliminating these small entries on the total of commodity 
purchases by each commodity production account is set 
down below the table. In most cases the effect is small; 
the commodity most affected is the metal manufactures 
commodity where 4 per cent of total inputs are removed 
by eliminating small entries.

11. The important features of industrial structure
As shown in Part I. Table 5 has been derived directly 
from Table 4 by rounding and by eliminating all entries 
less than one per cent of total commodity output. It must 
be stressed that the entries eliminated in going from 
Table 4 to Table 5, although small in terms of value 
may be of great technical importance. For example, the 
sale of coke ovens* output to the metal manufactures* 
commodity production account is essential for ensuring 
the production of pig iron by blast furnaces and therefore 
the production of iron and steel in genera). What is true 
of blast furnace coke is also true of many other small 
entries. Consequently Table 5 is only of use for answering 
a limited number of questions. Indications of such 
questions are given in Part 111 below.

The purpose of removing the quantitatively unimpor
tant commodity inputs from Table 4 is to reveal certain 
features of the interdependence of the economy. The 
pattern of inter-commodity purchases and sales that 
emerges in Table 5 after rejecting the unimportant items 
has been emphasised by placing a full line around 
transactions within particular groups of commodities. 
Thus a full line has been placed around the transactions 
within and between the fuel industries, within and 
between the commodities metal manufactures and other 
manufactures. Similarly, lines have been drawn around 
the textile commodity; the transactions within and 
between the food and related commodities; the trans
actions within and between the commodities linked to 
building activities; and around similar transactions 
between transport and miscellaneous services. In 
addition certain commodities are purchased by most 
production processes and a dotted line surrounds these 
transactions. Observe that only ten transactions fall 
outside the full or dotted lines. As the discussion below 
will show, several of these outlying transactions could, in 
principle, be eliminated if it were possible to allow for 
the lack of homogeneity within each commodity group. 
It should be stressed that Table 5 emphasises transactions 
that are important in terms of value. Many transactions 
of technical importance will have been eliminated.

tc.i.f. is an abbreviation of 'cost, insurance and freight', 
f.o.b. is an abbreviation of ‘free on board*.

Table 5 clearly shows that certain commodities for 
example, transport and miscellaneous services, arc 
purchased by most production processes but that other 
groups of commodities either supply processes within 
the groups distinguished by the aggregation and ordering 
underlying Table 5, or final demand and do not sell

I



W.'.

:v>r* *

Ul̂ :
b>i ̂tS•M:* • V
n-i w:

Hr;
‘4

m

&

significant amounts elsewhere (for example, the textile 
commodity, food and associated commodities, and the 
commodities linked to building activity).

It should be stressed that the partitioning of Table 5 
into blocks can be improved upon, given further dis
aggregation of the table. Thus it is possible to distin^ish 
a group of commodities such as timber and furniture 
by removing them from the grouping ‘other manufac
tures’ and settting them down as a separate block of 
commodities in a similar manner to the commodities 
linked to building activity. In addition it is possible 
that the chemical commodities could be separated from 
the other manufactures commodity to show the sales of 
basic organic and inorganic chemicals to production 
processes making secondary chemicals, which then sell 
these to processes making output largely sold td final 
demand, such as toilet preparations, and soaps and 
detergents. Consequently, the basic format of Table 5 
may be applied to ranges of commodities more elaborate 
than the simple disaggregation set down in this article}.

To give some quantitative idea of the balance between 
the figures in Table 5 and the amount of these com
modities sold to final demand it is worth mentioning that 
for the food manufacturing commodity just over 75 per 
cent of its output goes directly to final demand (and 
almost 89 per cent of that to consumers’ expenditure); 
of the remaining 25 per cent purchased by intermediate 
production 23 per cent goes into the production of the 
commodities within the food block as distinguished in 
Table 5 and only 2 per cent goes elsewhere. For the 
group of commodities linked to building activity dis
tinguished by Table 5, 68 per cent goes straight to final 
demand, 23 per cent of total commodity output is used 
for production within the building activities block, and 
only 9 per cent is used in the production of other com
modities.

The lack of significant interdependence between 
certain blocks of commodities has important implications 
for the use of input-output tables for studying the impact 
on the economy of particular price and quantity move
ments; this point will be discussed in Part 111 below. 
What must be clarified is that the use of Tables 4 and 5 
in coefficient form focuses attention on the flows between 
commodities as seen from the viewpoint of the purchasing 
production process and therefore a transaction is only 
important and therefore only appears in Table 5, if it is 
significant in that regard.

It is possible to advance explanations for certain 
important transactions in Table 5 that fall outside the 
solid or dotted lines. Thus the purchase of the extraction 
commodity by the gas production process covers the pur
chase of natural gas. This is evidence of lack of homogen
eity in the extraction commodity which otherwise covers 
the extraction of chalk, sand, and gravel and other mining 
and quarrying activities. The purchase of the building 
materials commodity by the drink and tobacco manu
facturing process covers the purchase of bottles for 
bottling drink; once again a problem of homogeneity. 
The same problem also arises with the commodity coke 
ovens. Part of the output is purchased by the metal

(For a related discussion on structural features of the American 
and other economies see Input-Output Economics by LeontiefC).

manufactures* commodity in the form of hard coke for 
use in blast furnaces but other outputs produced as 
by-products such as gas are partly purchas^ by the gas 
industry, which accounts for the entry in the coke row 
and the gas column.

The purchase of construction output by the processes 
producing coal, gas and agricultural goods is not 
strictly due to the problem of homogeneity, but results 
because certain industries incur substantial costs on 
current account due to the repair and maintenance of 
buildings and works. The purchases of the commodity 
textiles, leather and clothing by other manufacturing 
and services, covers the purchase of items such as sacking 
and the purchase of clothing for people employed in the 
production of services.

ni. The consideration of direct and indirect 
effects

The domestic commodity x commodity matrix set out 
in Table 4 has the inverse shown as Table 6. The inverse 
has the property that the entries in each column specify 
the direct and indirect input requirements for producing 
I,(X)0 units of the commodity to which the column 
refers. The indirect effects are included because the inverse 
of the input-output table makes it possible to consider, not 
only the first round of the production process, but also 
the purchase of commodities by production processes 
supplying commodities as inputs to the productive 
process first considered, and so on. A formal discussion 
of the inverse procedure is set out in Appendix II where 
it is shown that the indirect flows can be interpreted as 
the sum of the inputs required at successive stages of 
production.

It is now possible to proceed in a manner similar to 
that used to derive the partitioned matrix set out in 
Table 5, from Table 4. By eliminating from Table 6 all 
the entries less than 1 per cent of the output of the 
commodity to which the column refers, it is possible to 
focus attention on the important direct and indirect 
effects revealed by the input-output table. The result of 
doing this is set down as Table 7 where once again full 
and broken lines have been drawn in around the same 
blocks of transactions as in Table 5. Table 7 shows that 
although the number of eptries outside the full and broken 
lines is increased both in number and magnitude the 
structure of Table 7 is broadly the same as Table 5. 
This leads to the interesting conclusion that when the 
analysis of direct inputs makes it possible to divide the 
domestic economy into:

(a) a group of commodities purchased by most 
domestic production processes in the economy 
(such as fuels, metal and other manufactures, 
transport and services);

(b) commodities only supplying inputs in significant 
amounts to a group of related production processes 
and final demand (for example, food and related 
commodities, the textiles, leather and clothing com
modities, and the commodities related to building 
activity);

then the partitioning applies to both the direct and 
indirect effects generated within the economy, as well as
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the direct effects alone. The formal statement of this 
result is set up in Appendix III.

The importance of this result can be seen when using 
Table 7 to analyse the effect of price increases on com
modity output. Consider the commodity agriculture. 
When direct and indirect effects are taken into account 
and small entries are eliminated, agriculture only 
supplies goods to itself, the commodity food manufac
tures and drink and tobacco. For food manufacturing each 
1,000 units of output requires 233 units of agricultural 
commodity so if the latter incurs a price rise of 10 per 
cent, the effect on food manufacturing taking into 
account direct and indirect effects is about 2^ per cent 
assuming that all other magnitudes recorded by the tables 
remain the same pro rata^. However, as nearly all the other 
entries in the row arc less than 1 per cent of the output 
of the commodity to which the column refers, then the 
price rise in agriculture will have little immediate impact 
on the cost structure of other commodities; its effect will 
be concentrated in the food commodities. This simple 
analysis does not, of course, allow for the possibility that 
a price rise of agricultural goods might affect costs in 
other industries through its impact on general wage 
levels. In addition no allowance is made for the possi
bility that distribution margins might be calculated on 
an ad valorem basis. A similar result arises because of a 
price rise of the textiles, leather and clothing commodity 
which will have a slight impact on other manufactures 
and services but little impact elsewhere except within 
textiles itself.

This argument illustrates how the inverse table may be 
used to give an indication of the direct and indirect effect 
of price increases of particular commodities on other 
commodities. In a like manner the table may be used to 
show’ how a commodity is itself affected by increases or 
decreases in the level of output of other production 
processes. Thus the row for the commodity agriculture, 
in showing the important purchases of this commodity, 
so enabling processes most affected by price rises of 
agricultural goods to be readily identified, also shows 
which processes affect directly and indirectly the level of 
activity within agriculture. The important processes are. 
of course, agriculture itself, food manufactures and 
drink and tobacco. Thus an increase or decrease in the 
output of food manufactures will have an important 
impact on the level of agricultural food production, 
whereas a change in metal manufactures output, for 
example, will have little immediate direct or indirect effect.

All this is not true of commodities such as electricity 
which is purchased by almost all production processes 
in the economy in significant amounts. In addition a 
change in the level of activity in most other production 
processes will have an important impact on the amount 
of electricity demanded.

To generalise from this point therefore in the case of 
the first group of commodities specified under sub
heading (a) above, the impact of price rises is economy 
wide. However for the group of commodities specified 
under (b) above, price rises are concentrated within the

§The use of input-output tables to produce a result such as this, is
dependent upon the adoption of certain assumptions, the most 
important or which are linearity and homogeneity (: the 1968
input-output studyO).

group of commodities to which they arc linked. Conse
quently Tables 5 and 7 show that certain groups of 
commodities can be identified which, by and large, 
arc insulated both from output and price movements 
occuring in certain other sections of the economy. 
As stressed in the argument following the example of 
a price rise of agricultural goods, any effect of these 
particular price and quantity movements that does fall 
on commodities outside groups of the type specified in 
sub-heading (b) above, must occur through other 
mechanisms outside the simple framework at present 
being considered, such as the effect of quantity and 
price movements on incomes generated and their 
impact on patterns of expenditure. All this has consider
able implications for the use of input-output analysis in 
the study of the effect of price and quantity movements 
on particular production processes. The important 
point made by Tables 5 and 7 is that the use of a highly 
disaggregated analysis, based upon input-output tables 
constructed for base years, is appropriate for certain 
groups of commodities but inappropriate for others. 
Thus if the aim of a particular study is to focus attention 
on commodities which are to some extent isolated 
from movements in the remainder of the economv in thew

way in which the food commodities and the commodities 
linked to building activities (as specified in Tables 5 and 7) 
clearly are, then the use of an entire disaggregated input- 
output exercise using all the data set out in the 1968 
input-output study may be unnecessarily laborious. 
Clearly in such a case it is desirable to aggregate those 
commodities which are not of immediate concern to the 
study of a commodity of type (b) into broad summarv’ 
headings and to use the resources available to isolate as 
much detail as possible w ithin the group of commodities 
under consideration. In this way peripheral production 
can be summarised, attention focused in particular 
areas without great loss to the numerical results. However 
if attention is to be focused on commodities such as 
electricity or iron and steel manufactures then clearly 
there is a need for the full disaggregation provided in a 
study such as the 1968 tables. Such commodities arc 
supplied to a large range of processes in the economy, 
and summary methods are not appropriate.

Finally, it must be stressed that tables such ns $ and 7 
can only be used to answer simple questions about price 
and quantity movements of the ivpc discussed above. 
They may be totally inappropriate for other forms of 
analvsis.
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APPENDIX Technologies of production and the construction

It is possible to express the flows set out in Table 2 in 
algebraic form as the national accounting identity:

q := X i+ f  (1)
using the notation given in the UK 1968 input-output 
tables(^); where ^ is a vector of commodity outputs 
(that is, it is the row totals of Table 2), X  is the inter
mediate transactions part of the absorption matrix, i is 
the unit vector and /  is the aggregate final demand 
vector. (In the discussion below a circumflex over a vector 
indicates that the vector has been diagonalised).

The interpretation of equation (1) is that all commodity 
output is purchased by either intermediate or final 
demand. The intermediate demand part of the absorption 
matrix may be expressed in coefficient form by dividing 
the entries in each column by the appropriate industry 
input or output. The resulting coefficient matrix B 
satisfies the following relationship, where g is the vector 
of industry outputs,

B = X .t- ^  (2)
Substituting for X  in equation (1) then 

q=B. g i+ f
that is q=B. g-\-f (3)
This linear equation relates commodity outputs to 
industry outputs and the commodities purchased 
by final demand. Matrix B is the commodity into 
industry coefficient matrix; however a commodity into 
commodity matrix A say—must satisfy the following 
equation,

q=Aq-\-f (4)
so that each commodity output is a linear combination 
of all commodity outputs plus the amounts going to 
final demand. To derive equation (4) it is necessary to 
obtain a functional relationship between g and q and to 
substitute for g in equation (3). A general linear form of 
this relationship may be written as

g=Rq  (5)
where 7? is a square weighting matrix with column sums 
equal to unity, which can be interpreted as a matrix 
which weights together commodity outputs q to form 
industry outputs g, or in the form

weights industry outputs together to give commodity 
outputs. Equation (5) is thus an important theoretical 
statement about the structure of production. The form 
of the matrix R reflects the different types of assumption 
about the technology of production that can be made. 
The detailed derivation of the matrix R is set out in the 
mathematical appendix of the 1968 input-output volume 
where it is shown that in the UK input-output system R 
is a combination of two particular assumptions about 
the technology of production. One is the commodity 
technology assumption, where it is assumed that each 
commodity is produced from a fixed input structure 
which specifies the exact amount of input commodities 
required. Consequently whenever an industry produces a

5 6

particular commodity it must purchase the necessary 
range of inputs in the required amounts and, to change 
the level of output of a commodity made, the inputs into 
these industries must be adjusted in the correct proportion. 
The input structure of each commodity is given by the 
inputs of the industry of which it is the principal product 
after allowance has been made for non-principal pro
duction. One form of R  gives expression to the com
modity technology assumption and can be used to derive 
a commodity x commodity matrix.

The other, the indust^ technology, assumes that each 
industry has a unique input structure. Consequently a 
change in the mix of outputs made by an industry has no 
effect on the inputs purchased. An alternative form of 
matrix R gives expression to this technology assumption 
and can also be used to construct a commodity x 
commodity matrix.

The commodity technology assumption is applicable 
in those cases where an industry produces a non-principal 
product using a process very distinct from that used to 
produce the principal product; for example, the pro
duction of commodity construction by the fuel industries 
which includes the laying of gas mains, which is a product 
very different from the fuel commodities. The industry 
technology assumption covers non-principal production 
produced as by-products of a main industrial process. 
An example is the coke ovens industry which auto
matically produces gas when it makes coke. The gas 
produced in this way does not have its own input 
structure since it is a by-product and so the industry 
technology assumption is appropriate.

As noted, different forms of R are linked with the 
different technology assumptions introduced above. 
However, the matrix R can also be used to reflect a 
weighting together of those two assumptions. When this 
has been done the relationship between commodity and 
industry outputs as expressed by equation (5) can be 
substituted for g in equation (3) to obtain

q= B .R .q+ f (6)
Comparing equation (6) with equation (4), a solution for 
the commodity by commodity matrix A is

A ^ B R (7)
In practice the matrix R  is derived from the m ^ e  

matrix—Table I—which provides an exact specification 
of the extent of non-principal production. The necessary 
steps for doing this are set out at length in the 1968 
input-output study. The effect of matrix R  on matrix B is 
to replace each column of 5  by a linear relationship 
involving all the columns of B. In this way the inputs 
into the same commodity made in different industries 
are gathered together into one commodity production 
account, to which each of the columns of A refer.

Equation (7) describes the procedure used to calculate 
Table 4.
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inverse APPENDIX II

Appendix 1 introduced an important equation:
g=Aq-{-f (4)

where the A matrix shows in coefficient form the direct 
commodity inputs required to produce different com
modities.

In addition it is important to know the level of 
commodity production necessary to satisfy hnai demand. 
Some commodity output will go directly to final demand 
from the relevant commodity production process 
(for example, food from the agriculture or food manu
facturing production process to consumers’ expenditure; 
the output of certain types of plant and machinery 
directly to gross domestic fixed capital formation). 
However, a large amount of commodity output is 
purchased by commodity production processes for 
further processing; this is intermediate demand. Once a 
commodity production process has purchased the 
range of necessary inputs, it will be able to produce 
commodity output that in its turn will go partly to final 
demand and partly to intermediate demand. Consequently 
any particular commodity may need to pass through 
several stages of production before it is incorporated in 
the types of goods that arc sold to final demand.

Equation (4) can be expressed in one particular way 
to show the link between goods delivered to final 
demand and individual commodity outputs, in a way 
that takes account of the passage of goods through 
sequential production processes. Thus equation (4) may 
be written as

q M I ~ A ) - ^ f .................-(8)
This equation shows that to provide a particular set of 
goods to final demands—/ —the output of each com

modity necessary is itself determined by a linear combi
nation of the final demands for each commodity. The 
implication of this is that the final demand for any 
commodity will have repercussions on a large number of 
commodity outputs via the interdependence of the 
production process. (The extent to which this occurs 
depends of course on the form of A—sec the main body 
of the text and Appendix 111.)

The vector ( /—/<)•‘ /h a s a n  interesting interpretation 
since, given conditions on the matrix A that will always 
be satisfied within the input-output framework, it is 
possible to expand the matrix ( /—>4)"* in an infinite 
power scries:

.....................................................................................................

and therefore
^ = / - | - > 4 / - | " ~ ......  (9)

Equation (9) shows that total commodity output q must 
satisfy final demand f .  next an amount A f  needed for 
intermediate production to meet final demand / ,  then 
an amount A ^f needed to produce A^f, ................... etc.

To link this discussion with a numerical version of 
the inverse matrix, consider the second column of 
Table 6 which sets out the inputs needed to produce
1.000 units of the commodity mineral oil. Note that 
1,005 units of mineral oil are ne^ed, 11 units of electricity 
commodity, 40 of the commodity metal manufactures, 
etc. The amount of mineral oil required is greater than
1.000 units since the extra production of this commodity 
is an input into other commodity production processes 
such as electricity, metal manufactures which in their 
turn are needed as input for the mineral oil production 
process.

Inverse of a partitioned matrix of a particular type APPENDIX III

The matrix set out as Table 4 has. after some further 
rc-ordering of the columns and rows, a structure that 
may be represented algebraically as

't i l  A i 2 ' t i j

=  A 2 2 O

■^22 ^ 2 1 — 0 *  - ^ 2 2  ^ 2 2  —  ^
■^22 ^ 2 3 = = t l t  - ^ 3 3  ^ 3 1 = 0  

^ 3 3  ^ 3 2  =  0 »  - ^ 3 3  ^ 3 3  —  ̂
Under certain sensible assumptions, namely that the 
columns of the Aij are linearly independent, the above 
nine equations can be solved for the C/y ( i= l . . . .  3;

0 0 A^3 J
Let the inverse of this matrix have the form

rC |i  C12 C|3

y =  l . . . 3 )
^ i i —-̂ 11

—1

C—•< C21 C22 C23

€ 2 2 —^ 2 2  

^ 33—^ 3 3 —I

C 3 I  C 3 2  C 3 3  J
Where C is partitioned such that its sub-matrices Cy are 
of the same dimensions as the corresponding sub-

C ,3 -
^ 1 2  ^̂ 22 
^13 -̂ 33

with the remaining Cy equal to zero. This means that the 
matrix C has the form

matrices in A. 1 ~ A i  1 12/̂ 22 ~ A ^ t'A ,,A
The A and C must satisfy the equation 0 A 2~2 0

A

A C ^ I 0 0 ^33
Which on expansion is

■4l| C |i + ^ 1 2  C21 hAiy C31 
^ 1 1  C i2 +  '4i2 C22 +  ̂ 13 ^32 
' t i l  C | 3 * f y 4 | 2  t ^ 2 3 + ' t | 3  C 3 3

This form is similar to that of A, showing that if a group 
of commodities are isolated when direct effects are 
considered (the matrix A), they are isolated in an 
equivalent way when indirect effects are taken into 
account.

r.
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APPENDIX IV

TABLE 1

Commodities

1 Coal mining ..

2 Mineral oil refining

3 Gas . .

4 Electricity

5 Coke ovens . .

6 Metal manufactures

7 Other manufactures

Tables
The make matrix

£ million

Industries

• #

8 Textiles, leather and clothing

9 Agriculture, forestry and fishing

10 Food manufactures . .

11 Alcoholic drink and tobacco

12 Extraction (excluding coal mining)

13 Building materials . .

14 Construction.........................

15 Water and services . .

16 Transport .........................

Total

Coal mining Mineral oil 
refining Gas Electrici^ Coke ovens

Metal
manufactur*

$

Other
manufactur

mg ing

1 2 3 4 5 6 7
80M — — — — — —

— 94M 0*2 — ~ 1*3 27*3
— — 521*3 — 21*9 6*9 0*1

2-1 2*8 1.4806 4*7 16*2
— — 52 — 202-6 0*3 2*4
— — — — — 15,670*4 35*3
08 5*2 3-4 — 61 67*1 7,067*0

— — — — — 11*7 17*7

— — — — 8*9
— — — — — — 0‘1
— — — — — 1*4 0*5

01 6*5 12*0

100 24-5 97-5 60*6 4*1

0*8 28-4 26-2 200*8 90*5

2-3 2*9 — — 0*1 105*5 89*9

816*3 952*8 5830 1,604*3 230*8 16,137*2 7,372*0
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The absorption matrix
TABLE 2 (continued) £ miUioQ

EztnctioD 
(exeindlai 

eo«l mialni;
Building
nuteriAU

Coo-
•tnictJoo

WAter And
Aenrkct Transport ^ Total Consumen*

eipcnditure
Public

Authorities*
espeodilure

Grots 
domestic 

filed cApiul 
forme lion

Stocks
Eiports 
of goods

And
services

TotA)
fiOAl

output
T o Ia J

output

12 13 14 IS 16 , 17
1 1 22-7 r-0 1-2 0-7 014-2 1550 295 — —98 12 2 1869 801 1 1

111 35 6 29 1 45 8 60-7 630-9 114 7 310 — 92 339 1 9700 2
0-t 7-0

31-8

2-3

13-4
50-9 

214 8

0-4

39-9

188-7

768-S
3300 20-3 6 4

A A
— 4 3 361-5 5502 3

607"0 2S*0 2*7 7)8*1 1,506 6 

2105

4

0-1 4-4 0-5 O-I 1 1400 500
1

18 3 —12 34 70 S ! 5
115

I2B

67-3 

67 6

701 3 

378-8

3927

945-7
198-6

61-2
7.916-5 
4.514 1

1

765 2 

1.108-7 !

986 7 2.8152 ; -75-5 3,3255 7,817-1 15,7336 6
358-4 85*1 75-5 1,058-3 1 

672 5

2,6860 

2,087 5

I 7

0-2 4-3 5-0 157-9 II-3 1.610-4 1,344 1 51 8
1j
1I 19 1 3.697-9 8

— 0 6 — 10-6 5-9 1.4205 917-2 ! 44 5
1

5-2 1 23-7 897 1,080 3 2.5008 9
— 0 2 — 1 12-8 10-6 952-6 2.54 5 6 1094 0-9 ; 370 180 8 2,873-7 3,826 3 10
— — 1 ! 21-71 5-6 82-1 596-6 1-2 0 7 10-6 228 2 837-3 919^4 11

3-9 36 3 91-0 0-9 198-9 20 10-7 0-S 0-1 26-S 39-8 238-7 12
t-2 808 497 3 229 11-3 866-7 620 25-5 5 8 102 6 1959 1,062 6 13
7-6 2-3 946 5 64 7 ! 5-9 1.279-9 602-0 255-9 3,911-5 no 31-1 4,811-5 6.091-4 14

16-9 83-2 231-6 1.091-5 148-9 4.4608 10.7310 5,372-2 757 7 — 1.091-1 17,9520 22 .41280 IS
3-3 123-5 103-3 499-9 313-8 2.093-3 1,031-5 1082 13-2 5-4 1,223 4 2.381-7 4.4750 16

17-6 56-4 123-3 222-7 902-4
1

S.754-S 1,793-3 473 5 S76-I 105 1 470-5 3.416-5 9,1710 17
0-6 28 14-8 45-4 10-4 314-2 539-6 —619-5 —3520 — 117-7 -314-2 — 18

243 32-9 2382 9309 23-3 1,580-2 3.949-5 340-0 1680 1 —25 7 4.431-8 6,012-0 19
650 325-9 1,7950 lk965-l 1.5820 25.3400 — — —

I
— — 25,3400 20

52-0 107 6 733-0 5.1880 6750 11,4700 — — —

1
1

— — 11,470 0
244 1 1.093-2 5.9054 21.885 3( 4,068-8 72.l97-0(*i 27.2450 7.7180 8.0170 2140 8,799 0 52,9930 124.1900
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The imports matrix
TABLE 3

£ million

Purchases by industry

Commodity imports

« •

g •

1 Coal mining
2 Mineral oil refining

3 Gas
4 Electricity

5 Coke ovens
6 Metal manufactures

7 Other manufactures
8 Textiles, leather and clothing . ■

9 Agriculture, forestry and fishing

10 Food manufactures
11 Alcoholic drink and tobacco .■
12 Extraction (excluding coat mining)

13 Building materials

14 Construction

15 Water and services

16 Transport

Coal
rntning

1

Mineral 
oil refioing

78-7

0'3

• g

Valuation and coverage adjustment 

Less Insurance and freight 

Imports of services 

Total

583-7

Gas

17-8

Electricity

9-3

1-7

12-9

516-2 251

Coke
ovens

Metal
manu

facturing

24-2

0-8

12-1 1-3 1.308-2

Other
manu*

facturing

TexUles. 
leather and

clothing

Agricul
ture, 

forestry 
and fishing

Food
manu

facturing
Alcoholic 
drink and 

tobacco

7 8 9 10 11

330 4-4 8-7 6-7 1-5

27-1 10-0 4-4 4-7 2-4
795-7 59-9 23-1 17-7 5-0
38-0 274-9 1-5 0-5 —

56-9 120-1 58-3 292-2 123-4

12-6 0-4 11-3 493-4 3-2
— — 0-2 —
42 4 35 05 —

17

— —

0-8 0-3

24-1 —6-4 —0 6 — —

—124-7 —31-7 —9-7 —800 -7 -3

146-3 42-8 4 2 49 1 13-4

1,053 1 477-9 101-7 785-3 141-9
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The imoorts matrix
TABLE 3 (continued) £ million

Extract ioo 
(exdodlns 

coal mlnifu)

12

Building
materials

13

Construe*
tioo

•

14

Water and 
■ervicei

IS

TriA^x>rt

16

Tout Comumert’
ttpeoditur« Kor!*̂

expenditure

Orots
domcscic 

n ted  capful 
forma lion

Stocks Re^apofts

; Remmed | 
foods and 1 
foods(or 1 
processinf I 
and repair

T oul 1 
supply 1

_ — — — — — — — 1 — 1 — 1 1

3-6 9*1 9*S lS-9 16*7 240-1 34-2 172 — — 0-8 1 292-5 1 2

— — — — — — — — — — 1 — 1 3

— — — — — 1-7 — — — — — — I 1-7 4

— — — — — — — — — — — 1 5

0-8 4*3 46*3 634 17*2 1.043 8 144-3 193*2 46S4 7S4 361-0 231 0 2,5141 1 6

2-4 9 4 534 36 7 34 1,081 5 93 1 164 — 9*6 13-2 30-9 iJAS-2 7

2-3 — S4 0-7 328 6 219 1 — — 2*5 17 7 17-0 5844) 1 8

0*1 «•» 14 32 656-0 351-5 169 — 14 42-4 1-3 1.0720 1 9

_ 2*3 2*2 526-2 520-4 327 — 8 5 18-2 1-3 1,107 3 1 10

— — — 0-2 737 — — — 7 1 0-2 812 1 11

234 t-4 — — 8878 — — — 103 4 7 0 1 902^ 1 12

— S*1 114 37 — 35 8 8 9 — — —0 1 0-4 0 8 458 13

_ — — — — — — — — — — 1 14

— — 1 2 — 8 2 31-6 — — — 54) 5-0 498 IS

— — — — — — — 1 — 1 — 1 16

_ —0-4 — —0 8 6-9 —123 -9 -8 —37 1 124 3 — 1 —2878 1 —222 7 1

—1-0 —7-7 —14-8 —11-7 —6 5 —578-3 —123-1 —15 1 —276 —8 6 — 1 ^  1 —7527

11-8 tO-4 lS-2 975 858-2 1,535-2 4494 246 8 144 32 — 1 _ l 2,2494) 1

17-4 S6-4 123 3 222-7 9024 5,7545 1.793 3 473 5 576 1 103 1 470 5 1 — 1 9,171 0 1
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Commodity x commodity table in coefficient form(*)

TABLE 4

Sales of
Purchases of 
commodities

Coal
mining

Mineral oil 
refining Gas Electricity Coke ovens Metal

manufactures
Other

manufacture:
commodities ^

1 2 3 4 5 6 7
%

1 Coal mining — — 1200 214-5 575-6 M 5-4

2 Mineral oil refining.. •  •  »  • 3-2 53-1 96-6 24-4 8-3 6-4 16-4

3 Gas s  $ b # 01 — 22-3 0-3 26-8 5-9 M

4 El^tricity 0  0  «  « 40-2 7-4 11-7 19-0 10-1 11-4 15-0

5 Coke ovens ♦  •  4 0 01 0-1 19-7 0-6 6-7 6-7 2-1

6 Metal manufactures 0  0  0  0 125-4 26-6 59-4 41-9 25-7 361-9 41-7

7 Other manufactures 0  0  0  0 25-5 45-0 3-8 2-3 18-2 39-0 228-7

8 Textiles, leather and clothing 5-1 0-4 0-2 0-2 0-2 3-2 14-1

9 Agriculture, forestry and fishing .. — 0-2 — 0-5 — 1-6

10 Food manufactures.. 0  0  0  0
— 1-4 — — 1-3 O-I 6-4

11 Alcoholic drink and tobacco — — — — 0-1

12 Extraction (excluding coal mining) — 0-9 25-7 — 0-6 1-9 1-8

13 Building materials . . •  0  0  0 2*7 0-6 — 3-0 8-5 5-1

14 Construction •  M •  ♦ 32-2 0-5 46-2 1-8 6-2 2-1

15 Water and services . . 4 0  0  0 9-2 32-5 124-5 36-2 32-9 65-8 91-6

16 Transport 0  0  0  0 21-7 173-0 380 25-9 112-7 17-2 30-9

Sub-total 0  ^  0  0 265-4 341-7 568-1 365-8 823-9 535-3 464-1

Primary inputs (including imports) 734-6 658-3 431-9 634-2 176-1 464-7 535-9

Total 0  0  4 0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0

(*) This table covers transactions in domestically produced commodities and has been derived from Tables 1 and 2 according to the methods set out 
in Appendix I.
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dJty X commodity table in coefficient form(‘)
TABLE 4 (continued)

Textiles, 
leather and 

clothing

Agriculture, 
forestry and 

fishing
Food

manufactures
Alcoholic 
drink and 
tobacco

Extraction 
(excludixtg 

coal mining)
Building
materials Construction

Water
and

services
Transport 1

8 9 10 11 1i 12 1 13 14 1 15 16 1

2-9 0-4 1-9 37 r 4̂ 8 I 21-7
_  1

0-1 0 2  T 1

4-8 12-4 5-5 5-8 47-5 33-4 4-8 3-0 15^ 2

0-6 a 2 1-3 0-1 0-4 66 0-3 3-3 01 3

9-9 8 1 63 49 33-5 29-9 2-1 13-9 9-8 4

0-2 — 0-2 01 0-4 4-2 — 1 — — 1 5

181 16-4 32-8 29-2 76-9 61-3 118-4 25-4 484 1 6

57-6 70-5 55-7 69-1 54-4 65-0 63-9 61-1 14-7 7

338-3 65 0-5 — 0-7 4-2 0-8 102 28 8

5-9 191-7 223-8 35-6 — 0-5 — 0-7 15 9

0-6 166-7 116-8 13-2 — 0-2 — 08 26 10

— — I-O 53-8 — — — 1-4 1-4 11

— 2-3 0 2 — 16-9 34 3 15-5 — OI 12

0 3 9-8 7-1 I3-I 4-4 76-0 84-8 15 23 13

2-3 16-S 1-7 9-6 31-8 03 161-8 4-2 0-4 14

65-2 68-8 106-0 155-1 71-2 77-8 38-9 70-5 36-5 15

15-2 17-6 30-1 18-7 9-9 115-2 17-2 1 . 32-3 77-6 1 16

521 9 587-9 590-9 4II-5 352-8 530-6 508-6 1 228-4 2134

478-1 412-1 409-1 588-5 1 647-2 469-4 491-4 771-6 786-6 1

I.OOfrO l.OOCK) 1,000-0 1 1,000-0 1 1,000-0 1,0000 1,000 0 1 1,000-0 1,000-0 1
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Commodity x commodity table in coefficient form obtained by eliminating entries less than 1 per cent of column total in Table
T A B L E  5

66

I

10

18

58

338

65

15

5W

18

522

478

1.1 1,'
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27 16
10

3 66 92
3 17 31
i3 49S 439

:i 40 25

14 535 464

'6 465 536

)0 1.000 1.000

1

t

r .

Commoda/ x commodity table m coefBcieot form obtained by eUmmating 
TABLE 5 (continued)

Textiles, 
leather and 

clothing

504

1,000

Agriculture, 
forestry and 

fishing

572

1,000

Food
nianufactures

10

Alcoholic 
drink and 
tobacco

11

Extraction 
(excluding 

coal mining)

12

Building
materials

13

Construction

14

566 398 343 514 501

1.000 1.000 1.000 1,000 1,000

67

Water
and

services

IS

213

1.000

Transport

16

' ■ 12 — 48 33 — — 15
1

10 — — — 34 30 14 .0 1
—  —  ~  —  ^

18 16 33 29 77 61 118 25 48 ■
58 71 56 69 54 65 64 61

1
*5 1

1 338 — — — — — — 10
— 192 224 36 — — — — —

— 167 117 13 — — — —

— — — 54 — — — —

— — — — 17 34 16 — —

— 10 — 13 — 76 85 — —

— 17 — 10 32 — 162 — —

65 69 106 155 71 78 39 71 37
15 18 30 19 10 IIS 17 32 78

18 16 25 14 10 17 8 15 10
522 588 591 412 353 531 509 228 213
478 412 409 588 647 469 491 772 787

LOCO

8

10

12
13
14

15

16

•• \
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Inverse of commodity x commodity Ub!e
ToteJ requirements per £ thousand of final commodity output

TABLE 6 {coMinued)

Textiles, 
leather and 

clothing

8

129

0 5

26-2

652

1.001-9

0-1
0-3

75-7

22-4

Agriculture, 
forestry and 

fishing

17-7

14-2

36-5

95-3

1,039-3

174-1

14-1

18-7

106-5

36-3

Food
manufactures

10

12-6

13-7

51-2

88-2

233-1

1,039 7

11-5

142-5

48-0

Alcoholic 
drink and 
tobacco

11

10-3

10-9

44-6

88-8

3-7

40-6

208

1. II*

1-i

15-9

11-9

175-5

33-7

M t.

Extraction 
(excluding 

coal mining)

14-7

51-6

38-5

93-2

69-8

0-5

0-7

1,001-2
8-7

335

906

28-7

Building
materials

13

34-6

41-2

38-0

85-0

82-5

35-0

1,002 3

103-6

133-2

Construaioo

14

12-1

9-8

134-1

81-6

190

86-9

1,002 2
66-2
37-2

Water
and

services

15

16-3

0-5

33-0

65-6

11-5

1-6

1,012-5

37-7

Transport

16

16-5

11-9

52-8

21-4

44-6

1,006 9

I

8

10

It

12
13

14

15

16
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Inverse of commodity x commodity table obtained by eliminating entries less 1 per cent of column total in Table 6

TABLE 7

Purchases of 
commodities

Coal
mining

Mineral 
oil refining Gas Electricity Coke ovens Metal

manufactures
^her

Sales of 
of commodities

I 2 3 4 5 6 7

1 Coal mining ......................... 1.011 — 138 218 589 10 11

2 Mineral oil refining......................... — 1.005 102 27 18 10 19

3 Gas .« — — 1,002 — 28 — —

4 E lectricity ..................................... 44 11 24 1,011 39 IS 19

5 Coke oven s..................................... — — 21 — 1,002 —  —

6 Metal manufactures 1 137 40 98 76 117 1,010 51

7 Other manufactures 1  ” 53 32 17 47 47 1,012

8 Textiles, leather and clothing — — — — — 16

9 Agriculture, forestry and fishing .. — — — — — — —

10 Food manufactures......................... — — — — — —

11 Alcoholic drink and tobacco — — — —

12 Extraction (excluding coal mining) — — 27 — — —

13 Building materials......................... — — — — 10 —

14 Construction ......................... 34 — 53 23 — —

IS Water and services......................... 1 27
1
1 30

48 148 48 63 75 102

16 T ra n sp o rt..................................... 179 71 40 138 26 41

Total ..................................... 1,320 1,336 1,716 1,437 2.064 1,203 U71

Loss due to elimination of small
entries ..................................... 25 14 11 16 20 27 28

13

26
65

76

22

30

>i -

.-* * » ■  ' I J .  • - - * .^ • .# 5
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19
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Inverse of commodity x commodity table obtained by eliminating entries less than 1 per cent of column total in Table 6
TABLE 7 (cortH'nufif)
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Extracted from Economic TrendsTj^o. 240, October 1973

Construction industry: Revised series of output statistics,
1963—1972 (Great Britain)

Introduction
The construction industry is an important sector of the 
United Kingdom economy, since it accounts for between 
six and seven per cent of the United Kingdom total 
domestic income and the statistics of the output of the 
industry have a weight of nearly fifteen per cent in the 
index of industrial production, one of the key indicators 
of the state of the economy. But construction activities 
are of many different kinds, sizes and duration; at any 
one time there are about 100,000 building sites on which 
new building and civil engineering projects are being 
undertaken by main contractors and their sub-contractors, 
and statistics of the output of the industry are not easily 
obtained on a regular and consistent basis.

This article describes and gives the reasons for a 
number of revisions recently made to the series of 
construction output statistics, and it outlines some of the 
further steps being taken to improve reliability.

I. The collection of construction output statistics
During the last war, the Ministry of Works (now part of 
the Department of the Environment) set up a compulsory 
register of building and contracting firms. Until licensing 
ended in November 1954, contractors provided each 
month, from each site on which licensed or authorised 
work was in progress, a return showing the number of 
men employed on the site on a given pay day, and the 
value of work done during the month. With the gradual 
raising of licensing limits, the coverage of these returns 
was reduced until by November 1954 they were estimated 
to relate to only two-thirds of work in progress. A wider- 
based employment return (by type of work) provided a. 
means for grossing-up the site returns.

When licensing ended a quarterly return of con
tractors’ output and employment was introduced, with 
output and operatives sub-classified by eight types of 
work, distinguishing between work for the public and 
private sectors, between new construction work and 
repairs and maintenance work, and between housing and 
other types of construction output. The present enquiry 
form follows the same pattern.

Over the last 20 years sampling methods have been 
developed to reduce the form-filling burden, and only the 
third quarter’s enquiry is sent to all firms (the October 
Census). Methods are currently being explored further to 
extend sampling techniques.

The output figures are published in quarterly press 
notices by the Department of the Environment and also 
in the quarterly Housing and Construction Statistics 
(HMSO). During the first half of 1973, in time for the 
press notice on the output for the first quarter of the year, 
the series were revised back to 1963.

II. Reasons for revisions to quarterly output estimates
(a) Register problems
There are about 70,000 firms on the Department of the 
Environment (DOE) Register of Contractors. The firms 
on this register are sub-contractors as well as main 
contractors, and so to avoid double-counting main 
contractors are asked on the output form to exclude the 
value of work done for them by sub-contractors, with a 
specific reference to the exclusion of the value of pay
ments made to ‘labour-only’ sub-contractors. The 
omission from the register of some sub-contractors (and 
indeed of any main contractors) would therefore lead to 
an under-estimate of the total value of output.

The register is up-dated by various methods, which 
are adequate for firms leaving the industry (the annual 
censuses discover most of these changes) and for new 
entrances of medium and large firms (use is made of trade 
journals, Companies’ Register, and information supplied 
by regional staff in close touch with industry). Since the 
industry includes many thousands of very small firms 
with high entry and leaving rates, the up-dating system 
has had to be supplemented by making use of other 
sources, and in particular in 1971 there was a full-scale 
analysis of the Post Office’s ‘Yellow Pages’ directories. 
The firms discovered in these various ways were sent a 
short questionnaire to check whether in fact they were 
engaged in building activities. About 30,000 were found 
to be so, and in April 1972 they were sent a questionnaire 
similar in most respects to the normal quarterly enquiry. 
In this special enquiry (as in the normal quarterly 
enquiries) a sub-sample of small firms were asked for 
output as well as employment details, and other small 
firms were asked only for employment data. Results of 
this special enquiry were available towards the end of 
1972. About one-third of the output was on repairs and 
maintenance (including house improvement work), one- 
fifth on new private housing work, and one-third on other 
new work for the private sector (shops, factories, etc.). 
Only 15 per cent was on new work in the public sector.

Besides omitting these small firms, the register of 
70,000 firms omits many thousands of self-employed 
workers who hire their labour to main contractors. The 
1971 Population Census results (one per cent tabulations) 
became available early in 1973. These figures indicated 
that the total number of self-employed in the industry 
had been rising by an average of about 20.000 per year 
between 1966 (the previous Census) and 1971, whereas 
the number of self-employed recorded in the DOE 
returns had fallen by an estimated 3,000 per year. Taking 
unrecorded small firms and unrecorded labour-only 
self-employed, it is estimated, from links with the 
population censuses and from annual sample data from 
the Department of Health and Social Security, that
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whereas in 1963 about 120,000 workers were missing from 
the DOE register of firms, by 1972 the numbers missing 
had risen to about 260,000. Translating manpower into 
output, with allowances for increasing productivity, the 
gap between recorded and total output has been widening 
over the period. It is in fact estimated that in 1963 
unrecorded output was 7  ̂ per cent of total output, and 
that in 1972 it was 13  ̂ per cent. Appendix 1 describes 
how these estimates have been derived, and section V 
below sets out various current and planned procedures 
for regularly and systematically obtaining improved 
statistics of this previously unrecorded output.

(b) Links between quarterly samples and annual census
Up to and including 1970, all contractors received an 
output(*) form in April, relating to output in the first 
quarter of the year, and in September there was a full 
Census of Employment by craft. For the second, third 
and fourth quarters the output return was only sent to 
a rotating sample of 16,000 firms, with small firms having 
the lowest chance of selection. From 1971, the April 
output and September craft censuses were combined 
into an October census, covering output for the third 
quarter in the year. The task of re-programming the 
computer for this combined census took longer than 
expected, and the census output results for both 1971 and 
1972 were'available almost at the same time, in the spring 
of 1973. Since the sampling frame (stratified by total 
employment, trade, and region of registration) which is 
used for selecting an annual cycle of quarterly output 
samples is renewed after each year's census results are 
available, the delay in obtaining the October 1971-based 
sampling frame meant that the base-date remained at 
April 1970 until the October 1972 base was ready for use, 
for the second quarter of 1973. The October 1972 Census 
revealed discrepancies between the estimates of output in 
the third quarter of 1972 given by the sample and the full 
census. These were larger than expected given the 
estimates of sampling error, and were also larger than the 
discrepancies observed in sample to census comparisons 
for earlier years (which had not been sufficiently great to 
warrant amendment to the quarterly series). In the third 
quarter of 1972 the sample gave appreciably lower 
estimates than the full census. The reasons for this down
ward bias are not entirely clear and are under further 
urgent investigation; while the reasons may be to some 
extent associated with the use of the relatively out-of-date 
sampling frame, they probably also arise from other 
aspects of the conduct and analysis of the sample inquiry.

The quarterly output .series were adjusted to take 
account of the biases observed in the third quarter of 1972 
and in earlier census quarters, although the adjustment 
factors were small prior to 1972, except occasionally for 
private new housing work, and were applied primarily for 
consistency. The method of adjustment, since the errors 
were generally positive and increasing over time between 
census dates, was to interpolate the percentage differences 
separately for each of the eight main types of work. The 
adjustments were extrapolated for the quarters beyond 
the third quarter of 1972; the adjustments for these 
periods must be subject to some uncertainty and may be

0 )A s mentioned in (a) above, some smalt firms receive simpler 
census and sample forms omitting the questions on output.
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further revised when the results of the 1973 Census are 
available (or as a consequence of the work in hand on 
investigating the reasons for the bias).
(c) Construction output by public sector employees 

( ‘direct labour*)
In the 1968 edition of the Standard Industrial Classifica
tion, Construction (Order XX) specifically includes the 
building and civil engineering establishments of govern
ment departments, local authorities and new town 
corporations and commissions, and specifically excludes 
construction work carried out by employees of gas, 
electricity and water undertakings (see Appendix II). 
DOE, in the previous published series (for example, 
Table 105 of the Central Statistical Office’s Monthly 
Digest o f Statistics^ September 1973) included the output 
of public utilities, using approximate estimates based only 
partly on returns received: in the revised series, these 
public utilities are excluded, and the totals relate only to 
government departments, local authorities, new towns, 
and nationalised industries(^). The whole series has been 
completely re-calculated, with interpolated figures for 
quarterly periods not covered by the returns sent out to 
these public authorities—for example local authorities 
only receive forms for the first and third quarters each 
year.
(d) Index o f the cost o f construction
The output figures are converted from current to constant 
prices by using a ’constant quality’ index of the price to 
the client of construction work. There are separate 
indices for new work and repairs and maintenance, but 
both had and still do have certain shortcomings—as 
described and briefly commented upon in the Notes and 
definitions supplement to Housing and Construction 
Statistics. For the revised series, the 1963-bascd indices 
were converted to 1970:= 100 and a separate (higher) cost 
index was introduced from 1971 for private housing, 
to allow for the fact that the revised output series when 
deflated by the cost index for total new work was rising 
faster than would otherwise have been expected from 
estimates based primarily on the monthly statistics (also 
collected by DOE) of private housing starts and com
pletions; statistics of new house prices, adjusted for 
changes in prices of building land were used in this revised 
index.

In addition to these ’output price* indices, DOE also 
compiles indices of tender prices for local authority 
housing, and for Property Services Agency contracts 
(telephone exchanges, government offices, etc.). These 
two tender price indices have each been adjusted from 
tender to output dates, to provide checks on the trends in 
the ’output price’ indices. These checks indicate that the 
trends in the latter are consistent with the tender price 
changes.

ni. Comparison of revised and previously
published series

Table 1 in Appendix 111 shows in summary form the 
effects of the main revisions. Table 2 sets out the revised

0  Construction output by the British Steel Corporation has now 
been included in the contractors (that is, not in the direct 
labour) sector, since part of this output is for clients outside the 
Corporation. For the same reason, this procedure is also adopted 
for the Scottish Special Housing Association.
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series at current prices in more detail, and Table 3 
continues constant (1970) price estimates of output 
(recorded plus unrecorded) sub-classified into the main 
types of construction work.

The biggest (upward) changes to the contractors’ 
recorded output scries relate to 1972 (census adjustment) 
although the clTect is largely counterbalanced for the total 
of recorded output by the downward revisions to the 
direct labour series, the provisional 1972 estimates for 
which were particularly high since they were too closely 
linked (before the actual results were available) to the 
increases in contractors’ output for repairs and main
tenance. With the inclusion of the unrecorded output 
estimates in the revised series, the latter is higher than the 
previously published series, and the gap increases year by 
year with the growth of output from the self-employed 
missing from Department of the Environment and 
Department of Employment returns.

At constant prices, the previously published index 
for 1972 was about 17 percent higher than in 1963; in the 
new index, including the estimates for unrecorded output, 
the increase was 27 per cent. The revision from 117 to 
127 for the construction output index (an increase of

per cent) was sufficient to increase the overall index of 
industrial production (1963-based) by one per cent, and 
there were corresponding but retrogressively smaller 
increases to the production index for previous years from 
1965.

The only two sources from which rough checks can be 
made on the improvemenfs resulting from the revisions 
to the series of output statistics are the Blue Book 
expenditure series (gross domestic fixed capital formation, 
new buildings and works) and the 1963 and 1968 Censuses 
of Production. The new series goes some way to reducing 
the discrepancies between annual changes in the output 
and the expenditure series respectively, and the produc
tion censuses show a gap between ‘output sub-contracted’ 
and ‘output done as sub-contractors’ (that is, a measure of 
missing sub-contracted output) which increases between 
1963 and 1968 by about the same amount as does the gap 
between recorded and total output in the new series.

IV. Publication of revised series
The revised quarterly series of statistics of contractors* 
recorded output in Great Britain are published in the 
quarterly press notices and Housing and Construction 
Statistics. Both sources also include the quarterly indices 
of total construction output (including direct labour and 
unrecorded output) and issue No. 6 contains an annual 
supplementary table of the figures for this total 
output by type of work, in the form shown in Appendix 
III, Table 3. Annual estimates of total employment 
(including unrecorded employment) are also published in 
this issue. Statistics of construction output in Northern 
Ireland (about £140 million in total for 1972) are also 
published annually in a supplementary table in Housing 
and Construction Statistics: these figures are collected by 
the Ministry of Finance, Northern Ireland,

V. Further improvements in preparation
It is recognised that the revised series, although more 
comprehensive than the old published series, will need 
constant review and improvement, and action is being 
taken to this end.

(a) Unrecorded output
The 30,000 small firms discovered by searching through 
the Post Office’s ‘Yellow Pages’ directories and other 
sources are being included in the October 1973 DOE 
Census, and a very small sample of them will also be 
included in the quarterly output series from the second 
quarter of 1974. The October 1973 Census tabulations 
will show the effect of their inclusion as a link between 
the current and future recorded output series. The 
‘Yellow Pages’ search is being maintained as new 
directories are issued, and other sources for up-dating the 
register may also become available—but even a sampling 
frame of 100,000 firms (70,000 on the old register, plus 
the 30,000 small firms), although a very large number 
when compared to the similar number ol firms which are 
covered by the Business Statistics Office for the whole of 
the manufacturing industry, will only account for an 
estimated fifty per cent of the 1972 I3i per cent gap 
between recorded and total output. A two-pronged 
attack is being planned to close this second half of the 
gap, on the one flank by direct measures of output and 
on the other by measuring employment and converting 
to output.

The output approach is being made in the new series of 
annual censuses of production to be carried out from 
the beginning of 1975 (in respect of 1974). This annual 
census will be conducted for the Department of the 
Environment by the Business Statistics Office as part of 
the new system of industrial statistics launched by the 
Government Statistical Service at the beginning of 1969. 
Contractors will be asked in this annual census to record 
the total output by their firm, distinguishing between (a) 
the output done as main contractor and (b) as a sub
contractor, and also to record (c) the output sub
contracted to other building and civil engineering firms 
(including labour-only sub-contractors). In national 
totals, (c) minus (b) will provide an estimate of sub
contracted construction work not carried out by the 
100,000 firms on the common DOE/BSO Register.

For the employment approach, it is hoped during 1974 
to conduct a voluntary pilot survey of firms, to see if a 
direct assessment can be made of the total employment on 
sites.
(b) Price deflators
The methods for compiling price deflators for the current 
value output data are being overhauled. Research is 
already in progress, in order to extend the system of tender 
prices to as many sectors of the industry as the availability 
of data may allow. Further research is also planned to 
compile a sub-set of ‘price to client* output indices for 
different types of work (building and civil engineering 
groups) of the sort now used (see section 11 (d)) to 
deflate total output of new work. This research programme 
will be a lengthy process, and any new tender-based 
system that may be developed would involve expensive 
data-capturing processes. The extension of the ‘price to 
client* output system would be less costly to keep going, 
because it makes use of data already available in summary 
form, but there is some doubt as to whether some of the 
key items can be collected with sufficient regularity and 
reliability to obtain significantly better estimates of short- 
period up-to-date movements in the price index than those 
obtained by current methods.
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(c) Construction output by establishments not classified to 
construction

in total, including the self-employed and working 
principals.

In addition to the public utilities referred to in section II 
(c) above, there are other organisations in the public 
sector (for example, hospital boards) and in the private 
industrial and commercial sectors which do construction 
work (mainly repair and maintenance) but their output is 
classified to another manufacturing or service indust^ in 
cases where their construction activity does not constitute 
a separate ‘establishment’. This ‘external’ construction 
output is excluded from the series published by the 
Department of the Environment, but it is hoped to extend 
the present range of information collected from other 
industries by including special ‘construction output’ 
questions on the relevant statistical enquiries conducted 
by the Business Statistics Office. At the present time, the 
only recent measure of the total of this external output is 
provided indirectly by the 1971 Census of Population 
tables which recorded about 100,(XX) construction 
occupation workers who were not employed in the 
construction industry, or about five per cent of the current 
DOE estimate of nearly two million construction workers

1 "
VI. The burden of form-filliog

The Government Statistical Service has a duty to keep to 
a minimum the burden of form-filling imposed upon firms 
by their programme of statistical enquiries, and also to 
keep down the public administrative costs involved in 
collecting and analysing statistics. It is for these reasons 
that construction output statistics are collected on a 
sample basis for three out of four quarters in the year, 
and the sample for these and other enquiries are designed 
so that small firms have a very low chance of selection. 
Even for the annual October census, a high proportion 
of small firms are sent only a simple form. The endeavours 
to bridge by supplementary surveys the serious gaps 
(particularly regarding the output and numbers of self- 
employed) in the series of construction statistics must 
involve some increases in form-filling burdens for a 
sample of firms, and every effort is being made by the 
Government Statistical Service to avoid any unnecessary 
additions.

Department o f the Environment
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APPENDIX I

Estimates of unrecorded employment and output

Employment
The 1961, 1966 and 1971 Population Census tables 
include statistics of the total numbers of self-employed 
construction workers in Great Britain, and the DOE 
annual censuses have produced figures for the total 
number of ‘working principals’ (and other self-employed) 
included in the returns collected from the 70,000 firms on 
the register. The special enquiry of April 1972, sent to the
30.000 firms discovered from the Post Office ‘Yellow 
Pages’ directories and other sources, gave estimates of 
about 100,000 in employment, of which the majority who 
are engaged in the very small ‘supply and fix’ firms are 
assumed to be nearer to self-employed than to being 
employees. The difference between population and DOE 
census figures gave an up-to-date estimate of self-employed 
missing from the register, and the April 1972 special 
enquiry gave a rough guide to the number of operatives 
employed by small firms. The series of total self- 
employedfrom 1963 to 1972 was obtained by interpolating 
between 1961 and 1966 and between 1966 and 1971 with 
the help of insurance card counts (Department of Health 
and Social Security) and by extrapolating to 1972 on the 
assumption of a continuing increase in the numbers of 
self-employed—the 1966 to 1971 increase being about
100.000 or an average of 20,000 per year(^).

The totals for numbers of missing workers (including 
employees in the missing firms) were sub-divided into:

(a) firms with two or more total employed (self- 
employed and their employees);

(b) one-man firms (all self-employed);
(c) self-employed labour-only sub-contractors;

(a) and (b) were based mainly on the April 1972 special 
enquiry, and for 1972 the estimates obtained were as 
follows:

(a) firms with two or more total employed (self- 
employed and their employees)—80,000 workers 
{of which 50 per cent self-employed and 50 per 
cent employees);

(b) one-man firms (all self-employed)—80,000 
workers;

(c) self-employed labour-only sub-contractors— 
105,000 workers.

Total of (a), (b) and (c)—265,000 workers {of which
40.000 employees).

The 225,000 self-employed, added to 105,000 self- 
employed covered by the existing DOE register, totals
330.000 self-employed for 1972. For earlier years, the 
proportion of labour-only to missing ‘firms’ is assumed 
to have increased progressively since 1966, the year in 
which SET was introduced.
Output
The methods for estimating the 1972 output of missing 
firms and labour-only were, briefly, as follows:
(a) For the firms with two or more total employed, output 
per total employed (operatives, office staff, and working
(*) In practice, the 1971 ‘unrecorded total’ was adjusted slightly 

downwards, with a smoothing effect on the subsequent output
senes.

principals) was taken to be the same as for the average for 
firms on the main register, that is, about £4,700 per 
person employed. This figure was 10 per cent below the 
estimate (based only on one quarter's output) obtained 
directly from the April 1972 special enquiry of the 30,000 
‘new’ firms, possibly because these first-time respondents 
had mistakenly included some of the value of work done 
for them by their sub-contractors. The current value 1972 
output of £376 million (80,000 workers x £4,700) was 
sub-divided into types of work (new housing, repairs, etc.) 
from the results of the April 1972 special enquiry for 
firms with two or more total employed. These current 
values were deflated to constant (1970) prices by using the 
DOE indices of the cost of new construction for new 
private housing, for total new work and for repairs and 
maintenance. For 1963 to 1971, the deflated output per 
total employment ratios for 1972 were discounted 
retrogressively by assuming that the output/employment 
ratio for new work had a steady upward trend of 4 per 
cent per year and for repairs and maintenance of 2 per 
cent per year. These discount factors were in effect the 
medium-term trends implied in the deflated series for 
recorded output. The constant price output figures for 
these pre-1972 years were obtained by multiplying the 
ratio of output per total employed by theestimatesof total 
employment for these firms with two or more total 
employed and the series was reflated to current prices by 
using the above-mentioned DOE cost indices.
(b) For the one-man firms, 1972 output per total employed 
was taken to be 85 per cent of the ratio for tjie firms 
with two or more total employed, using recorded 
evidence by size of firm. The procedure from then 
onwards was exactly the same as for the firms with two or 
more total employed, except that in this case the sub
classification by type of work was based on the April 1972 
results for the one-man firms.
(c) For the self-employed labour-only sub-contractors, 
the estimate of the 1972 total employment (105,000) was 
multiplied by the 1972 ratio of recorded output {less 
estimated value of materials used) per total recorded 
employed. The current value so obtained was sub
classified in the absence of any reliable statistics on the 
assumption that one-half was on private housing work, 
one-fifth on housing repairs and maintenance and the 
remainder divided equally between public housing, 
private industrial and private commercial new work. 
These 1972 current price output per total employed figures 
were linked back to earlier years by applying the Depart
ment of Employment’s index of average earnings 
(construction industry), raised to total output at current 
prices by multiplying by the estimated numbers of 
‘labour-only’ each year, and deflated to a constant price 
series by the DOE cost indices.

Note on the validity o f the assumptions
The series for unrecorded numbers was based on the 
population census bench-marks, and was lower than 
might be inferred from the 1972/3 total of Inland Revenue 
Tax Exemption Certificates Issued to building sub
contractors under the provisions of the 1972 Finance Act.
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An appraisal o f this difference may be feasible when more 
evidence  ̂is available, as the scheme proceeds, on ^births' 
and ^deaths' of certificates in use, but there is no doubt 
that there must be and have always been many thousands 
of employees, in the construction and in other industries, 
who work in their spare time (if only during the occa
sional Saturday) on certified subcontracted work, as well 
as direct for householders. This *occasional spare time* 
work, probably mainly o f the repair and maintenance 
semi-skilled type, is not included in the new series of

unrecorded output. The omission is unlikely to be 
important enough to have more than a trivial effect upon 
the indices of total construction output. The same may be 
claimed for the effects o f other assumptions, with the 
added assurance that some of these may have led to 
compensating errors. Nevertheless, there have been 
enough ‘guesstimating* stages in this series fully to 
justify the implementation as quickly as possible o f the 
proposed sets o f checks and revisions outlined in the 
main body of this

APPENDIX II

Definition of the construction industry

Although there have been some changes over the years in the Standard industrial Classification o f the construction 
industries, the figures o f output and employment collected by the Department o f the Environment (formerly by the 
Ministry o f Public Building and Works) have not been affected to any important extent by such changes. The building 
and civil engineering operations covered by SIC Order XX (1968 Revision) arc as follows:

‘Erecting and repairing buildings of all types. Constructing and repairing roads and bridges; erecting steel and 
reinforced concrete structures; other civil engineering work such as laying sewers, gas or water mains, and electricity 
cables, erecting overhead lines and line supports and aerial masts, extracting coal from open cast workings, etc. 
The building and civil engineering establishments of government departments, local authorities and new town 
corporations and commissions are included. On-site industrialised building is also included. Establishments special
ising in demolition work or in sections o f construction work such as asphalting, electrical wiring, flooring, glazing, 
installing heating and ventilating apparatus, painting, plastering, plumbing, roofing. The hiring of contractors’ plant 
and scaffolding is included.*

Standard Industrial Classification, Revised 1968 (HMSO)

Construction work carried out by employees of gas, electricity and water undertakings is included in Order XXI.
The output o f building operatives employed by private firms outside the construction industry to carry out work oq 

own establishment is included only if the firms have a separate building department.
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APPENDIX III

Construction output: Great Britain
Comparisons between previously published and revised series

TABLE 1 £ million at current prices Indices at constant (1970) prices

Previously
Published
serics(‘)

Revised series

Previously
published
scriesC)

Revised series

Recorded output(*)
Unrecorded

Total
including

unrecorded
Recorded

output
Total

including
unrecordedContraclon Direct

labour Total Contractors Direct
labour Total

1963 ..J 2,637 473 3,110 2,637 391 3,028 239 3,267 87-0 86-5 82-7

1964 .J 3.092 522 3,614 3,065 424 3,489 290 3,779 96*9 94-7 90-9

1965 . ] 3,302 548 3,851 3,320 446 3,766 346 4,112 99-1 98-2 95-0

1966 .J 3,450 589 4,039 3,476 479 3,954 407 4,361 99-8 98-8 96-6

1967 . ] 3,654 653 4,307 3,685 512 4,198 439 4,637 103-7 102-2 100-0

1968 .J 3,881 688 4,569 3,951 532 4,483 493 4,976 105-9 104-9 103-1

1969 . ] 3,993 705 4,697 4,088 539 4,627 548 5,175 103-5 102-0 101-9

1970 . ] 4,187 747 4,933 4,302 577 4,879 633 5,512 1000 100-0 1000

1971 . ] 4,588 847 5.435 4,71 L 634 5,345 776 6,121 101-9 101-3 102-5

1972 . ] 5,095 971 6,066 5.389 699 6,088 962 7,050 I0I-8 102-8 1050

Noic: Direct labour output relates to construction work carried out by labour directly employed by public authorities. In the revised scries the 
figures omit such output if not classified under the construction industry (SIC, 1968 edition).

(‘) To 1971, as published in the quarterly Housing and Construction Statistics (issues No. 1 to No. 4), but converted from 1963=100 to 
1970=100.

O  See Table 2 for more detailed sub*cIassifications.

TABLE 2

Construction output(^): Great Britain
Revised series 

At current prices
£ million

(*) Output by contractors and by the direct labour departments of public authorities classified to Construction (Order XX) in the 1968 Standard 
Industrial Classification.

(*) Including house improvement work.
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Statistics of deliveries and orders in the engineering industries
The background to the new monthly enquiry

Sammary
article describes the enquiry into deliveries and 

orders in the engineering industryC) which was in 
operation between 1958 and 1971 and gives the results 
or an investigation ihto its methods and some particular 
defects. Finally, it sets out the ways in which certain 
findings of that investigation have been implemented in 
the new monthly enquiry into sales and orders in the 
engineering industries.

Introduction
The issue of the Board o f Trade Journal for 8 May 
1959 contained an article introducing *A new scheme 
of engineering statistics’. This new scheme formed 
part of the programme of improvement in the country’s 
economic statistics which was outlined by the then 
Chancellor of the Exchequer, the Rt. Hon. Harold 
Macmillan, in the House of Commons on ! August 
1956. The scheme, known as the KS/Eng enquiry or as 
the comprehensive engineering enquiry, took over from a 
less uniform and complete arrangement in which the 
regular supply of statistics for the engineering industries 
had been based on a large number of separate forms, 
each for a separate category of products. Estimates of 
changes in the activity of the whole group of industries 
had been derived from those more limited enquiries in 
spite of the known inadequacies.

Now, as a part of the current development of industrial 
statistics (see the article by J. Stafford in Statistical 
News. 1.7) a further review has resulted in a second 
redesign of the enquiry surveying the economic activity 
of the engineering industries. The first period to be 
covered by this new enquiry was January 1972.

The comprehensive engineering enquiry (1958— 1971)
The comprehensive engineering (KS/Eng) enquiry was 
introduced in 1958 by the Board of Trade. The full 
quarterly enqui^ and monthly sample enquiry provided 
a means of obtaining comprehensive and timely indicators 
of changes in output and orders for the very important 
mechanical and electrical engineering sectors of industry 
(representing at present 16-8 per cent of the total weight 
in the current index of industrial production and 22-4 
per cent of the total weight of all manufacturing industry). 
The general form of the enquiry was settled at that time 
as well as the methods of calculating the various index 
numbers and other statistical indicators and series which 
are produced from the basic data. Since then, there has 
been some further extension of the coverage in terms of 
both product and respondents and also some amendment 
to the enquiry form consequent upon the revision to the 
Standard Industrial Classincation (SIC) in 1968, but the 
basic methods have not been altered.

(t) Orders VII to IX of the 1968 Standsrd Industrial Classification.

The data derived from the comprehensive engineering 
enquiry formed the basis for the following series:

(a) Index numbers o f the volume o f orders and deliveries. 
These were produced for the total of the three SIC 
Orders VII (mechanical engineering), VIII (instru
ment engineering) and IX (electrical engineering) 
and for the three Orders separately. Nine time series 
were derived for each of the three SIC Orders and 
for the total, as follows:

Orders on hand Total
Home
Export

Deliveries Total
Home
Export

Net new orders Total
Home
Export

(b)

(c)

Input to the index o f industrial production. Monthly 
indices of volume of deliveries for each order were 
also calculated from the enquiry data. The Central 
Statistical Office who are responsible for the index 
of industrial production, obtained data for MLH 
342 (Ordnance and Small Arms) separately and 
combined it with the contribution for Order VII 
from the enquiry. Indices were published for the 
separate SIC Orders.
Provision o f value figures. In addition to providing 
index numbers as described, the enquiry also served 
to provide current value figures for groups of 
principal products of each o f the industries, in the 
area covered. These were published quarterly, 
without seasonal adjustment, in the Monthly 
Digest o f Statistics.

Methods used in calculating the index numbers
The enquiry attempted to cover all firms employing more 
than 25 people which are classified to the mechanical, 
instrument and electrical engineering industries. All of 
these firms were asked to send in returns at least once a 
quarter whilst a sample, containing most of the large 
firms, completed monthly forms.

The whole field was covered by two similar forms—one 
for mechanical and one for electrical and instrument 
engineering. The monthly and quarterly forms were 
virtually identical. Information was sought under a 
number of principal product group headings relating to 
the products of each of the minimum list headings (MLH) 
within the industry groups.

For each product heading, four figures were collected:
Deliveries, total and export 
Orders on hand, total and export
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It was thus possible to compile statistics of the total 
deliveries and orders on hand not only for the whole of 
mechanical, instrument and electrical engineering but of 
the principal products of each industry. The values of 
principal products of an MLH were used as proxy 
indicators of activity in that industry as a whole.

Total and export figures for both deliveries and 
orders on hand were obtained by direct aggregation from 
the returns; the components for *home’ were then 
derived as the differences between the appropriate total 
and export figures. Because respondents from the 
engineering industry, in general, find it easier to provide 
returns of orders on hand rather than of net new orders, 
the latter were not asked for explicitly. Net new orders 
(NNO), as published in index form, were derived from 
the delivery (DEL) and orders on hand (OOH) figures 
after deflation for price changes and seasonal adjustment 
had been carried out on both sets of figures, using the 
following definition:

N N O (o  =  D E L o) +  [O O H („

It should be noted that the entity thus defined as ‘net new 
orders’ differs from the value derived by a direct measure
ment of new orders, firstly because the derived net new 
orders are automatically diminished by cancelled 
orders (which are reflected in the enquiry data for orders 
on hand) and partly because of any errors or omissions 
in the collected data for deliveries or orders on hand.

The various series listed earlier were derived from the 
enquiry data in differing ways. A form of chaining was 
used on the monthly calculations for the index of 
industrial production (i.e. those derived before reference 
to quarterly data) but all other series were derived by 
reference to the base year value. However, in all cases 
monthly series were corrected to correspond with the 
quarterly series as these became available. In the 
quarterly calculations for the index of industrial pro
duction estimated values at minimum list heading level 
were combined by net output weights to give series at 
SIC Order level. Indices other than those for the quart
erly index of industrial production were compiled at 
SIC Order level: this was the equivalent of gross output 
weighting. In every case, the indices were expressed in 
volume (or quantum) terms by dividing the estimated 
current values (or corresponding value index) by a 
wholesale price index for the appropriate industry 
products. Whilst the components for the index of 
industrial production were passed to the Central 
Statistical Office without adjustment for seasonal 
factors, other indices were published in the seasonally 
adjusted form. Seasonal adjustment was done by multi
plicative factors obtained from the US Bureau of the 
Census, Method II (X -ll variant), which is also the 
method employed by the CSO in seasonally adjusting 
the components and main totals of the index of industrial 
production.

The calculation of the monthly index involved a 
weighted linking process due to the fact that the enquiry 
data were based on a limited sample. The monthly sample 
was divided at SIC Order level into three strata; all 
large firms were included in the first stratum but only 
I in 5 of medium firms in the second, while I in 10 of 
small firms was sampled in the third. For the monthly
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link each return was multiplied by the reciprocal of the 
sampling fraction and the link was therefore:

3 where L =  Link
T.,W .

I

T =  total value of 
matched set 

Wj ^  10, 5, 1 
, =  current period
j =  stratum

W , • T ; , . - , )

J =  1

The link L, defined above was then used to derive a 
total representing all firms for the current period. This 
was, essentially, on the basis that

Y( —  X  L,
(Y, and Y,_i each being before price deflation and 
seasonal adjustment).

A working day correction factor was incorporated 
into the calculations for the index of industrial produc
tion and the quarterly calculations for the index of 
deliveries.

A further aspect of the problem lay (and indeed 
still lies) in the fact that, although firms were asked to 
reply promptly, the first provisional monthly index 
numbers were needed when sometimes only about half of 
the returns had been received. Provisional indices were 
calculated at approximately 5 weeks (first link) and 
more complete estimates at 9 weeks (second link) after 
the end of the period. Depending upon the stage in the 
quarterly cycle (since monthly indices were made final 
only when related to the final figures of the appropriate 
quarters as based on the full quarterly enquiry) it could 
be five months after the end of the period before monthly 
indices were regarded as ‘final’ and not amended further. 
Estimation for non-response was carried out by means of 
a simple ratio estimator. Information relating to the 
current period was linked to comparable information 
(i.e. in terms of matched pairs of respondents) for an 
earlier period so that a ratio or percentage change could 
be produced for each industry and each SIC Order. A 
set of returns for the current period from a reporting 
unit was used only if the same reporting unit also made a 
return in the immediately preceding period. The matched 
sets were aggregated to produce totals and from these 
the ratio or link Lt was obtained (see above).

Study of the performance of the enquiry
Reasons for dissatisfaction
Until the end of 1968 the index numbers appeared to be 
relatively stable. During 1969, however, they began to 
display an unusual volatility and proneness in the early 
estimates to appreciable revision. With hindsight it 
appeared that a good deal of this volatility arose from 
two operational changes introduced at the beginning of 
1969—a revised enquiry form resulting from the 1968 
revision to the Standard Industrial Classification, and the 
teething troubles associated with the transfer of the data, 
processing to a new computer system. Nevertheless, the 
behaviour of the index numbers suggested the need for a 
more fundamental examination of the system from the 
statistical point of view. The statistical examination was
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conducted during the latter half o f 1970 and early 1971 
by the Department of Trade and Industry* with members 
of the Department of Economics and Statistics at 
^inburgh University acting as consultants, and with 
the help of the CSO. The CSO has recently taken steps 
(use of a weighted average trend of past figures: see 
Trade and Industry 14 October 1971, page 95) to provide 
a smoother scries and one less prone to major revisions.

The ensuing invcstijgalion devolved into finding the 
answers to the following five main problem areas which 
are important and at the same time susceptible to 
statistical analysis using the data available, and where 
any findings could be implemented in the new enquiry 
without too much difficulty.
(a) Response. The characteristics of early responders— 

sire, percentage change, variance—were investigated 
in order to try to improve early estimates.
Stratification. Two methods of stratification were 
considered—by size (in terms of turnover) and by 
industry.
Estimators. A number of ratio and regression 
estimators were compared.
Size o f sample. The efficiency of the present sample 
was considered and the effects of ignoring the small 
firms assessed.

(b)

(c)

(d)

(c) Error. An estimate of the degree o f error present was 
made at various levels of response.

In order to investigate these problems the data for 
all firms throughout 1969 and part of 1970 was analysed. 
In addition a more concentrated analysis was performed 
on a few months of this period by running a simulation
exercise.

Results o f the investigation
It is only possible to include in this short article a 
selection of the operationally important inferences which 
were drawn from the material. These are given in the 
order of the headings listed above.

It was not found possible to determine the charac
teristics of early responders sufficiently firmly to justify
their use in^redicting the final response. There was some

of a tendency for the smaller firm to reply 
sooner than the larger one but this, if it existed, was not 
very pronounced. Moreover there was a high degree of 
variability between periods that made it more difficult 
to infer the value to be expected from the full sample.

Stratification by size was found to be a useful method 
of arranging the data, but stratification by industry in 
addition was found to result in little improvement over 
stratification by size alone. However, stratification by 
industry had the advantage of facilitating separate 
industry analyses and a particular point that became 
apparent was the tendency for any stratification by 
size to require revision fairly quickly.

A number of ratio and regression estimators were 
assessed and various lags and combinations of lags 
were looked at. No clear preference on statistical 
grounds emerged and it was concluded that a single lag 
ratio estimator, with its attendant advantage of sim
plicity, would continue to be the appropriate method 
although the more complicated estimators would pos
sibly repay studying in the new enquiry.

It was found that omission of the smaller firms made 
only a marginal difference to the calculated link relatives.

When estimates of error were made, the situation at 
first link (the earliest estimate: see ^Methods used in 
calculating the index numbers’) was understandably 
the worst. Although it was not found possible to derive 
confidence intervals in precise terms, it was judged 
empirically that estimates for the indices for single SIC 
Orders could well be as much as five percentage points 
out when the first link was calculated 5 weeks after 
the end o f the reporting period. Furthermore, the 
volatility over time o f the variance associated with the 
estimate of the link relative derived from the sample, 
suggested that there were additional uncertainties 
associated with using the conclusions outside the period 
from which the data used in the investigation had been 
drawn.

The context
The new enquiry

The development of a new monthly enquiry into the 
engineering industries has to be seen in the context of 
the new look being given to official industrial statistics 
as a whole. The former system of quinquennial censuses 
supplemented by an incomplete collection of short 
period enquiries is in the process of being replaced by 
a comprehensive range of related quarterly enquiries 
supplemented by annual and less frequent enquiries. 
The quarterly sales enquiries, the pivot of the new 
system, call for each reporting unit to return all its 
sales and receipts on the one form. Although the ques
tionnaire is detailed in product terms and final analysis 
will embody full carry-in(^) and carry-out.(^) the 
enquiries are based on ’census industries’, (i.e. all 
respondents are classified to a particular census industry: 
a census industry being roughly congruent with a 
minimum list heading in the Standard Industrial Classi
fication, 1968).

In particular therefore a definite relationship has had 
to be specified with the quarterly sales enquiries into 
engineering, which take the place of the quarterly 
element of the comprehensive engineering enquiry. The 
purpose and content o f the quarterly sales enquiries, by 
which all industries will eventually be covered, and the 
procedures for carrying them out, have now been 
settled in essentials for some time (sec R. W. Green, 
Statistical News. 8.7). Although the quarterly sales 
enquiries for the engineering industries have either 
only just started or are shortly about to start, there is a 
considerable back-log of experience in other industries 
(see A. A. Sorrell, Statistical News, 6.4 and 7.22).

Since the form and scope of the new quarterly sales 
enquiries had been settled, any adjustments needed to 
ensure correspondence between the quarterly and 
monthly enquiries have tended to fall on the monthly 
rather than the quarterly side. The quarterly enquiries 
collect product details but they are industry-based, in 
that each enquiry covers the total sales of establishments

(2̂  'Carry-in' is defined as the value of sales of the principal 
products of the particular census industry made by firms 
classified to other census industries.

( )̂ 'Carry-out' is defined as the value of sales of the principal 
products of other census industries made by firms classified to 
the particular census industry.
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c<trsiiied to an industry. This has influenced the decision 
thtti the new monthly enquiry should be industry-based 
and not commodity-group-based as the previous 
enquiry (1958—1971) was. The fact that the same popula
tion of firms is being surveyed for both the quarterly and 
the monthly enquiries raises the question of consistency 
of reporting by the same respondent to the two enquiries. 
To make the situation easier for the respondent and to 
obtain consistency between the monthly and quarterly 
figures, it was decided that the figure asked for on the 
monthly enquiry form should correspond to the total 
on the quarterly form. Therefore there is a change from 
deliveries to sales between the old and the new monthly 
enquiries. The notes on the new questionnaire define 
sales as deliveries on sale and specifically include, in 
addition, sales of waste products, residues, etc.; receipts 
from work done and services rendered to other organisa
tions; and sales of merchanted goods. These additional 
receipts were excluded from the product deliveries 
totals in the previous enquiry. Canteen takings are 
excluded, as they are from the quarterly enquiries.

The new questionnaire is therefore much simpler than 
the previous one. Leaving aside the identifying questions, 
four cells only (sales, total and export; orders on hand, 
total and export) replace the page of commodity-group 
rows on the old form. Further, one form suffices for the 
three SIC Orders instead of two types as before, as no 
product detail is to be collected.

Another general factor affecting the overall design 
of the new enquiry follows from the desirability of 
fitting in the new monthly enquiry as far as possible with 
the general reorganisation of official industrial statistics 
referred to above. The Business Statistics Office is the 
collecting agency for this system. The resulting call for 
standardised practice has influenced the design of the 
new enquiry in at least three areas.

First, the use of a common register has imposed the 
need to take particular care in negotiating the catchment 
area for the individual respondent. For example, 
information on orders on hand is not always readily 
available at the same level in the hierarchy of the enter
prise as sales information. Another way in which a 
necessity for a compromise solution arises in this same 
area is through the decision to include merchanted goods 
in the concept of ‘sales’ and the consequence of this for 
firms with several establishments. There is a practice in 
certain of such firms of controlling total sales operations 
from one of several manufacturing units. This means that 
goods produced at one address may well be entered as a 
‘purchase’ at the sales office in another address of the 
same enterprise, and then be ‘sold’ again from there. 
One way to avoid including this additional quantum of 
merchanted goods would be to cover all the addresses 
of the enterprise on the one responding form. However, 
other considerations such as a desire to differentiate 
between returns from different economic regions can 
come into conflict with this solution. Hence, a specific 
compromise solution has to be found for each in
dividual case.

Secondly, standardisation of computing practice can 
also lead to compromise between the desired optima of 
individual enquiries. The imputation techniques for 
deriving value figures may not be precisely the ones which 
would be chosen for deriving series of indices.

84

Thirdly, it is desirable that the wording and therefore 
the notes, where possible, should be standardised on 
questionnaires issued by the same collecting agency. 
This can feed back into the choice of entity about 
which the questions are being asked.

The enquiry
With the results of the quantitative study and the factors 
outlined above in mind, two further major decisions 
were made. The first of these was that the enquiry 
should be made statutory. It was felt that by this means, 
the chance of getting usable information as early as 
possible would be maximised, an important factor in 
this type of enquiry. Secondly, it was decided to change 
the sample type to the form known as a cut-off sample. 
Using the detailed results of the study referred to abovej 
the levels of cut-off for SIC Orders VII and VIII were 
set at respondents employing one hundred and that for 
SIC Order IX at respondents employing two hundred 
people. By including everyone over these levels, it is 
expected to improve appreciably the ability of the sample 
to represent the statistical population and, at the same 
time, by omitting those under these levels it has allowed 
some reduction of the form-filling burden on industry. 
The risk of appreciable bias often associated with the 
use of a cut-off sample is countered by the proposal 
to use the results of the extensive quarterly sales enquiries 
as a continuing definitive series.

One difficulty in this respect is that the quarterly 
sales enquiries are not asking respondents about their 
orders or in general about their exports. It will not, 
therefore, be possible to use the quarterly enquiries as a 
reference for these facets of the new monthly enquiry. 
However, it is hoped to overcome this problem with 
periodical enquiries on a sampling basis.

As stated earlier, a single lag ratio estimator is being 
used. A ratio derived from matched pairs is used to 
impute values for non-responders. The imputed values 
are incorporated in the monthly totals, from which 
indices are calculated.

One of the improvements introduced on a regular 
basis is the identification of and the allowance for 
atypical respondents in a particular pair of periods. 
Where imputation procedures are used, misleading 
results may be obtained from using the early values 
returned without discrimination; if the early returns are 
unrepresentative the totals imputed from them can be 
seriously wrong.

The derivation o f indices
As before, the new monthly enquiry will produce nine 
series, the total, home and export series in respect of 
sales, orders on hand and net new orders for each SIC 
Order. The identity used in the new enquiry to obtain 
net new orders is the same as the one quoted above as 
used in the earlier enquiry. However, it is applied more 
logically at the raw data stage and not, as previously, 
after adjustments for price changes and seasonal factors.

Another new feature in the derivation of the monthly 
indices from the new enquiry is that the method of 
aggregating to SIC Order level is changed. For the index 
of industrial production, apart from the difference 
arising from moving from a product orientated enquiry
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to an industry based enquiry, the change is effectively 
one of applying to the monthly index the procedures 
which were u s^  for the quarterly index in the old 
enquiry: that is to say the indices for the SIC Orders are 
built up from individual indices for the appropriate 
census industries using J963 net output weighting. In 
the case of the derivation of the indices for sales and 
orders from the new enquiry the values for the various 
census industries are weighted in the proportions of 
their gross output in 1963. The latter represents a more 
substantial change from the procedures outlined in 
'Methods used in calculating the index numbers*: the 
practice in the former enquiry was to aggregate the vari
ous value totals at SIC Order level before dividing through 
by the base value; this approximated to gross output 
weighting at current values.

The indices at the census industry level are derived 
from imputed totals for the period concerned related to 
given values for the base period. The index calculation 
programme on the computer also applies price deflation 
to the value ratios to give volume indices, and provides 
adjustment for seasonality, using factors derived from 
application of the X -11 variant o f the Census Method 11. 
A final programme produces trend estimates o f these 
volume indices which are then ready for publication in 
the new series of Business Monitors which has been 
created for this purpose. The seasonally adjusted monthly 
series of deliveries and net new orders show considerable 
volatility, and it is thought that smoothed indicators of 
change in the industry in the short period, as given by 
trend values of the indices, will provide a useful ad

ditional series which will also be published in the Business 
Monitor.

The relationship of the new monthly enquiry to the 
quarterly sales enquiries will indirectly allow a more 
refined procedure of deflation. The commodity detail of 
the quarterly enquiry enables wholesale price index 
numbers to be applied to sales o f product groups within 
individual census industries, (i.e. at a more detailed 
level than can be carried out on the monthly enquiry). 
The individual series at constant prices so obtained when 
aggregated will enable an essentially base-weighted volume 
index to be derived for each industry. This finer level of 
working o f the quarterly data achieves much the same 
effect as the application o f a currently weighted wholesale 
price deflator to the current values o f sales o f each 
industry. This implied price deflator provides certain 
essential information also for the final conversion to 
constant prices of the monthly enquiry results, (which 
will first have been deflated by a proxy wholesale price 
index at census industry level).

Conclusion
The new monthly enquiry into sales and orders in the 
engineering industries was introduced in January. ■ A 
considerable amount o f work has gone into selecting 
the optimum solution to the various problems identified. 
The changes made, including the selection of a larger, 
better designed sample; making the enquiry statutory; 
and the use o f a simpler questionnaire; should lead both 
to earlier response and to improvement in reliability.

Department o f  Trade and Industry
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Economic accounts for agriculture
E. L. Snowdon, Chief Statistician and W. N. T. Roberts, Statistician, Ministry o f Agriculture, Fisheries and Food

The accounting framework
The relative and not unimportant contribution made by 
farming to the economic wealth of the United Kingdom 
is indicated by the statistic that agriculture contributes 
something over 3 per cent of gross domestic product at 
factor cost, and achieves this by employing under 3 per 
cent of the total w'orking population. The calculation of 
the first of these two percentages requires a numerator 
which is derived from one of the economic analyses of the 
performance of United Kingdom agriculture carried out 
by the Economics and Statistics divisions of the Ministry 
of Agriculture, Fisheries and Food—an analysis involving 
the compilation of a ‘production account’ to measure the 
results of economic activity on all farms (agricultural 
holdings) within Great Britain and Northern Ireland (see 
also first two paragraphs of Requirement to serve a 
multiplicity o f needs below). This article considers only 
the production account; it does not deal either with the 
capital account or with sample surveys of accounts on 
individual farms.

The production account at national level shows the 
main items of receipts and expenses calculated on the 
assumption that holdings are all operated by tenant 
farmers (that is, a notional rent is imputed for the owner- 
occupier). The composition and coverage of the account 
and hence the definition of terms used therein have evolved 
and been refined over the years, and it is the purpose of 
this article to show how and why such changes have been 
introduced. The present position can be seen from an 
inspection of the accounts shown in Appendix III, the 
lay-out of which enables the various major components 
and their constituent parts to be clearly distinguished. For 
a better understanding of the subject, however, four of the 
terms now used in the accounts merit closer definition:
(i) Output generally covers the value of production (a) 

sold oflf farms, including feed and seed so sold but 
subsequently bought back after or w'ithout process
ing; and (b) consumed in farm households or given 
to farm workers as payment in kind; it also includes 
changes in work-in-progress (that is, changes in the 
areas of different crops and in livestock numbers), 
and changes in the levels of stocksof finished products. 
Output does not, however, cover that part of pro
duction retained for use on the farm of origin. The 
components of Total, Gross, Intermediate and Final 
output and the relationship between them can be 
seen without difficulty from Appendix III.

(ii) Final output in essence represents the value of farm 
produce available for use in the rest of the economy 
after agriculture’s own requirements for home-grown 
feed and seed have been met.

(iii) Net product {previously Net output) measures the 
value added by farmers, landowners and farm 
workers to all the goods and services purchased from 
outside the agricultural sector—whether from 
abroad, or from other industries within the United 
Kingdom.
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(iv) Farming net income represents the difference between 
total receipts and total expenditure adjusted for 
changes in work-in-progress and in stocks, deprecia
tion, labour costs, net rent and interest. This income 
is the reward for the manual and managerial labour 
of the farmer and his wife, and for the use of the 
occupier’s investment after provision has been made 
for depreciation.

A fairly detailed history of the evolution of economic 
accounts for agriculture is given at Appendix 1 from which 
it will be seen that separate measurements of output and 
income proceeded independently of each other until they 
were brought together soon after the end of the Second 
World War w-hen data were required to be assembled for 
the purposes of the statutory Annual Review of the 
economic conditions and prospects of the agricultural 
industry. Measurements of gross and net output (now 
called net product) are necessary for understanding 
whether, and if so, how supplies of food, feed and fibres 
from home agriculture are changing over time; likewise, 
the concept of farming net income is another important 
factor in the assessment of the economic health of the 
industry.

Some anomalies
The separate historical origins of the two assessments of 
agriculture’s economic health (the one based largely on 
the value and volume of output, the other on the income 
generated for farm operators), resulted over time in 
numerous small, avoidable, mostly unimportant but 
sometimes highly inconvenient dilferences in the treat
ment and use of the same basic data for the separate 
indicators of economic performance. For many years 
there were not merely two accounts, one at current prices 
and one at constant prices, but effectively three^‘\  one of 
which measured gross output at current prices, one net 
income, also at current prices, and the third net output at 
constant prices. (The definition of ‘net’ has changed over 
time—see fourth and fifth paragraphs of Appendix I.)

Two of the main differences between the two current- 
priced accounts lay in the treatment of work-in-progress 
and stocks; firstly, some but not all slock appreciation was 
included in the net income account, and most but not 
all stock appreciation was excluded from the gross output 
account; secondly, whereas the former valued changes in 
work-in-progress at cost of work done excluding the value 
of the labour of the farmer and his wife, the latter valued 
these changes at actual or notional market prices includ
ing profit. There were, too, presentational differences, for 
example 0) the value of own-account capital formation 
was treated as a part of revenue in the Annual Abstract 
table on net income but as a negative element of expenses 
in the Annual Review White Paper table and in the 
constant-priced account in the Abstract; (ii) the net 
income account valued the input of fertilisers before 
subsidy and included the subsidy on the output side of the 
account, whereas the constant-priced net output account
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valued fertilisers net of subsidy and showed a correspond
ingly* lower figure for production grants on the output 
side; and (iii) deficiency payments on retained cereals 
in the constant-priced account were included in the output 
of cereals, whilst in the net income account such pay
ments on cereals retained on farms were excluded from 
the value of sales of cereals but included instead under 
Sundry output (or Other products, depending upon the 
publication in which the table appeared). Other minor 
anomalies were discovered during the most recent re- 
basing of the constant-priced account (sec fifth paragraph 
of Appendix I).

The objectives o f harmonisation and some unsolved problems
During recent years the concepts and methods used in 
constructing the economic accounts for agriculture have 
been harmonised to remove anomalies. In achieving this 
it has been possible firstly to limit the accounts to two, 
one at current, the other at constant prices (an account in 
which quantities and constant prices of output and input 
items arc separately and objectively measured); secondly, 
and this was one of the chief innovations, to bring about 
the maximum simplicity and clarity of relationship be
tween the two main indicators; and thirdly, to present the 
accounts in sufficient detail to meet a multiplicity of needs.

When considering basic concepts, it is, of course, 
imperative to establish what one should be attempting to 
measure as an indicator of economic activity, and how 
one can measure this consistently both at the ‘micro* level 
of an individual product and at the ‘macro* levels of the 
national farm and of the national economy. It must also 

borne in mind that whilst it is essential to achieve 
consistency between the output and input sides of the 
account, it is not always possible—or necessary (although 
needs change over lime)—to achieve consistency of 
treatment between individual items of output or of input. 
For example, until 1957, gross output of cereals did not 
include sales for feed or for seed. In 1958 cereals sold off 
the national farm and repurchased as feed were included 
in output'^*, and in 1959, this principle was extended to 
other crops sold for feedingstuffs'^’. Sales of seeds, 
however, continued to be excluded until 1971'** from 
which year onwards they have been treated in the same 
manner as feed. To remain consistent with this changing 
definition of the output of certain individual commodi
ties. it was, of course, necessary to keep in step by 
broadening simultaneously the definition of the cor
responding input items.

From the point of view of measuring the result of 
agricultural effort, that is the output, commodity by 
commodity, resulting from the input of manual and 
managerial labour, land, capital and all the supporting 
current material inputs of fertiliser, fuel, etc., this 
progressive widening of the coverage of the concepts 
output and input was an improvement to be welcomed. 
One could go further and argue that not only alt sales of 
crops and livestock should be covered but retentions of 
harvested crops too, since it is total crop production and 
not just that part of production which is sold that is the 
result of all the inputs. Produce retained on farms for 
consumption as foc^ by the farm household (or given as 
payment in kind to farm workers) is regarded as part of 
output, notionally sold by the farmer as a producer to 
himself (or his labour force) as a consumer. Why not
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regard crops retained on the farm of origin for use as feed 
or seed likewise?

Then, too, sales of store livestock (that is. animals, 
mostly cattle, not yet fully fattened) are still treated in the 
accounts in the manner originally adopted for seed and 
feed; the value of sales between farms whether directly or 
through a market or a dealer is ignored, both as output 
and input, and only the dealers* or marketing margins 
and transport costs are entered as the input resulting 
from this domestic trade. (The full value of imported 
store animals from outside the United Kingdom, how
ever, is entered on the input side of the account.) To 
ensure the accuracy of the accounts for separate countries 
of the United Kingdom (sec paragraph two of Appendix I), 
the full value of those ^tore animals moving, say, from 
Scotland to England must be included as part of each 
country's output or input as appropriate since they are 
one of the results of the producing country’s usage of 
inputs. Simple addition to the United Kingdom level of 
separate country accounts so constructed, would however 
give rise to levels of United Kingdom output and input 
which, while meaningful for some types of economic 
analysis, would be overstated for others. Present practice 
therefore is to ignore these 'within United Kingdom* store 
livestock movements in the United Kingdom economic 
account for agriculture although an estimate o f the full 
value of such sales is included in the United Kingdom 
input/output matrix which is inclusive of all inter- 
establishment transactions within each industry'’*.

The questions posed in the two preceding paragraphs 
have been (partially) answered by adhering to the national 
accounts principle that the results of economic activity 
are to be recorded as output only when goods or services 
move from producers in one industry (and agriculture is 
an ‘industry* in this context) to purchasers who receive 
those goods or services either in another industry (for 
example, food or feed processing) or in the final consump
tion sectors of the economy (for example, households, 
catering establishments, institutions, etc. or exports).

Unfortunately, the tidying up which put seeds on to the 
same basis as feed raised new problems in connection with 
the compilation of the matrix of United Kingdom input/ 
output transactions. Such a matrix can be constructed on 
one of several bases (for example, industry/commodity, 
industry/induslry or commodity/commodity), but one 
universal convention is that the distributive industry is 
recorded as purchasing only the inputs of fuel, wrapping 
materials and the like needed in order to sell its services; it 
is not recorded in that matrix as having an input and an 
output of all the goods that pass through it. This is a 
major departure from the ‘crossing the boundary* or 
‘change of ownership* principle referred to above as the 
criterion for deciding whether the results of an industry’s 
economic activity should be recorded as part of Its output. 
The rigorous adoption of the input/output convention in 
the case of sales to distribution means that, in the case of 
agriculture, sales of seed and feed off the national farm 
to merchants who do no more than merchants ordinarily 
do (bulk, store, break bulk, re-pack, etc.) before selling the 
seed or feed to other farmers, arc in effect inter-farm sales 
accompanied by an input to agriculture of distributive 
services. It follows from this that in a matrix that excludes 
alt inter-establishment transactions within an industry— 
that is, a matrix in which all the diagonal ceils are blank-*-
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the total output of agriculture would include only such 
sales of feed as are purchased and processed by the feed 
compounding industry or exported^®’. Hence, in answer 
to the question implied in an earlier paragraph, the 
measurement of output depends entirely on the type of 
analysis for which the concept is to be used. In the interests 
of flexibility, the economic accounts for agriculture should 
ideally record separately sales of home-grown feed to: 
(a) Distribution, repurchased by Agriculture and (b) 
Manufacturing. In terms more familiar to the agricultural 
economist or statistician, these correspond respectively to 
home-grown feed sold and repurchased ‘straight’, and 
sales to compounders for processing (but excluding 
home-grown cereals sold by compounders unprocessed).

There is a further problem arising from the progressive 
widening of the definition of crop output for although 
this has provided an increasingly more meaningful 
measurement of that output, there is some inconsistency 
in including in gross and total output both the seed and 
feed sold and the crops and livestock products which 
result from the consumption of that seed and feed. One 
continually encounters this statistical dilemma: if the 
full results of agricultural effort are to be assessed, then 
one should add together in some acceptable accounting 
unit (usually but not always, money values) all the 
produce, both sold and retained, that is the physical 
result of all the inputs to the activity—but this involves 
double-counting seed and feed; alternatively one should 
add together only that which produces a total value that 
is free from all duplication—but this does not reveal at 
the gross and total output level the full result of the inputs 
used. Since 1972 these twin needs have been met in part 
by showing in that year’s Annual Review White Paper^^  ̂
gross output (which includes this duplication of sales but 
excludes retentions), intermediate output (which consists 
of the ex-farm value of seed and feed sold but sub
sequently repurchased) and final output (which is the 
difference between the two). On the input side of the 
account, the corresponding concept of net input, equal to 
gross input less intermediate output, was introduced at 
the same time. Final output as defined in the second 
paragraph represents the value of farm produce available 
for use in the rest of the economy after agriculture’s own 
requirements for home-grown seed and feed have been 
met; it also includes agriculture’s own account capital 
formation and the change in work-in-progress. Net input 
represents agriculture’s net demand on the rest of the 
economy for goods and services (excluding the services of 
land, labour and capital) required for agricultural 
production.

It is recognised that in introducing the new concept of 
intermediate output, a definitional inconsistency has been 
introduced between the accounts for agriculture and those 
for the economy as a whole in the input/output context. 
Strictly speaking, the intermediate output of any industry 
in a transactions matrix consists of all sales to other 
industries (and,* in a ‘gross’ matrix, includes sales to 
itself); in other words it covers all sales except those to 
final consumers. Thus all sales from agriculture to 
processing industries are ‘intermediate output’ irrespective 
of whether those industries sell to farmers (for example 
feed) or to final consumers (for example food). It never
theless seemed convenient and defensible to use the term, 
in the context of the agricultural accounts considered on
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their own, to describe one important component of 
agriculture’s total sales.

A shortened version of the fully harmonised accounts 
at current prices, showing successively gross product, net 
product and net income, was published for the first time 
in the Annual Review White Paper for 197F®>, and fuller 
versions at both current and at constant prices were 
given in the Annual Abstract of Statistics for the same
year‘®> (with the constant-priced account extending only
to net product). The other main innovations in the 
harmonised accounts are the separate entry for total 
depreciation (both landlords’ and tenants’) with a 
consequential narrowing of the former item of gross rent 
to net rent (that is, by excluding landlords’ maintenance 
and depreciation); the separation of stocks of input items 
on the input side of the account from work-in-progress on 
the output side of the account; the subdivision of each 
of these components into the change due to cost (or stock 
appreciation) and the change due to volume; the valuing 
of these stocks and work-in-progress at the average cost 
per unit during the year of account; and, finally, the 
recording of fertilisers before subsidy on the input side of 
both the current and constant-priced accounts, with the 
subsidy included on the output side.

Requirement to serve a multiplicity o f needs
At present, farming net income excludes (with some 
unimportant exceptions) income received by farmers 
from non-farming activities. If the productivity of 
resources used in agriculture rather than in other 
industries is of interest, then the present method is the 
appropriate one, but if interest were to be concentrated 
on the income accruing to farmers and their families 
from all sources and from all their activities, then it would 
be quite proper to include in the account all income and 
expenditure of the farmer associated with his agricultural 
holding whether or not directly related to agricultural 
activities, for example, that arising from taking in holiday 
guests, from campers, caravan sites, and the like. Further
more, the physical coverage of farming net income is now 
limited to ‘Allcommerciallysignificantholdings’. (Broadly 
these are holdings with 26 standard man-days per year 
or more, where a standard man-day represents 8 hours* 
productive work by an adult male worker under average 
conditions.) This physical coverage replaced from 1970 
the definition previously used for farming net income of 
‘holdings of over 1 acre of crops and grass’.

The dual restriction of farming net income to farming 
activities on holdings above a certain threshold of com
mercial significance, although appropriate for the 
Government’s review of the economic condition of 
farming, is not the one used for the National Accounts. 
The gross product of agriculture for the National Income 
Blue Book differs in that it includes not only the value 
added by agricultural contractors and stud farms (which 
are formally part of the industry Agriculture according to 
the Standard Industrial Classification), but also the value 
of any sales from ‘commercially insignificant’ holdings. 
These components have to be added in order that at the 
national level, total expenditure shall be equal to total 
income and that all incomes shall have an industry of
origin.
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One of the difficulties produced by the earlier ‘un
harmonised’ accounts was the fact that the gross product 
of agriculture for the National Accounts had to be 
calculated by different methods depending on whether it 
was required at current or at consunt prices. Although 
the National Income Blue Book docs not show in 
absolute terms the GDP by industry at consUnt prices, it 
docs give volume indices for Agriculture, forestry and 
fishing combined. The agricultural component of these 
indices was (and is) derived fairly readily from the 
constant-pric^ account by adding total depreciation to 
net output (or net product). Net product at current prices, 
however, was not immediately available, so that the 
current-priced value of agriculture’s gross product had to 
be calculated somewhat clumsily by starting with net 
income and adding back to it labour, interest, tenants* 
depreciation and the former item gross rent less landlords* 
maintenance (sec reference above). With the new style 
harmonised accounts it is now much easier to meet 
National Income Blue Book requirements and, also, to

analyse changes from year to year in the value, volume 
and prices of certain main elements of farming net 
income.

Conclusion
As in so many other fields of endeavour, progress is made 
by slowly improving what we have ready to hand and the 
statistical models of today can trace their parentage back 
to the relatively unsophisticated models of yesterday. 
Perfection is nevertheless as elusive as ever and there are 
still many improvements which can, no doubt, be made 
in the series of estimates described in this article. Mean
while, to illustrate (he significant developments that have 
already taken place, the first and the latest economic 
accounts at current prices for United Kingdom agriculture 
as published in the 1951*'®’ and 1973*’’ Annual Review 
White Papers are reproduced at Appendices II and III. 
Appendix IV shows the latest published fully detailed 
accounts at both current and constant prices***'.
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APPENDIX I

agriculture
in the United Kingdom

Output
The first published official estimates of the total value of 
agricultural output from holdings in Great Britain were 
those relating to the 1908 census of agriculture**^’ and 
it was nearly twenty years before the second estimates 
were published, relating to the census of 1925 
The 1908 report also gave estimates of the tot^l value of 
milling offals and oilcakes for use as feedingstuffs, and 
of fertilisers and Irish store livestock but it was not able 
to estimate the value of imported cereals used for feed 
or of any other inputs. The reports on the 1925 census 
went further, and not only introduced a constant-priced 
comparison of total output in 1908 and 1925, but 
attempted for the first time (in the report for N. Ireland**®’) 
to put a value on the feed and seed use of imported 
cereals as well as on the inputs covered in the 1908 
report for Great Britain. This attempt was not made in 
the separate reports for England and Wales**®’ and 
Scotland**”*’ because of the impossibility at that time of 
estimating the usage by the constituent countries of 
cereals imported into Great Britain.

There was a different problem on the output side of 
the account; sales of store livestock from N. Ireland to 
Great Britain, for example, are properly part of the 
output of N. Ireland but if both the store animals and 
the resulting fattened animals are counted in the total 
output of the United Kingdom, then they are counted 
twice. A similar problem occurs with sales of store 
animals from Scotland to England and Wales. The 1908 
census report avoided this double-count by including 
only sales of fat animals in GB output. The 1925 census 
reports avoided the problem by keeping individual 
country values of output separate and not combining 
them to produce a figure for GB or UK total output.

A year or so later, in 1929, the first estimate of total 
output for the United Kingdom, and the first production 
account for Great Britain as a single national farm were 
published***’’, in which, as in 1908, only sales of fat 
animals were counted as livestock on the output side of 
the account and imports of store animals into Great 
Britain from Eire were included on the input side of the 
account. The other inputs covered were imported feed, 
feed produced as by-products of milling and seed
crushing in this country, imported seed and artificial 
fertilisers. It had been recognised earlier (page xii of the 
1925 EW report**®’) that there should in principal also 
be input items for ‘machinery, implements, rates and 
many other charges’ or, as the report on the 1925 census 
in N. Ireland**®’ put it rather more fully (on page 40) . ..

‘expenditure on spraying materials, farm work and 
veterinary surgeons’ fees . . .  in addition to other 
items of expense such as fuel for threshing machines 
and tractors and repairs done to farm implements’.

The data on these additional input items, however, did not
become available at national level until much later 
(see below).

The Second World War gave a very considerable 
boost to the development of economic accounts for UK 
agriculture. Whilst the problem of food supply and 
distribution were the essentially physical ones of provid
ing sufficient shipping space, food stores and labour to 
work on a limited supply of productive land, the 
economic planners found money-values a useful basis 
for aggregating outputs and inputs and for evaluating 
supplies from home agriculture and from foreign sources. 
It was not until after the end of the war, however, that 
the detailed results of this work were formally pub- 
lished**^’. At that time, the components of gross out
put—which was valued both at current and at constant 
(1945/46) prices—were almost identical with those 
covered by the present definition but only agricultural 
inputs, viz. feed, seed and store animals were deducted in 
order to arrive at net output. Index numbers of the 
volume of net output thus defined appeared in the 1952 
Annual Review White Paper**®’.

A fuller produefion account at current prices, includ
ing all the inputs listed in the Northern Ireland report on 
the 1925 census*'®’ (and a few more), was published in a 
paper by Kirk delivered to the Agricultural Economics 
Society in 1945** ’̂. In the same paper, Kirk reproduced 
the limited net output account (see above) of the 
Ministry of Agriculture (as it then was), but he did not 
give a constant-priced account on either definition of net 
output. The Ministry of Agriculture, Fisheries and Food 
itself first published a full net output—or, as we would 
now say, net product—account at constant (1954/55- 
1956/57)* prices in I960*®*” , and it published the net 
output volume index numbers derived from this measure
ment of ‘value added’ in Annual Review White Papers 
from I960*®*’ until 1971*®’. From the 1969 Annual Review 
White Paper*®®’ onwards a rebased series using 1964/65- 
1966/67 constant prices*®®’ has been published. As men
tioned above these White Papers had included, since 1952 
(and until 1963), volume indices based on the more limited 
concept of net output already described. The Ministry is at 
present engaged on a further rebasing of the constant- 
priced net product account onto the average of the four 
years 1968/69-1971/72 for both price weighting and time 
reference purposes. The decision on this occasion to use 
a four-year period instead of three was taken in order to 
‘centre’ .the new base period around calendar year 1970 
which is the base currently being adopted by international 
organisations (and hence by the Central Statistical Office).

• Because of year-to-year fluctuations in production and output 
caused by varying weather conditions a minimum period of 3 years 
is now considered desirable as a ba£e for weighting and time- 
reference purposes.
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Income
Statistics on gross income derived from the ownership 
of land in Great Britain were hrst published by the then 
Board of Agriculture and Fisheries in 1904^ *̂  ̂ The 
series stretched back to 1869/70 and is probably the 
earliest published attempt by government in this country 
to assess the economic condition of agriculture otherwise 
than by looking only at such physical parameters as 
acreages of crops» numbers of livestock or quantities of 
produce sold, or at the prices of wheat and oi other farm 
products*^” . These income figures were a mixture of 
rents received by agricultural landowners from their 
tenant farmers and net income of landowners actively 
engaged in farming their own land, but excluded the 
incomes of tenant farmers and of all hired workers.

References -  lee page 89

After this early work, it was not until 1941 that Kendall 
in a paper to the Royal Statistical Society‘^*\ gave a 
tentative income and expenditure account for the average 
of 1937-39 leading up to an estimate o f what is now 
called 'Farming net income'. During the next ten years, 
preparatory work within the Ministry, on much the same 
lines as Kendall's, led, in 1951, to the publication of 
income estimates**®  ̂which had been (and which continue 
to be) used as background data for the annual reviews 
of the economic conditions and prospects of the agri
cultural industry. A description of the methods used in 
measuring gross output, net output and net income, and 
a discussion o f some of the problems involved was given 
in a paper by Napolitan in 1953‘ ’̂\
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APPENDIX II

Production account at current prices (1951 version)

Details of * Departmental' Calculation of Aggregate Farming Net Income in the United Kingdom
Forecast for 1950-51

£ million

mn Expenses 
Labour
Rent and interest . 
Machinery expenses 
FeedingstufTs 
Fertilisers 
Other expenses

736*

Net Income

1.030

Sales
Milk and milk products 
Fatstock
Eggs and Poultry . .
Farm crops..
Horticulture products 
Other sales ..

Subsidies, sundry receipts, and other credits
Increases in value of farm stocks and work 

in hand 44}

1.030

Notes :
(i) Owing to the onc-Iarge-farm character of the calculation, the figure for sales (£950 million) excludes inter-farm transactions, and therefore 

does not fully represent the annual turnover of the industry.
(ii) The increase in value of farm stocks and work in hand (£44) million) represents a component of net income which is not realised in cash 

during the year. A figure of £293) million less £44) million (i.c., £249 million) could be described as ‘ spendable net income’ 
i.e. available for living expenses, direct taxation, and financing necessary increases in fixed capital.

Source : Annual Review and Fixing o f Farm Prices 1951, Cmd. 8239 (HMSO 1951)
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APPENDIX III

Production account at current prices (t973 version)
Output, input and net income {a)

June/May years

92

£ million

~  1 1908/69 1 1969/70 1970/71 1971/72 1972/73
(forecast)

OUTPUT (6) 
Farm crops (c)

Whc3t • •  « ♦  ' •  • * •  • 9  9  1 89 91 126 137 144
Barley •  • 1 134 144 137 140 165
Odts • •  * “

1 10 10 12 10 10
Other cereals 1 —

(2 4 6 )
125

1 1 1

{Total cereals) 
Potatoes . . •  4

•  # 1 

4  9  \

{232)
90

(2 7 S )
100

{2 8 8 )
99

{3 2 0 )
108

Sugar beet •  •  •  1
43 41

m m

44 57 50
Hops « *  * *  * * » # 1 ♦  1 6 7 8 9 ! 9
Other {(f)................................................... •  f 17 18 18 16 16

1.  Total crops ....................................... 4  4  1 389 437 445 469 503

Horticulture
Vegetables (including mushrooms) . .  

^mit • •  • •  • •

# ♦ 1

1

142
56

152
56

158
56

163
64

175
86

Other (e ) ................................................... $ 4  1 55 60 63 65 72

2. Total horticulture...................................... •  # 1 253 268 1 1 1 292 333

Livestock
Fat cattle and c a l v e s .......................... 1 » 4  4  1 312 337 388 409 538
Fat sheep and lambs .. •  ♦ 4  4  1 87 84 95 103 124
Fat pi^s • *  * *  

P o u ltr y ..................................................
•  • # 4  1 220 249 281 292 330
^ # 1 118 127 138 153 165

Other(y*) •• •* •• #  4 1 10 13 11 12 12

3. Total l i v e s to c k ...................................... *  4 4  9  1 747 810 913 969 1,170

Livestock products
Milk and milk products a % 1 442 455 512 584 626
•  •

• 4 4  4  1 196 192 199 194 179
Clip wool 4  4 1 15 14 13 14

A
14

m

Other { g) .. 4  4 9  4  \ 3 4 3 4 4

4. Total livestock products .. 4  ¥ 4  4  \ 656 665 1 1 1 795 822

5 . Sundry output {h)...................................... 4  4 1 11 12 12 13 14

6. TOTAL OUTPUT (1 + 2 + 3  +  4 + 5 ) .. 4  4 ^ 4  1 2,056 2,191 2,374 2,538 2,841

7. Sundry receipts (/) 9  9 1 30 32 27 48 32

8. Production grants 4  4 1 100 100 116 121 94

9 . TOTAL RECEIPTS (6+ 7 +  8 ).. 4  • 4  4  \ 2,186 2,324 2,517 2,708 2,967

Work-in-progress (J )
+  140Change due to cost 9  4 +  56 +  69 +  122 +  97

4k / V

Change due to volume.......................... 4  4 ^ 4  1 +  14 + 9 +  39 +45

10. Total change 4  *

"

+  56 +  83 +  131 +  136 +  185

11. GROSS OUTPUT (9+10)
 ̂ ^

4  9 1 2.241 2,406 2,648 2,843 3,152

in

CO

<>4;

00

ij. final 01 
IHPÎgjpeoditore

parmnî
MiscellaDfi

14. TO TA L E)

Stocks (o) 
Change di 
Change di

] i  Told e lm  
16. GROSS IN
r n e t i n p l

18. GROSS PP
D eprecation

Machiner) 
Other (m)

19. Tolaidtpret
20. NET PROI
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Net rent (/ 
Interest (?)

21. FARMING
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APPENDIX III (continued)

Production account at current prices (1973 version)
Output, input and net income (i2)

June/May years

Intermediate output {k)
Feed (0 • •
Seed 9  •

12. Total intermediate ouipui
13. FINAL OUTPUT (11-J2)
INPUT
Expenditure

FeedingstufTs

4  4 % 4

4  4 9  4

4  4

Seeds
Livestock (imported and inter-farm expenses) 
Fertilisers and lime (before subsidy) .. 
Machinery 
of which: Repairs

Fuel and o i l ......................................
Other (including contract services)

Farm maintenance (m )......................................
Miscellaneous expenditure (n)..........................

14. TOTAL EXPENDITURE 4  4

Stocks (o)
(Thange due to cost 
Change due to volume ..

• 4

•  *

15. Total change
16. GROSS INPUT (14+ 15)
17. NET INPUT (16-12) ..
18. GROSS PRODUCT (11-16) or (13-17)
Depreciation

Machinery

4 4

Other (m) • 4 4  4

19. Total depreciation
20. NET PRODUCT (18-19)

Labour ..........................
Net rent (p)
Interest (q)

21. FARMING NET INCOME

4  •

*  •

• I

1968 69

1.169

489

1969,70

1,216

179

568

1970/71

1,384

196

618

1971/72

1,456

225

706

( a )

£ million

1972/73
(forecast)

1,537

790

(6)

The wtimates represent values for commercially significant holdings which, broadly speaking, arc holdings with 26 standard 
man*days or more.
^ a u s c  this table is on a June May basis and relates to output rather than total production, the quantities used arc not the same as those 
Shown for home production in the supply tables (Tables 5-17).
Exclude deficiency payments on retained cereals and compensation payments on unsold potatoes—see (i)
BMns for stockfecd. hay and dried grass, oilseed rape, grass and clover seed and other farm crops.
Flowers, bulbs and nursery stock, seeds and other minor products.
Breeding animals exported, poultnr for sUKk and export, rabbits and game, horses sent to knackeries and other minor livestock 
Honey, goat milk, export of eggs for hatching and other minor livestock products.
Own account capital formation, timber, osiers, peat and turf.

" '‘ "'[“"S' Marketing Board compensation payments, animal disease compensation, co-operativesociety dividends and interest and other miscellaneous receipts. ^
Growing cro^ and livestock numbers: closing level minus opening level each valued at cslimaicd cost 
bales included in Output but subsequently repurchased and so reappearing as Input.
Cereals, potatoes, beans, hay and dried grass.
Including landlord-type.
Electricity, veterinary expenses, pesticides, rates and miscellaneous costs.

fert ■Feed (including retentions) and fertilisers. Opening stock minus closing stock.
of maintenance and of depreciation. The figures for gross rent were £140 million

(n\ and £180 million in 1972;73W) On commercial debt for current farming purposes.
Source: Annual Review of Agriculture 197S, Cmnd. 5254 (HMSO 1973)
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APPENDIX IV

Production accounts at current and constant prices

Output
1. Farm crops (3J: Total

Wheat 
Barley 
Oats 
Potatoes 
Sugar beet 
Hops 
Beans for stock feed 
Other [41 ..

•  •

•  4 9 »

♦  4

•  4

2. Livestock: Total 4  4 4  4

Fat cattle and calves 
Fat sheep and lambs 
Fat pigs ..
Poultry

•  •

t  9 4  0

3. Livestock products: T otal.. •  9

Milk and milk products ..  
Eggs for food 
Clip wool ..

4  0

9  4 0 0

4  9

4. Horticulture: T otal..
Vegetables (including mushrooms) 
Fruit
Other [ 5 ] .......................... «  9

5. Sundry output: Total
Grass and other fodder crop seed 
Minor products [6]
Own account capital formation • 4

6. Total output i.e. items 1-5..
7. Sundry receipts: Total

0  4

Deficiency payments on retained cereals 
P.M.B. compensation payments 
Animal disease compensation .
Other I ? ] ....................................

8. Production grants: Total ..

Fertilisers and lime 
Other [81 ..

i  •

A * •  4

9. Total receipts i.e. items 6-8 

10. Work in progress [9]: Total

Growing crops 
Livestock numbers

11. Gross output i.e. items 9-10
12. Intermediate output [10]: Total

% •

Feed [111 • • 
Seed •  • •  4

13. Final output i.e. items 11 minus 12

£ million

At current prices At 1964/65 to 1966/67 constant prices

1968/69 1969/70 1970/71 1971/72
[2]

1968/69 1969/70 1970/71 1971/72
[21

383 429 438 475 373 372 389 410
89 91 126 133 82 79 102 105

134 144 137 151 132 139 120 134
10 10 12 10 9 10 11 9
90 125 100 106 94 89 99 98
43 41 44 57 40 39 42 49

6 7 8 9 7 7 8 7
5 5 4 3 4 5 3 3
6 6 7 6 5 5 5 5

111 797 900 952 688 708 740 750
312 337 388 413 277 284 299 297

87 84 95 99 78 73 75 72
220 249 281 290 207 219 233 238
118 127 136 149 125 133 133 142
653 661 723 782 630 640 648 644
442 455 511 565 422 428 434 434
196 192 199 203 193 198 200 196
15 14 13 14 15 14 14 15

253 268 275 282 218 236 242 241
142 152 158 158 122 132 138 138
56 56 55 60 46 51 53 52
55 60 62 64 50 52 51 51

31 36 34 35 28 32 28 28
3 4 4 4 3 4 4 4

18 22 20 20 16 18 15 15
10 10 10 11 9 9 9 9

2,057 2,191 2,370 2,525 1,937 1,987 2,048 2.074

30 32 27 44 30 28 37 36

16 19 3 27 15 16 15 19
1 - 11 3 10 6

2 2 2 1 2 2 1 1
13 11 12 12 12 10 10 10

100 100 116 112 100 99 108 107

38 36 45 38 42 40 47 46
62 64 71 74 58 59 61 61

2,187 2,324 2,513 2,681 2,067 2,115 2,193 2,217

d-56 +  83 +  131 +  109 — +  13 + 7 +  7

+  10 +  17 +  27 +  30 - 7 +  1 - 1 - 1
+46 +  66 +  104 +  80 +  6 +  12 +  9 + 9

2,242 2,406 2,644 2,791 2,067 2,128 2,200 2,224

149 146 194 175 144 139 152 161

125 118 165 149 120 114 127 137
24 28 29 26 23 25 25 24

2,094 2,260 2.450 2,616 1.923 1.989 2,048 2,063

9 4

(O

CO

CM

t

Livcsio'
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APPENDIX IV (continued)

Production accounts at current and constant prices tn
£ million

Input
14. Expenditure: Total

$ 4Feedingsluffs 
Seeds
Livestock (imported and inter-farm ex 

pcnses)
Fertilisers and lime (before subsidy)

Machinery: Total 4  4

Repairs ..
Fuel and Oil 
Other (including contract services)

«  4 4  •

Farm maintenance: Total

Tenant-type
Landlord-type

I • 4  4

4  9

Miscellaneous expenditure [12]..

»  $15. Stocks (13) ..
16. Gross input i.e. items 14-15
17. Net input i.e. 16 minus 12 ..

• «

$  9

18. Gross product
i.e. items 11 minus 16 or 13 minus 17

19. Depreciation: Total 
enant-type:

lepi
Te

Machinery
Other

Landlord-type

4  4

4  4

4  9 9  4

20. Net product
i.e. items 18 minus 19 4  4 9  9

Labour 
Net rent [14} 
Interest [15]

21. Farming net income 4  4

At current prices

1968/69 1969/70 1970/71 1971/72
[21

1,169 1,216 1,384 1,416

513 544 636 610
50 55 57 54

71 71 76 87
150 140 169 184
ISO 157 176 192
74 78 87 94
56 57 66 72
20 21 23 26

, 88 94 100 107

31 33 36 40
56 60 64 67

148 156 170 182

- 3 + 4 - 9 - 4
1,166 1,221 1.374 1.412
1,018 1,075 1,180 1,237

1,076 1,186 1,270 1,378
174 192 210 231

121 130 140 152
12 14 14 15
41 48 55 64

902 994 1,060 1,147
333 342 366 404
43 42 42 37
36 42 41 38

490 567 611 668

At 1964,65 to 1966 67 constant prices

968/69 1969/70 1970/71 1971/72
[21

1,087 1,092 1,121 1,101
489 494 502 479

49 50 49 47

59 59 60 63
142 134 155 152
133 134 136 138
65 65 63 64
48 48 51 52
20 21 21 22
78 78 76 75
29 29 29 29
49 50 47 46

137 141 144 147

- 2 +  4 - 2 - 4
1,085 1,096 1,119 1,097

941 957 967 936

982 1,032 1,081 1,127
159 166 167 167

no 113 112 108
11 12 II 12
38 41 44 47

823 

♦ ^
866

4

914
1 4

960
1 4

•  9

•  #

4  4

4  4  

4  4

4  4

4  4  

4  4

4  9

•  ̂

4  9

4  4

[1] The figures relate to commercially significant holdings which, broadly speaking, are holdings with 26 standard man-days or more where 
a standard man-day is taken to be 8 hours’ productive work by an adult male in average condition. [2| Forecast prepared in mid-January 
1972. [31 Includes receipts from crops and sold off farms and subsequently bought back for feed or seed but excludes deficiency payments 
on retained cereals and compensation payments on unsold potatoes. [4] Mixed corn, rye, hay and dried grass. [5] Flowers, bulbs, nursery 
%i(Kk and se^s. [6] Rabbits and game, straw, mustard for seeds, exports of breeding animals, and other minor products. [7] Co-op dividends, 
sub-letting of land, receipts from epidemic insurance and other miscellaneous receipts. [81 Hilt livestock, calf and beef cow subsidies and other 
non-capital production grants. [91 Closing level minus opening level each valued at estimated cost. [101 Sales included in Output but sub
sequently repurchased and included in Input. [11] Cereals, potatoes, beans, hay and dried grass. [12) Electricity, veterinary expenses, pesticides, 
ia t«  and other miscellaneous costs. [13] Feed (including retentions) and fertiliser. Opening stock minus closing stock. [I4J Net rent represents 
landlords agricultural net income from the ownership of agricultural land and buildings before any charges for interest or taxes. Gross rent is the 
sum of net rent and the landlord-share of maintenance and depreciation. The figures for gross rent corresponding to those for net rent in the 
columnsof the above table, in £ million, were as follows: 1964,65 106; 1965,66 114; 1966,67 122; 1967,68 132; 1968,69 140; 1969,70 151 • 
1970/71 161; 1971/72 169. [151 On commercial debt for current farming purposes.

Index of ntt product 
Average of 1964,65 to 1966,67^100 100 105 W H6

Source: Annual Abstract of Statistics 1972, Tables 230 and 231 (HMSO 1972)
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Extracted from Economic Trends No. 238, August 1973

5L̂

Overseas owned United Kingdom companies and their finance

iDtroductioQ
Each year the Department of Trade and Industry pub
lishes an analysis of the financial accounts of large quoted 
and non-quoted industrial and commercial companies 
operating mainly in the United Kingdom. Included within 
this analysis are a significant number of companies, about 
one-sixth of those analysed, which are subsidiaries of 
overseas parents; that is. United Kingdom companies 
where over 50 per cent of their equity is owned by an 
overseas company. When the analysis for 1970, which was 
published in February 1973 in Business Monitor, M3, 
Company finance, was being prepared separate sub-totals 
were compiled for these overseas controlled companies 
for 1969 and 1970. The limited coverage and the availa
bility of only two years* figures limit the conclusions 
that can be drawn but, given these constraints, this article 
discusses the importance of overseas controlled companies 
and the main differences in the structure of the balance 
sheet, profitability, and the sources and uses of funds 
between them and companies controlled in the United 
Kingdom.

Since patterns of financing differ also according to 
whether or not a company's shares are dealt in on the 
market, a further breakdown was made between quoted 
and non-quoted companies, so that four groups of 
companies are considered, which are referred to in short 
as UK quoted, UK non-quoted, overseas quoted, and 
overseas non-quoted companies. The different industrial 
composition of the four groups can affect the compari
sons, and is allowed for where possible. The figures and 
percentages quoted below relate to companies in all the 
industries covered unless otherwise stated.

Though in terms of numbers, quoted companies rep
resent a minority within the whole company population 
(3,500 or so out of something of the order of 300,000 
trading companies, excluding subsidiaries) most o f the 
largest UK controlled companies have found occasion to 
seek a market quotation. Among the large companies 
considered here, the most numerous and characteristic 
form of organisation is that of the UK quoted company, 
and it is this group with which the other smaller groups 
arc compared.

The DTI analysis currently covers all companies 
registered in the United Kingdom and engaged mainly in 
the United Kingdom in manufacturing, distribution, 
construction, transport and certain other services and 
which had net assets of £2 million or more, or gross 
income of £200,000 or more, in 1968. Companies whose 
main interests are in agriculture, mining, shipping, 
insurance, banking and finance and those operating 
mainly overseas are excluded. Property companies, 
which are included in the Business Monitor, are also 
excluded from this article. Accounts used in the analysis 
are, wherever possible, the consolidated accounts of 
groups of companies, including the balance sheets and

profit and loss accounts o f subsidiary companies within 
each group. The statistics are not, therefore, confined to 
activities within the United Kingdom. Where a company 
is excluded because it operates mainly overseas, its 
United Kingdom subsidiaries are excluded along with 
those overseas.

Figures taken from companies’ accounts do not always 
provide a wholly satisfactory basis of measurement; in 
particular, the book values of fixed assets, and the depre
ciation on them, are based on valuations determined at 
different dates in the past and so at varying price levels. 
This factor can affect balance sheet data, and is particu
larly relevant to measures of profitability, but is of less 
importance when comparisons are made between 
aggregates for industrial groups.

MMt

The analysis covers about 2,(XX) companies, of which 
some 330 were controlled overseas. In terms of net 
assets, the overseas companies accounted for a rather 
lower proportion of the total for the companies analysed 
than in terms of numbers— 13 to 14 per cent. Of the net 
assets of all United Kingdom industrial and commercial 
companies, overseas controlled companies analysed here 
accounted for around 10 per cent.

The structure of assets and liabilities shown within the 
balance sheet for the two types of UK company were very 
similar except that, as might be expected, the non-quoted 
were less dependent on external finance than the quoted 
companies. Also, the non-quoted were more dependent 
on bank borrowing while the quoted companies made 
more use of long-term loans. Both types of company had 
very similar levels of profitability but the quoted com
panies in 1969 and 1970 distributed more in terms of 
dividends, retaining proportionately less of their income 
than their non-quoted counterparts. However both types 
of UK company enjoyed similar rates o f growth in their 
net assets in each of the two years. The non-quoted 
companies increased in size mainly by internal growth, 
while the growth of the quoted companies was more 
dependent on the acquisition of subsidiaries.

Less than 50 overseas quoted companies are covered 
by this analysis and it is more difficult to draw conclu
sions about them. The structure of their assets and 
liabilities was similar to that of UK quoted companies. A 
significant proportion of long-term loans were advanced 
by the overseas parent; after allowing for these the level of 
external finance was similar to that for UK quoted com
panies although, within the total, bank loans were rela
tively more important. These companies in total were less 
profitable than any of the other groups due, however, to 
their including Chrysler, Vauxhali and Esso, which 
recorded low profits or losses in 1969 and 1970.
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One factor which may influence the profits reported by 
overseas companies, both quoted and non-quoted, is the 
recording of some transactions with overseas parents at 
transfer prices which differ from what market prices 
would have been. There is no evidence to show whether 
in aggregate this factor leads to over or under-statement 
of profits by overseas controlled companies in the United 
Kingdom; in individual cases, it might have either effect.

The majority of the overseas companies were non- 
quoted and it was these which showed the greatest 
singularities. They had the highest level of bank borrow
ing, but the proportion of finance raised externally, 
excluding long-term loans from overseas parents, was 
very similar to that for UK quoted companies. The other 
significant differences in the balance sheet were much 
higher levels of stocks, debtors and creditors, arising, for 
the latter two items, partly from amounts received from 
(or advanced to) the overseas parent.

The overseas non-quoted companies were more profit
able in 1969 and 1970 than either UK companies or 
overseas quoted companies, though only slightly so if 
capital employed were defined to include the net advances 
from the parent appearing under current liabilities. They 
did not appear to have passed on these higher profits in 
the form of dividends, and as a consequence retained a 
greater proportion of their earnings. In the two years 
examined, these companies also raised considerable addi
tional external funds, which combined with the higher 
retentions enabled them to grow in size faster than any 
of the other three groups. Most of this growth was inter
nal and not by acquisitions of existing companies.

Importance of overseas companies
There are something like 3,000 overseas controlled com
panies registered in the UK; this analysis covered the 330 
or so largest such companies. In terms of net assets, the 
analysed companies accounted for nearly three-quarters 
of the total net assets of all overseas controlled companies 
in 1970. These in turn accounted for 14 to 15 per cent(‘) 
of the net assets of all UK industrial and commercial 
companies; so that the analysed overseas companies’ 
share of the assets of all British industrial and commercial 
companies was in the region of 10 per cent.

Overseas companies are heavily concentrated in certain 
sections of industry, most notably in motor vehicles, and 
with substantial holdings in chemicals, engineering, and 
in the refining and wholesale distribution of oil. The 
tendency for overseas investors to concentrate on capital- 
intensive industries with above-average rates of growth, 
together with a continuing flow of new investment, has 
meant that the proportion of British industrial assets 
controlled overseas has steadily increased—in recent 
years by rather more than half a percentage point each 
year.

Within the analysed population, which is the subject 
of this article, overseas companies represented about 
one-sixth by number, and about 13 to 14 per cent of net 
assets. Of the UK controlled companies, 79 to 80 per cent 
were quoted—in 1970 1,264 against 338 non-quoted. Of 
the overseas controlled companies 87 per cent were un-

(^) 13 to 14 per cent in 1970 in terms of the value of overseas direct 
investment, taking account of minority shareholdings.
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quoted—292 in 1970 against 44 quoted companies; 
the latter of course rely on the market only for a minority 
of their finance.

The number of companies and net assets in each of the 
four groups were as follows:

Number of 
companies

1969 1970 1969 1 1970
UK controlled companies £ million

Q u o ted ..........................
Non-quoted ..

1,320
339

1,264
338

20,098
1,184

21.132
1,276

T o t a l .......................... 1,659 1,602 21,282 22,408
Overseas controlled 

companies
Q uo ted ..........................
Non-quoted

46
295

44
292

1,251
2,043

1,323
2,312

T o t a l .......................... 341 336 3,294 3,634
Total companies 2,000 1,938 24.476 26,042
Overseas controlled 

companies as a percentage 
o f total companies 171 17-3 13 5 140

Net assets

The industrial distribution of the overseas companies 
included in the financial analysis is shown in Table 1, 
which probably provides a fairly good guide to the distri
bution within the industries covered of overseas invest
ment as a whole, though not of course corresponding 
exactly to it.

Balance sheet
To compare the structure of the balance sheet for these 
four groups it is necessary to relate the levels of various 
assets and liabilities to capital employed, here defined as 
shareholders’ interest, minority interests, long-term 
loans, and deferred taxation, plus bank loans and over
drafts (which is identical to fixed assets less accumulated 
depreciation plus total current assets and investments less 
current liabilities other than bank loans and overdrafts). 
In the presentation of the tables in the Business Monitor, 
and in most company accounts, bank loans are included 
with current liabilities, and so excluded from the calcula
tion of the total described in the Business Monitor, and 
elsewhere in this article, as Net assets. However in 
making comparisons between different groups of com
panies it is preferable to use Capital employed as defined 
above, since bank advances regularly provide an appre
ciable part of the funds used in business. The percentages 
quoted in this section have been compiled on this basis, 
as have Tables 2 and 5 which compare the balance sheets 
for the four groups of companies for 1969 and 1970 
respectively.

The structure of the balance sheets for the two groups 
of UK companies was very similar. UK non-quoted 
companies tended to be more dependent on bank loans, 
which accounted for 16 per cent of their capital employed 
in 1970 against 12 per cent for quoted companies, but had 
a lower level of long-term loans, 10 per cent compared 
with 18 per cent. Taking bank and long-term lending 
together, the UK non-quoted companies were less depen
dent on outside finance, this being 25 per cent as against
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30 per cent for the UK quoted companies in 1970, while 
their shareholders* interest was higher, 72 per cent as 
against 66 per cent, reflecting their practice of retaining 
a higher proportion of earning than UK quoted com
panies (sec later under Profitability).

Apart from these differences the structure of assets and 
liabilities was very similar for the two types of UK 
company except that UK non-quoted companies had a 
higher level of creditors (38 per cent in 1970 compared 
with 32 per cent for the quoted companies). On balance 

:1 c ‘the level of net current assets was the same for both 
groups. One important difference was the greater impor
tance of goodwill in the latter’s accounts, 6 per cent 
against 2 per cent for the non-quoted in 1970. Goodwill 
mainly represents the difference between the cost of 
subsidiaries acquired and the book value of their assets, 
and most major takeovers are by quoted companies, who 
can more easily offer additional shares in exchange for 
those of the acquired company.

The DTI analysis covered only 44 overseas quoted 
companies. Because of this small number it is difficult 
to draw firm conclusions about them, but their financial 
structure appeared to be fairly similar to that of UK 
quoted companies. An appreciable proportion of long
term loans for this group, 9 per cent out of the toUl of 
24 per cent in 1970, came from their overseas parents. 
To compare the financing of capital employed, these 
loans should be included with the shareholders’ interest. 
For the overseas quoted companies this gave a share
holders’ interest of between 67 and 68 percent for the two 
years, not dissimilar to UK quoted companies. Bank 
loans, at 15 per cent, appeared higher than for UK quoted 
companies, but total external finance, after excluding 
long-term loans from the parent companies, was about 
30 per cent of capital employed in 1970, the same as for 
UK quoted companies.

It was the overseas non-quoted companies whose 
financing pattern stood out as being different. The 
shareholders’ interest, including long-term loans from 
parent companies, accounted in 1970 for 67 per cent of 
capital employed, marginally higher than the figure for 
UK quoted companies. Bank loans at 18 per cent of 
capital employed accounted for a much higher propor
tion than for any of the other three groups, but this was 
nearly all offset by lower long-term loans, other than 
those from the parent, of 13 per cent, so that the total 
external finance formed only a slightly higher proportion 
of capital employed than for UK quoted companies.

Overseas non-quoted companies differed mainly in 
respect of debtors, creditors and stocks. Debtors at 54
per cent of capiul employed in 1970 represented over

. ' fohalf as much again as for UK quoted companies, while 
creditors at 60 per cent were nearly double. Pan of this 
higher level was explained by inter-company transactions 
with the overseas parents which were included under 
current assets and current liabilities. These accounted for 
a quarter of the higher level of debtors and around two- 
thirds of the higher level of creditors. Net advances from 
the parent company were equal to 15 per cent of capital 
employ^. Tangible fixed assets accounted for a greater 
proportion, 61 per cent compared with 54 per cent for 
UK quoted companies, but goodwill, in common with
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the other two groups, was less important than for UK 
quoted companies.

Stockholding was relatively higher for overseas non- 
quoted companies, being 44 per cent of capital employed 
compared to 34 per cent for UK quoted companies in 
1970. Of the nineteen industry groups in which the 
overseas non-quoted companies appear, stock levels in 
relation to capital employed were appreciably higher than 
for UK quoted companies in eight industries, about the 
same in six of them, and markedly lower in five.

If net short-term advances from the parent, as well as 
long-term loans, were treated as part of the shareholders* 
interest, it would be increased to 71 per cent in 1970, 
higher than for UK quoted companies, but very similar 
to that for UK non-quoted companies. To treat short
term advances in this way is not however quite correct 
since part of them result from normal commercial trans
actions between subsidiary and parent. The true figure for 
the shareholders’ interest in overseas non-quoted com
panies would be somewhere between 67 and 71 per cent 
in 1970.

Profitability
In the statistics published regularly by DTI, the rate of 
return on capital is calculated as the ratio of net income 
after deducting depreciation and bank interest, to net 
assets, that is to say to capital employed as defined earlier 
/ess bank.borrowing. For individual industries, rates of 
return are shown in Table 8 calculated in the traditional 
way in relation to net assets. But for the whole field of 
industry covered, estimates have also been made in 
relation to capital employed inclusive of bank borrowing.

Certain limitations apply in common to both measures. 
Net income is defined as gross income less the conven
tional depreciation charge based on the book values of 
fixed assets, while net assets are at book values, not at 
current prices. The use of book values can cause anom
alies when making inter-company comparisons. For 
instance two companies with identical fixed assets and 
gross earnings can have markedly different rates of return 
because the assets of one were purchased at a later date 
and at higher prices. The depreciation charge is higher, 
reducing net income, while the book value of net assets is 
also higher, reducing the rate of return stilt further. This 
problem would not exist if current valuations were used. 
This factor differs in importance from industry to 
industry, being more important in those using most 
capital equipment which has a long life. However, it is 
unlikely to be of much importance when considering 
relative rales of return for the four groups of companies 
in aggregate, though the levels will be higher than if 
based on current prices.

The estimates of rates of return on capital employed 
show that in 1970 the overseas non-quoted companies had 
a rate of return of I5J per cent, as comi^red with about 
13 per cent for UK controlled companies, both quoted 
and non-quoted. The relatively small group of overseas 
quoted companies had a rate of return on capital em
ployed of 8 | per cent. For all four groqps, there was a 
fall in profiubility between 1969 and 1970. The overseas 
quoted companies were affected, however, by the low
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profits or losses of the three large companies previously 
mentioned, which between them accounted for 37 per 
cent of the capital employed by this group of companies. 
If these are excluded, the remaining 43 overseas quoted 
companies had in aggregate a rate of return of about 14| 
per cent in 1970 on capital employed.

One possible factor contributing to the higher rate of 
return for overseas non-quoted companies was the part 
of their capital which was provided by advances from the 
overseas parent companies and which appeared in the 
subsidiary’s books as part of current liabilities. If capital 
employed were adjusted to include the net amount of 
these advances included in creditors and debtors, the 
rate of return for the overseas non-quoted companies 
would be reduced to about 13^ per cent in 1970. (For 
overseas quoted companies, who were net lenders to their 
parents, it would be increased to about 9 per cent, 
but excluding the three large companies which distort 
the results f̂ or this group the adjusted rate of return on 
capital employed for overseas quoted companies would 
remain at about 14^ per cent.) However for reasons 
already discussed, this adjustment would go too far, and 
some excess over the rate of return for UK. companies of 
13 per cent remains.

An alternative measure of profitability is the ratio of 
gross trading profit to turnover, shown by industry in 
Table 9. This is a valid measure of changes over time, in 
an industry or an individyal company, but is generally 
less useful for making comparisons between companies 
or industries since it is affected by other factors than 
profitability properly so called. For example, by the value 
of the materials being processed (one would expect higher 
ratios in extractive industries than in, say, precious metals 
refining); by the stage of processing (higher ratios, other 
things being equal, in manufacturing than in distribution); 
and by the degree of vertical integration (higher ratios in 
vertically integrated concerns). A better ratio would be 
that of profits to value added, which is not however at 
present obtainable on a comparable basis.

Like the rate of return on capital employed, the ratio 
of profits to turnover in total was highest for the over
seas non-quoted companies, and lower in 1970 than in 
1969. In individual industries, some of the figures are not 
of much significance because of limited numbers, especi
ally of overseas quoted companies. The relationships 
between the ratios for UK controlled companies and for 
overseas non-quoted companies show some similarities 
when calculated with reference to net assets or to turnover 
(in Tables 8 and 9 respectively) but also some quite wide 
differences.

The better guide, although for reasons mentioned 
above it overstates the magnitude of the differences, is 
the ratio of net income to net assets shown in Table 8. 
Overseas companies appear to have done significantly 
better in the food industries, in chemicals, in metal 
manufacture, and in mechanical engineering and 
miscellaneous metal products. In these industries, the 
comparison of the ratio of gross trading profit to turn
over shows similar results except for chemicals, where the 
greater degree of integration in the UK controlled com
panies leads to a relatively high ratio of gross trading 
profits to turnover.

In retailing, the large UK quoted companies showed a 
high rate of return. This is a sector where there is little 
foreign penetration, and the comparison with overseas 
companies is not meaningful. The same is true in whole
saling, where the overseas companies are predominantly 
in wholesale oil distribution, whose results are influenced 
by internal pricing policies. In miscellaneous services, a 
number of overseas companies recorded net income/net 
asset ratios of more than 30 per cent. They were to be 
found in a variety of service trades, many of them, such 
as advertising, requiring little capital, which may explain 
why the gross trading profit/turnover ratio for this group 
of companies was so much lower.

The possible influence on recorded profits of the use of 
transfer prices differing from market prices has already 
been mentioned. Another possible factor, which could 
lead to higher profits being shown by subsidiaries of 
overseas parents, would be the practice of the parent 
bearing all research and development charges on its own 
account, and recouping them from the remitted profit of 
its subsidiary here. But there are probably also real 
differences in profitability. Companies which have expan
ded overseas may tend to be those with above average 
management. The overseas subsidiary may be able to call 
on its parent for know-how not available in the United 
Kingdom. It may largely market products whose profit
ability has been proved on the overseas market and for 
which technical and marketing difficulties have already 
been largely solved.

The overseas non-quoted companies do not appear to 
have passed on their higher profits in terms of dividends 
to their overseas parents. In the two years analysed they 
paid dividends relative to the shareholders’ interest at 
about the same rate as UK quoted companies, that is, 
between 5 and 6 per cent. As a consequence they retained 
a higher proportion of their total income than UK 
quoted companies, 26 per cent and 19 per cent respec
tively in 1970. The UK non-quoted companies retained 
the highest proportion of income, at 29 per cent, of the 
four groups, but at the expense of low dividends, around 
3 i per cent of shareholders’ interest. The overseas quoted 
companies’ dividends were about 4 |  per cent of the 
shareholders’ interest, higher than for UK non-quoted 
companies only. The level of retentions was similar to 
quoted companies in 1969 but much lower in 1970. 
However, dividends and retentions for overseas quoted 
companies were affected by the low profits of the three 
large companies previously mentioned. Excluding these, 
this group of companies paid dividends relative to the 
shareholders’ interest at about the same rate as UK 
quoted and overseas non-quoted companies, with reten
tions, at 20 per cent of total income in 1970, only slightly 
above UK quoted companies.

Sources and uses of funds
The limitation to two years’ data is an especial handicap 
in any attempt to draw conclusions as to the pattern of 
financing of the four groups. The figures showing sources 
and uses of funds—Tables 4 and 7—can be distorted 
by short-term considerations such as a need to finance a 
larger than usual increase in stocks, or ad hoc movements 
such as the funding of short-term debt by overseas non- 
quoted companies in 1969.
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It is possible, however, to point to the mairi differences 
in these two years. These are broadly that while the over
seas companies and the UK non-quoted companies 
increased in size mainly by internal growth, the UK 
quoted companies appeared to have been more dependent 
on the acquisition of existing companies to maintain a 
similar rate of increase in net assets. The degree of internal 
to external financing varied between the UK and overseas 
companies with the latter raising a higher proportion of 
their funds from external sources, mainly by long-term 
loans.

The two types of UK company had very similar 
patterns for the sources of their funds in the two years, 
but because the quoted companies paid higher dividends 
they had relatively less available for investment from 
retentions. They invested proportionately less in fixed 
assets, but more in the acquisitions of subsidiaries, paid 
for primarily by issues of shares and loan stock. In the 
outcome, both groups of UK companies covered by this 
analysis showed similar rates of growth in their net 
assets.

Both groups of overseas companies relied more on 
external finance in these two years than either of the two 
UK groups. The overseas non-quoted companies raised 
substantial amounts through the issue of long-term loans, 
although in  1969 these appear to have been used largely 
to fund shoit-term debt. These large external funds 
combined with their high retained profits enabled them 
to grow at a faster rate than the other three groups in 
each of the two years. They expended relatively small 
amounts on the acquisition of subsidiaries.

The overseas quoted companies increased their bank 
borrowing in 1969, and made large issues of loan stock 
in 1970. The bulk of this borrowing was by the three 
large companies to offset their lower profits. Because of 
this the overseas quoted companies were able to grow 
at a similar rate to UK companies. Primarily this was by 
internal growth but with some acquisition of subsidiaries.

Notes and definitions
Figures compiled for 1970 with comparable fib res for 
1969 for all quoted and non-quoted companies, and 
provisional figures for 1971 for quoted companies, were 
published in Business Monitor, M3, Company finance in 
February 1973. The figures relate to accounting years 
ending between 6 April of the year shown and 5 April 
of the following year. It takes about eighteen months 
to two years for the accounts of all these companies to be 
received and analysed, due largely to the delay between

the end of a company's financial year and the publication 
of its accounts.

Tables 2-7 consist of a standard balance sheet, an 
appropriation account, and sources and uses of com
panies’ funds for 1969 and 1970.

Amounts received or advanced to the parent company 
include any amounts from or to fellow subsidiaries or 
related concerns.

Capital employed is defined as net assets plus bank 
loans and overdrafts.

Net assets is defined as fixed assets less accumulated 
depreciation plus total current assets and investments less 
total current liabilities (including bank loans and over
drafts). This is equal to and financed by the shareholders' 
interest, plus minority interests, long-term loans, and 
deferred taxation account.

Long-term loans include debentures, mortgages and 
any other long-term liabilities.

Shareholders' interest is defined as ordinary and 
preference shares, capital and revenue reserves and tax 
equalisation reserve.

Other capital receipts consist mainly of investment 
grants

Proceeds from cash issues o f loan and share capital are 
the net total of actual funds becoming available to the 
company, ,that is, the nominal amount of shares and 
loans issued, plus premiums, less discounts and expenses 
for issue. Issues in exchange for subsidiaries are excluded.

Net income comprises gross trading profits net of 
exceptional expenditure (for example, on reorganisation 
or closure), excluding any profit or loss on disposal 
of assets, plus investment or other revenue income, less 
interest on short-term and bank loans, plus prior year 
adjustments other than tax, and after allowing for 
depreciation.

Ratio o f  net income to net assets: the denominator is 
the average value of net assets at the beginning and end 
of the year (the former adjusted where necessary to 
ensure comparability). The rate of return on capital 
employed is calculated similarly.

Fuller information for each of the twenty-three 
industrial groups can be obtained on enquiry from 
Department of Trade and Industry, Economics and 
Statistics Division, Companies House, 55-71 City Road, 
London ECIY IBB (Tel: 01-253 9393. ext. 412 or 410).

Department o f  Trade and Industry
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Number o f companies and capital employed by industry in 1970

TABLE 1
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Number of companies and capital employed by industry in 1970

TABLE 1 (continued)

6 45 50 30 66 1 44 834 106 21 92 104 85 22
21-6 237-1 1 878-6 112-9

1
517-6 18,418-2 691-7 216-4 859-3 1,786-2 1,236 8 688-6

1 6 7 10 27 ^ 216 48 9 23 25 17
1-3 29-1 190-2 20-1 121-2 27-7 1,056 7 122-4 28-0 84-7 168-2 54-3

7 51 57 40 1 93 56 1,050 154 30 115 129 102 22
22-9 266-2 1,068-8 133-0 1,646-7 545-3 19,474-9 614-1 244-4 944-0 1,954-4 1,291 1 688-6

3 3 40 1 2 1
1

"

76-8 70-5 1,388 6 5-0 156-3 8-0

3 s <3 236 6 1 28 4 17
132 20-8 29-2 129-8 2,3665 36-5 5-8 369-7 31-8 22-3

3 n 16 276 6 1 29 6 18
1 13-2 20-8 • 106-0 200-3 3,755-1 36*5 5-8 374-7 188-1 30-3

7 54 62 40 104 72 1,326 160 31 144 135 120 22
22-9 279-4 1,089 6 133-0 1,752-7 745-6 23,230 0 850-6 250-2 1.318-7 2,142-5 1,321-4 688-6

— 4 7 /  9 — 6 0 269 762 4 S 2-3 28-4 8-8 2‘3 —

•o oS s S
i n

l | i

h S 5

O C

a • “j A

).  - >

1^64
23,897-2

•  f

338

1,602 
25,411-S

44
1,557-8

292
2,832-5

336

1,938
29,801-8

14 7

t
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Balance sheet summary— 1969

Large companies in manufacturing, distribution and certain other services

Balance sheet at end of year

TABLE 2

Number o f  companies

Quoted
Non-

quoted

1,320 339

Fixed assets
Tangible fixed assets, n e t..
Goodwill ..
Investment in unconsolidated subsidiaries

•  i 4 ♦

•  % 4  4

Total fixed assets, net

Current assets
Stocks and work in progress 
Trade and other debtors, etc.

o f which to parent company 
Investments;

British government securities 
Loans to local authorities 
Other quoted securities 
Unquoted securities 
Total investments 

Tax reserve certificates 
Treasury bills 
Cash

•  «

Total current assets and investments

/ess Current liabilities
Trade and other creditors, etc. ..

o f which from parent company 
Dividends and interest due—gross 
Current taxation ..

•  •

Total current liabilities ..

Net current assets

Total capital employed

Financed by:
Bank loans and overdrafts
Total net a s s e t s ..................................................

Represented by:
Deferred taxation (other than tax equalisation 

reserve)
Long-term loans 

o f which from parent company 
Minority interests in subsidiaries 
Shareholders’ interest:

Ordinary shares 
Preference, etc. shares 
Capital and revenue reserves 
Tax equalisation reserve 
Total shareholders' interest

UK controlled 
companies

Overseas controlled 
companies

UK controlled 
companies

Quoted

46

Non-
quoted Quoted

295 1,320

Non-
quoted

339

Overseas controlled 
companies

Quoted

46

Non-
quoted

295

12,147-1
1,216-9

106-4

13,470-4

7,433-7
7,611-9

15-5
6-8

675-2
792-4

1,489-8
30-3
0-4

1,186-4

17,752-3

6,506-8

583-5
1,755-7

£ million Percentage o f capital employed

802-2
23-8

0-4

826-4

476-5
528-2

60-9

1,191-1

500-3

23-1
110-3

819 9 
37-9 

5-9

863-7

479-3
535-8
(85-7)

0-5

73-2

1,141-6

388-7
(12-5)
27-1

112-3

1,509-6
40-5
11-7

1,561-8 60-2

1,063-5
1,383-3
(141-7)

332
340

2,722-3 79-3

1,436-8
(483-5)

24-6
323-3

29-1

59-7

34-4
38-2

58-5

32-4
36-3
(5-8)

86-1

36-2

104

8,846-0 633-7 528-0 1,784-6 1 39-5 45-8 35-7 71-4

8,906-3 557-3 613-6 937 6 1 39-8 . 40-3 41-5 1 37-5

22.376-7 1,383-7 1,477-4 2,4994 1 WOO 100-0 WOO \ 100-0

2,278-6 199-9 226-2 456-7 10-2 14-4 15-3 18-3
20,098-1 1,183-9 1,251-2 2,042-7 89-8 85-6 84-7 81-7

36-4 3-2 3-3 112 0 2 0-2 0-2 0-4
4,126-5 132-8 316-4 393-9 18-4 9-6 21-4 15-8

(81-7) (112-0) (J-5) (4-5)
877-8 41-8 19-0 33-3 3-9 3-0 1-3 1-3

5,605-4 257-1 406-6 547-2 251 18-6 27-5 21-9
521-4 39-6 37-2 143 2 3 2-9 2-5 0-6

8,556-7 676-9 436-2 1,000-7 38-2 48-9 29-5 40-0
373-9 32-4 32-5 422 17 2-3 2-2 1-7

15,057-4 1,006-1 912-5 1,604-3 67-3 72-7 61-8 642

77-3

26-3
iO-8)
1-8
7-6

62-5

42-6

(5-7)

1089

57-5
(19-3)

10
129

Total
Appropriation o 

Depredation 
Aiwuntswn 
Taxation: 

Current U

Transfers! 
Prior year 
Total taxa 

Interest on 1( 
Dividends—] 

Ordinary 
Preference 

Asset raictt-j 
Retained pre

Total
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CMi

'♦ t



Vs

iLf]

% • ̂ 
f

{ • .

Income and appropriation account— 1969

Large companies in mamifacCuriog, distribation and certain other services

TABLE i 1 "

Number o f  companies

Lncome from trading and other actirities
Cross trading profit 
Hire of plant and machinery 
Income from quoted investments 
Income from unquoted investments 
Prior year adjustments other than tax 
Other revenue income

a  4

a  »

Total trading and revenue income 
Other capital receipts

Total income a  • *  4

Appropriation of trading and other income
Depreciation provision . .
Amounts written off 
Taxation:

Current UK taxation ..
Overseas taxation 
Transfers to tax <^ualisation 
Prior year tax adjustments 
Total taxation ..

Interest on long-term loans 
Dividends—gross:

Ordinary 
Preference 

Asset renewals and replacement reserve 
Retained profits and other capital receipts

Total

4 •

UK controlled 
companies

Overseas controlled 
companies

UK controlled 
companies

Overseas controlled 
companies

Non- Non- Non- Non-
Quoted quoted Quoted quoted Quoted quoted Quoted quoted

3S9 46 295 1,320 339 46 295

£ rniilion Percentage o f  total income

3,655-7 229-4 212 1 532-6 90-9 89-2 905 934
—95 2 —12-0 — 16-4 —329 ^ 2 - 4 —4 7 — 7 0 — 5 8

47-8 3-0 0-9 4-6 12 12 0 4 0 8
125-4 103 7-4 100 3 / 4 0 3 2 18
— 1-7 0 1 —a 5 — —— —0 2 —

35-3 5-8 8-0 3-3 0 9 2 3 3 4 0-6

3,767-4 236-6 211-4 517-6 93 7 920 902 90-8
252-9 20-5 23-0 52-7 6-3 8 0 9-8 0 2

4,020-3 257-1 234-4 570-3 1000 1000 1000 1000

1.016-4 72-6 72-0 16I-S 253 28-2 3 0 7 28 3
11-1 0 8 0-2 18 0-3 0 3 0 1 0 3

849-5 62-4 54-5 153 5 211 24 3 233 26-9
263-9 7-1 4-9 144 6-6 2 8 2 1 2-5

22-3 2-6 13 2 6 0 6 1 0 0 6 0 4
— 15-2 — 1-2 —1-9 —0-6 —0-4 —0 5 —0 8 —O l
1,120-6 70-9 58-8 169-9 27-9 27 6 25 1 208

265-1 8-5 18 4 15-4 6-6 3-3 7 8 2 7

878-2 309 40-6 98-4 218 120 17 3 173
34-8 2-5 2-7 0-9 0-9 10 12 O l
4-8 0-3 0-1 0 1 o i

689-2 70 5 41-8 122-4 171 27 4 17-8 21-5

4.020-3 257 1 234-4 570-3 1000 1000 lOOO lOOO
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Soorces and uses o f funds— 1969

Large companies in manufacturing, distribution and certain other services
TABLE 4

Number o f  companies

Sources of funds
Proceeds of cash issues of loan and share capital:

Ordinaiy shares ......................................
Preference, etc. shares ..
Long-term loans

Total • • • •

Increase in amounts owing to banks 
Net increase in trade and other creditors less 

debtors **
Total trading and other income 
Capital r e c e i p t s ...................................................

Total sources of funds

Uses of funds 
Taxation payments
Dividend distributions—g r o s s ..........................
Interest on long-term loans ..........................

Total payments out of in c o m e ..........................

Expenditure on:
Fixed assets ...................................................
Adjustment due to consolidation
Intangible assets ......................................
Acquisition of subsidiaries
less Acquisitions by issues o f shares and loans
Other expenditure on capital account

Total expenditure on fixed assets, etc.

Increase in current assets and investments: 
Stocks . .  . .  ■* *.
Investments ...................................................
Tax reserve certificates ..........................

Total increase in current assets, etc.................

Total uses of f u n d s ......................................

1 0 6

* a r

r  UK controlled Overseas controlled UK controlled Overseas controlled
companies companies companies companies

Non- Non- Non- Non-
Quoted quoted Quoted quoted Quoted quoted Quoted quoted

J,320 339 46 295 1,320 339 46 295

£  million Percentage o f  total sourcesPluses

192-1 10-7 81 25-8 3 9 3-3 2-5 38
— 11-9 —0-6 —0-1 —0-6 —0 2 —0 2 —O-I

188-7 5-4 19-4 135-1 3-8 1 7 5-9 200

368-9 15-5 27-4 160-3 75 4-8 8 3 23-8

418-0 38-9 67-4 92-5 8 5 121 20-5 13-7

113-3 10-1 —0-4 — 148-4 2 3 31 —0-7 —220
3,767-4 236-6 211-4 517-6 766 736 64-3 76-7

1 252-9 20-5 23-0 52-7 51 6'4 7 0 7-8

1 4,920-4 321-5 328-8 674-7 1000 100-0 1000 100-0

933-6 63-9 49-3 94-7 190 199 150 14-0
888-5 31-9 50-0 100-4 18 1 9-9 15-2 14-9
265-4 8-5 18-1 150 5-4 2-6 5 5 2-2

1 2,087-4 104-3 117-5 210-0 42-4 32-4 35-7 J7-7

1,722-9 148-6 155-5 293-3 350 46-2 47-3 43-5
—80-7 —3-8 —0-2 —4-y — 1-6 — 12 —0-1 —0-7

30-2 —3-4 2 0 0-4 0-6 — 10 0-6 0-1
837-9 12-9 32-2 27-7 170 4 0 9-8 41

__676-4 — 1-0 —25-3 —11-5 — 137 —0 3 — 7-7 — 1-7
1 104-8 6-0 2-1 5-2 21 1-9 0-6 0-8

1 1,938-7 159-3 166-4 310-3 394 49-5 50-6 460

777 1 65-1 41-8 140-7 15-8 203 12-7 20-8
33-8 2-6 —8-8 4-5 0-7 0-8 —2-7 0-7

— 15-6 —2-3 —0-1 —0 1 —0 3 —0-7 —

1 98-9 —7-5 12-0 9-3 2 0 - 2 - 3 3-6 14

1 894-3 57-9 44-9 154-3 18-2 180 13-7 22-9

4,920-4 321-5 328-8 674-7 1000 1000 700-0 100-0
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Kcs Balance sheet summary— 1970

L m c lanufacturing, distribution and certain other services

Balance sheet at end of year

 ̂J

TABLE 5

1 UK controlled 
1 companies

Overseas controlled 
companies

UK controlled 
companies

Overseas controlled 
companies

1 Quoted
Non-

quoted Quoted
Non-

quoted Quoted
Non-

quoted Quoted
Non-

quoted

Number o f  corr^xirues U 6 4 44 292 1.264 338 44 292

£ million Percentage o f capital employed
Fixed assets 1

Tangible fixed assets, net 12,7920 882-3 9145 1,723 1 53-5 58‘3 58 7 60-8
Goc^will 1,250-6 23 8 53-9 58-4 5-7 16 3 5 2 1
Investment in unconsolidated subsidiaries 1530 4-2 0-4 11-5 0 6 0-3 — 0 4

Total fixed assets, net 1 14,295 6 910-3 968-8 1.793-0 S98 601 62-2 63‘3

Current assets
Stocks and >vork in progress 8,197-5 525-2 543-5 1,255 4 34-3 34 7 349 44-3
Trade and other debtors, etc. 8,386 1 588 1 561-9 1,536-4 35-1 388 3 6 / 54-2

o f which to parent company (120-5) (172-7) (7-7) {61)
Investments: 1

British government securities .. 13 3 0 4 — 0-2 0 1 — —

Loans to local authorities 2 0 1-3 — 0-1 — 01 — —
Other quoted securities 701-2 48-5 13 4 II-2 2 9 3 2 0 9 0 4
Unquoted securities 949 5 72-3 22-7 97-9 4 0 4 8 15 3 5a
Total investments 1,666 0 1225 362 109-5 7 0 8 1 2 3 3 9

Tax reserve certificates 30 3 9-5 0 1 3 1 0 1 0 6 — 0 1
Treasury bills .......................... 1 — — — — — — — —

Cash ...................................... 1,1341 610 75-6 175-9 4 7 4 0 4 9 6 2

Total current assets and investments 19,414-0 1,306-3 1,217 3 3,0802 81-2 86-3 781 108-7

less Current liabilities
Trade and other creditors, etc. .. ♦ * 9 % 7,628-5 5705 503-2 1,702 0 319 377 32 3 60-1

o f which from parent company 
Dividends and interest due—gross

• • 4 4
592-8 23-9

(280)
28-1

(590-7)
27-7 2 5 16

U 8 )
18

{20-9)
1-0

Current taxation .. 9  9  9  9 1 1,591 1 1079 970 310-9 6 7 71 6-2 ll-O

Total current liabilities 1 9,8124 702-3 628-2 2,040 6 41 1 46-4 40-3 72-0

Net current a s s e t s .......................... 1 9,601-6 604-0 589-1 1,039-6 402 39-9 37 8 36-7

Total capital employed 9  4 9  9 1 23,897-2 1,514-3 1.557-8 2,832-5 m o m o 1000 100 0

Financed by: 1
Bank loans and overdrafts e e •  • 2,7654 238-2 235 I 5208 11-6 157 151 18-4
Total net a s s e t s .......................... 21,131-8 1,276 1 1,322-7 2,311 7 88-4 84-3 849 816

Represented by:
Deferred taxation (other than tax equalisation 

reserve) 473 5-4 36 15-3 0 2 0 4 0 2 0-5
Long-term loans 4,401-5 143-8 365 8 418-6 184 9-5 235 148

o f which from parent company 
Minority interests in subsidiaries 8396 42-9

(134 4) 
25-5

(54-9)
33-2 3 5 2-8 16

U 9)
12

Shareholders' interest; 1
Ordinary shares 5.773 2 316 4 413-5 565-1 24 2 20-9 265 200
Pccference, etc. shares 495 3 35-8 37-4 12-5 21 2-4 2 4 0-4
Capital and revenue reserves 9,1607 6960 442-8 1,220 3 38 3 460 284 43-1
Tax equalisation reserve 4142 35-6 34-1 46-7 1-7 24 2 2 1-6
Total shareholders' interest 1 15,843 3 1,083-9 927-8 1.844-6 66 3 716 596 65-1
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Income and appropriation accoi 1970

Large companies in manafactming, distribotion and certain other services

TABLE 6

Number o f  companies

icome from trading and other activities
Gross trading profit 
Hire of plant and machinery 
Income from quoted investments 
Income from unquoted investments 
Prior year adjustments other than tax 
Other revenue income

0  •

Total trading and revenue income 
Other capital receipts

Total income •  0

•  •

4  •

ApiHt>priation of trading and other income
Depreciation provision 
Amounts written off 
Taxation:

Current UK taxation 
Overseas taxation 
Transfers to tax equalisation 
Prior year tax adjustments 
Total taxation ..

Interest on long-term loans 
Dividends—gross:

Ordinary 
Preference 

Asset renewals and replacement reserve 
Retained profits and other capital receipts

Total

•  «

UK controlled 
companies

Quoted

1.264

Non-
quoted

338

Overseas controlled 
companies

Quoted

44

Non-
quoted

292

£  million

108

UK controlled 
companies

Quoted

1,264

Non-
quoted

338

Overseas controlled 
companies

Quoted

44

Non- 
quoted

292

Percentage o f total income

3,696-7 242-2 187-8 606-6 90-5 88-2 85-4 98 5—127-9 -1 8 -1 — 17-2 —77-4 — 31 — 78 — 12646-6 2-9 0-9 1-7 11 11 0-4 0 3166-7 11-2 9-9 19-0 41 41 4 5 312-7 1-4 —0-4 5-2 01 0-5 —0-2 0 824-1 11-0 9-0 1-5 0 6 4 0 41 0 3
3,808-9 250-5 190-0 556-7 93-2 91-2 .864 90-4

277-3 24-1 29-9 59-1 6-8 8-8 136 9-6

4,086-2 274-5 219-9 615-8 1000 1000 1000 100-0

1,092-8 79-6 78-4 181-8 267 290 357 29-5
17-0 1-1 0-4 2-2 0-4 0 4 0 2 0-4

733-7 56-6 44-7 145-5 180 20-6 203 23-6
270-7 8-5 7-2 15-4 6 6 31 3-3 2-5
40-4 5-4 0-4 4-5 1 0 2 0 0-2 0-7

—52-3 —3-0 —2-7 —9-6 — 13 — 11 — 12 — 1-6
992-5 67-5 49-7 155-8 24 3 246 226 25-3
282-5 8-5 23-8 21-9 6 9 31 10-8 3-6

893-3 31-9 41-2 95-0 219 116 18 7 15-4
31-6 2-4 2-7 1-0 0 8 0 9 1’2 0 2
4-1 2-9 — . 01 11 _  j

772-4 80-6 23-8 158-1 189 293 108 2J-7

4,086-2 274-5 219-9 615-8 1000 1000 1000 100-0
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Large compaoics in manuracturing, distribution and certain other services

f

TABLE 7

I UK controlled 
1 companies

Overseas controlled I 
companies I UK controlled 

companies
Overseas controlled 

companies

1 Quoted
Non-

quoted Quoted
Non- 1 

quoted 1 Quoted
Non-

quoicd Quoted
Non-

quoted

Number o f  companies 1 1.264 338 44 292 1 1,264 338 44 292

£ million Percentage o f  total sourcesjuses

Sources of funds
Proceeds of cash issues of loan and share capital 

Ordinary shares 
Preference, etc. shares ..
Long-term loans

«  a

39-2 
— 1-5 
1598

Total
Increase in amounts ON̂ ing to  banks 
Net increase in trade and other creditors less 

debtors
Total trading and other incom e..........................
Capital r e c e i p t s ..................................................

197-6 

496 9

303-9
3.8089

277-3

Total sources of funds 5.084-5

16-4
—0-2

60-3

67-4
1900
29-9

329-4 3696

Uses of funds
Taxation payments 
Dividend distributions—gross 
Interest on long-term loans

4  4

4  4

1,062-6
9II-3
282-6

Total payments out of income a 4 2,256-6

♦  4

Expenditure on:
Fixed assets 
Adjustments due to consolidation
Intangible assets ......................................
Acquisition of subsidiaries
less Acquisitions by issues of shares and loans
Other expenditure on capital account

1,830-1
^ 5 -9

24-3
789-5

—624-9
91-0

Total expenditure on fixed assets, etc. a a 2,064 1

a 4 4 4

Increase in current assets and investments: 
Stocks 
Investments 
Tax reserve certificates 
Cash a 4

62-4
420
23-7

109-4 128-0

38-6 0-a
96-9

116-7 
556-7 
59 1

928-7 1000 1000 1000

1605
926
22-0

275-0 44-4

178-3 189-0

Total increase in current assets, etc. . 

Total uses of funds

763-8

4  • •  4 5,084-5

41-7 52-6

329-4 369-6

455 9 406

33  2

54-1

197-8 ISO
928 7 1000

12-7

1000

34-6

SI 1

142

1000

109

4-2

104

lOO'O

29-6

491

21‘3

1000

a K  A
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Net income to average net assets ratios by industry

TABLE 8

«  a

•  a

Food ..
Drink ..
Tobacco
Chemicals and allied industries 
Metal manufacture ..
Non-electrical engineering .. 
Electrical engineering 
Shipbuilding and marine engineering
Vehicles ......................................
Metal goods n.e.s.
Textiles ..........................
Leather, leather goods and fur 
Clothing and footwear 
Bricks, potlep', glass, cement, etc. 
Timber, furniture, etc.
Paper, printing and publishing 
Other manufacturing industries

a a

a  a

a a

a a

a a

Total manufacturing industries a  a

a aConstruction ..
Transport and communication (excluding shipping) 
Wholesale distribution 
Retail distribution ..
Miscellaneous services 
Companies with mixed activities a a

Total manufacturing, distribution and services

Estimated ratio of net income (gross of bank 
interest) to average capital employed in manu
facturing, distribution and services

(*) Based on less than 5 companies.
(*) Based on between 5 and 10 companies.

Percentages
1969 1970

UK controlled 
companies

Overseas controlled 
companies

UK controlled 
companies

Overseas controlled 
companies

Quoted
Non-

quoted Quoted
Non-

quoted Quoted
Non-

quoted Quoted
Non-

quoted
12-7 150 2 0 I ( ‘) 25-3 11-6 170 20-9(2) 21 1
12-8 23-4 I3-2(‘) 19-7(2) 13-4 19-4 6-1(2) 15-7(2)
I3-8(») — 17-2(») 48-4(2) 13-3(2) 17-3(2) 45-9(2)
14-9 14-5 6'4(‘) 18-0 12-9 23-3 3-7(2) 17-5
140 2H (*) 5-4C) 24-8 12-7 18-7(2) 3-0(2) 24-3
14-4 12-2 ll-0(») 28-5 12-9 13-4 11-8(2) 29-0
13-7 14-5 12-3(*) 15-1 13-6 12-3 17-7(2) 10-7

— 110(*) - 0 - 7 ( ’) — -0-7(2) 10(2)
15-2 8-3C) 5-1(0 20-5(2) 6-7 7-5(2) —10-4(2) 13-6(2)
16-3 18-5 25-4(2) 21-3 16-8 20-4 24-8(2) 22-0 ^
141 15-7 15-7(‘) 24-8(2) 11-5 14-6 10-9(2) 16-7(2)
I9-7(*) 290(‘) _ 17-2(2) 26-3(2)
13-3 24-2(*) 12-5(2) 12-6 21-3(2) M M 16-1(2)
131 12-5(») _ 29-9(2) 13-6 11-4(2) 25-7(2)
12-9 15-8(*) — 12-6 21-1(2) - _
11-4 14-4 ll-7(>) 27-0(2) 9-9 13-1 13-4(2) 18-5(2)
14-3 16-2 8-7(2) 19-1 13-3 16-7 14-6(2) 17-6

13 6 14-2 9-5 21-8 12-5 140 6-5 19-5

180 14*0 M M 14-4(2) 15-6 11-6 13-4(2)
J5-4 170(*) M M 26'9(2) 15-2 16-7(2) 36-9(2)
15-8 14-4 16-5(‘) —0-6 16-4 15-1 16-4(2) 3-6
18-3 14*3 25-0(‘) -^•6(2) 19-6 11-8 23-2(2) 1-1(2)
17-5 20-1 45-0(2) 37-2 14-5 20-4 39-7(2) 34-8
11-6 —

— I H —

14-3 14-4 11-6 18-8 13-4 13-9 8-8 17-4

14 14 11 17 13 13 8i I5i

n o

F < "

leather go

TiV'iv glaBricks.
and foot'
oiu

g S ' S S ”"

Total nanufaciurii

Constnicuon. •
Transport and cool
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Gross trading profit to turnover ratios by industry

TABLE 9 Percentages

fcC*

(‘) Based on less than S companies.
(*) Based on between S and 10 companies.

Ill

1969 1970

UK controlled 
companies

Overseas controlled 
companies

UK controlled 
companies

Overseas controlled 
companies

Quoted
Non*

quoted Quoted
Non*

quoted Quoted
Non-

quoted Quoted
Non*

quoted

Food . . 7-2 9 4 12-6(*) 8-8 6-7 9-2 1 0 9 0 7-9
D r in k .......................................................................... 121 162 8-7(‘) 22-6(‘) 12-3 14-3 5 -2 0 I 8 6 0
Tobacco .............................................................. 5-4(») 4-9(‘) 43-80 5 -3 0 5-3(‘) 43 5(‘)
Chemicals and allied i n d u s t r i e s .......................... 16-2 118 14-00 11 0 14 5 12 0 1 0 3 0 107
Metal m an u fac tu re .................................................. 9 0 II 7(«) H ( ‘) 100 8-2 99(*) H O 8 6
Non>electrical engineering...................................... 91 102 14-1(») 17-7 8-1 8-7 11-6(*) 170
Electrical engineering ...................................... 11-6 103 11-40 9-6 113 8-4 13-20 8 1
Shipbuilding and marine engineering -2 -9 C ) 0-7(‘) — J-4{«) 4 9 (‘) — —
Vehicles 86 5 4 0 6 9 0 12-10 5-2 5-4{*) l-6(‘) 8-5(‘)
Metal goods n.e.s. 10-4 11-6 17-U*) 12-9 9 3 119 l6-8(*) 12-9
Textiles .............. 11-2 7-5 17-5(‘) 1 4 0 0 9-9 7-0 15-20 10-40
Leather, leather goods and fur .......................... 7-4(») 9 6 (‘) — 6-K*) 8 -6 0 —
Clothing and footwear ...................................... 8-4 9-2(*) — 5 9 0 8-1 9-l(‘) — 6-8(‘)
Bricks, pottery, glass, cement, etc. 14 5 140(*) — l7-0(*) 14-2 II 8(*) — l4-0(‘)
Timber, furniture, etc. ...................................... 5-5 12-7(») — 5 3 14-10
Paper, printing and publishing .......................... n -2 112 9-l(‘) l2-8(») 9-7 10-2 11 4 0 97(*)
Other manufacturing i n d u s t r i e s .......................... 10-0 12 1 7 -4 0 13-8 9-4 12-5 9-5(‘) 125

Total manufacturing i n d u s t r i e s .......................... 10-4 10 1 7-6 12-6 9 5 9-7 6 1 II 3

Construction .. 7-7 8-1 1 16-4(*) 7-3 7 3 I7-9(*)
Transport and communication (excluding shipping) 6-9 II-8C) — 26-l(‘) 6 1 J2-6(») 29-5(‘)
Wholesale distribution ...................................... 31 1-7 5-2(») 2-7 3-2 19 5-l(‘) 5-9
Retail d is tr ib u tio n .................................................. 8-6 6-0 9 7 0 0-3(‘) 8 8 5-1 8-7(‘) 2-6(‘)
Miscellaneous serx'ices 12-4 5-3 18-9(‘) 8-0 8-8 6 6 20 8 0 7-7
Companies with mixed a c tiv it ie s .......................... 8-2 — — — 7-1 — —

Total manufacturing, distribution and services . . 9 4 7-4 7-9 101 8 6 7-2 6-4 9 9
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Extracted from Economic Trends^ '^o. 241, November 1973

United Kingdom official and private flows to developing countries, 1972

Introduction
Information is now available that enables the full extent 
of United Kingdom ‘aid performance' in 1972 to be 
determined. Although the expression ‘aid performance’ 
has acquired some measure of currency, it would be more 
accurate to speak of'performance in respect of financial 
flows to developing countries contributing to the develop
ment of their economies'. Flows of a concessional nature, 
that is, grants and loans with terms considerably easier 
than those ruling for normal commercial transactions, as 
well as those at normal market terms are included. All 
flows whether originating from the official or private sec
tor are included except for those such as military aid 
which are specifically excluded on the grounds lhat they 
do not contribute to development. Developing countries 
are those recognised by the Development Assistance 
Committee (DAC) of the Organisation for Economic 
Co-operation and Development as such, vit. all other 
than its own sixteen member countries('), the Sino-Soviet 
countries of Europe and Asia (apart from Yugoslavia) 
and a handful of other developed countries—Finland, 
Iceland, Ireland, Luxembourg, New Zealand and South 
Africa.

Terminology has become even more of a snare 
from 1972, than it had been earlier, in that previous
ly there had been an identity between what had for 
domestic purposes (for example, in the context of the 
Public Expenditure White Papers) been recognised as the 
‘aid programme’ and the DAC concept of ‘official 
development assistance'. But with effect from last year 
elements of national subscriptions to the regular budgets 
of various multilateral organisations that finance their 
projects in developing countries have been included in the 
recognised definition of ‘official development assistance', 
although remaining outside the ‘aid programme'. Hence
forward in this article discussion will proceed on the basis 
of -the internationally accepted usage rather than the 
categories primarily of internal administrative relevance. 
The amount of the divergence in 1972 between the ‘aid 
programme' and ‘official development assistance' in 
respect of this ‘multilateral coefficient’ element is in fact 
only £2 million.

Official flows
When considered, gross (that is, before allowing for 
amortization), the United Kingdom's ‘official develop
ment asisstance' in 1972 maintained its earlier rising 
trend to reach £305 million from a total of £268 million 
in 1971. On the other hand, reverse flows increased 
sharply from £38 million to £62 million, partly as a 
result of the imputed ‘repayment’ of a number of loans 
that had been forgiven. Net ‘official development assis
tance' was thus £243 million as against £231 million in the

(*) Australia, Austria, Belgium. Cartada, Denmark, France. 
Germany, Italy, Japan, Netherlands, Norway. Portugal. 
Sweden. Switzerland, United Kingdom and United States of 
America.

1 12

previous year. In spite of the higher absolute figure it did 
not however quite match the growth of gross national 
product.

There was also a slight growth from £5 million in I971 
to £7 million in 1972, of net ‘other official flows'— 
transactions that although official do not qualify as 
‘official development assistance’ from the point of view of 
purpose and/or degree of concessionality. This category 
has always been of minor significance so far as the United 
Kingdom is concerned, so that total official flows were 
£236 million and £250 million respectively.

Private flows
Export credits—those included as developmental arc the 
ones under official guarantee and with maturities in 
excess of one year—continued to be a major part of 
private flows to developing countries. Although the net 
total fell between 1971 and 1972 from £240 million to 
£214 million, this reflects a higher volume of maturities 
falling due rather than any diminution in the scale of 
new exports to developing countries financed thus.

Private investment in developing countries is accorded 
a slightly different meaning for the purposes of reporting 
to DAC as against the standard United Kingdom balance 
of payments definition. The latter is concerned solely 
with the immediate source or destination of the flows 
under consideration, regardless of their character. The 
former however endeavours to eliminate the distortions 
that arise from the roles of non-operational subsidiariesas 
channels for funds that either, coming into the United 
Kingdom, do not originate in the countries of registration 
or, going out of the United Kindom, find their way to 
parent companies located in third countries. Thus, 
whereas for balance of payments estimates, loans raised 
by financial subsidiaries in developing countries for 
the use of the United Kingdom parent are treated as 
direct outward disinvestment, DAC reporting takes no 
account of these.

Even with this rather unstable clement removed, a 
marked fluctuation still occurs from year to year in the 
level of private overseas investment in developing 
countries. Data are available with respect to two major 
sub-categories: direct investment, excluding oil. which is 
fairly stable; and all other investment (including, in the 
case of oil, the direct investment undertaken within that 
industry) which varies considerably from year to year. 
Taken together, they rose from £70 million in 1968 to 
£184 million in 1969, fell to £217 million in 1970 and to 
£94 million in 1971, finally (on the basis of preliminary 
data) rising slightly to £111 million in 1972.

Examining all private flows at market terms (that is, 
both export credits and investment) in contributing to 
overall performance, we find that in general they have 
been tending to decrease—after a sharp rise from 0*30 
per cent of GNP in 1968 to 0-64 percent in 1969 falling 
gradually to 0-53 per cent ol*GNP in 1972.

(
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Grants by voluntary organisations have only been 
treated as a flow recognised for purposes of DAC 
reporting since 1970. The respective amounts for the last 
three years have been £14 million. £19 million and £19 
million (the last being a preliminary estimate). This has 
constituted about 0 03 of GNP throughout. The amounts 
inNohed. although representing a substantial effort on the 
part of the bodies concerned, do not significantly modify 
the general picture with respect to aggregate flo^s from 
non~ofhcial sources. And likewise, they arc very small in 
comparison with the flow of resources disbursed by 
government itself.

I nited Kingdom ‘flows' performance
Total United Kingdom flows lodev eloping countries have 
risen steadily over recent years in absolute terms although 
(on the basis of information at present available) there 
was only a marginal increase from £588 million in 1971 to 
1594 million in 1972. In relation to GNP, the position is 
less straightforward and. although the total has exceeded 
I per cent of GNP in three of the four latest years, it 
appears on e.visiing evidence (including the preliminary 
data on private investment which may change either way) 
to have been at 0-96 per cent of GNP in 1972. The United 
Kingdom has undertaken to do its best to reach a target 
of 1 per cent of GNP for the net flow of financial re
sources fo developing countries by the middle of this 
decade and has averaged 1 0 1 per cent over the last four 
years.

Technical assistance
Although the assistance that developed countries arc 
able to offer developing countries is usually thought of in 
financial terms—as has been the case in this article so far 
—many of the benefits are to be viewed largely in human 
terms, particularly with regard to the services of people 
whose costs arc met from the technical assistance com
ponent of ‘official development assistance’. It is a two- 
way movement. On the one hand about 10,500 men and 
women from the United Kingdom with useful skills to 
offer arc at present serving for vary ing periods in develop
ing countries. On the other, people from developing 
countries—some 7,000 a year in recent years —come to 
the United Kingdom in order to acquire the skills that arc 
often in dramatically short supply in their homelands.

Those persons from the United Kingdom serving over
seas fall into three main categories. Rather more than
1.000 at any one lime arc direct employees of the United 
Kingdom Government, usually on a contract basis, 
seconded to carry out specific overseas assignments. 
Nearly 8,000 others arc directly employed by the govern
ments of the developing countries in which they are 
serving but part of their emoluments and the costs of their 
passages arc met by the United Kingdom. Finally about
2.000 volunteers (usually young persons directly out of 
university) receive only a modest allowance, with most of

the costs incurred by the various sponsoring organisations 
in gelling them to and from the developing countries 
where their period of overseas service is to be spent 
being reimbursed by the United Kingdom Government. 
The trend in the main category, partly-financed persons, 
is downwards. This largely reflects the success of past 
programmes to train nationals of the developing countries 
to fill more senior professional and administrative posts. 
Reduced dependence on cxp<itriaies is indeed one of the 
major goals of development. For the smaller wholly 
financed category, recruitment of expert ad\ isers (usually 
specialists in particular fields) is increasing and with a 
tendency to longer assignments the numbers overseas at 
any one time is increasing even more rapidly. For the 
volunteers the change from one year to two years as 
the normal period of service has led to some slight 
reduction in the numbers coming forward but because 
of the longer period, the numbers overseas at any one 
time have not fallen correspondingly.

A distinction is made among those coming to the 
United Kingdom to undertake various courses, between 
students and trainees. The former usually work towards 
an academic qualification, normally at u university, and 
would ordinarily spend a fairly long period in Britain. 
The latter arc more specifically oriented to improving 
their knowledge in a field w here they arc already employed 
without necessarily seeking to obtain formal documenta
tion as to their proficiency and often indeed only remain
ing in Britain for a very short time. Interpretation of the 
figures is difficult as various factors arc at work in 
ditfcrcnl directions. Educational progress in individual 
developing countries entails more and better facilities 
at home where previously nationals had to look abroad, 
and Britain has been contributing towards this for many 
years.

Sources o f  further detailed information
Detailed statistical information concerning the United 
Kingdom effort in 1972 in respect of official aid to 
developing countries will become available in the new 
edition of the annual British Aid Statistics that is due to 
appear in January 1974, providing comparative data 
for the whole of the period 1968—1972.

A written commentary on the British aid programme 
appeared as a White Paper in October 1973 (Cmnd. 5445). 
This contains the text of the United Kingdom memoran
dum to DAC concerning our performance in 1972, that 
was presented to that body in May of this year. Some of 
the statistical data therein have, however, been superseded 
by information that has been provided subsequently and 
which is incorporated in the tables following this article.

Finally, the report of the Chairman of DAC. giving 
particulars of activities in the aid field of all the members 
of the organisation during 1972, is expected to appear in 
December as the OECD’s 1973 review of Development 
Co-operation: Efforts and Policies o f the Members o f the 
Development Assistance Committee.

Overseas Development Administration
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APPENDIX

Official flows to developing countries: Gross disbursements of grants and loans

TABLE 1

Official development assistance

Bilateral 
Grants 

Financial aid 
Technical assistance

$ 9 4

I  9 4

Loans
Inter-government ..
Commonwealth Development Corporation overseas investment 

(financed from Exchequer advances)......................................

Total ..

Multilateral
Financial aid 
Technical assistance 4 4

Tola! .. 4 4

Total official development assistance *  4

Other official flows 
Bilateral

^jranls •• ••
Loans

Commonwealth Development Corporation overseas investment

Total other official flows .. 4 4

Total UK official flows to developing countries

1968

87

184

19

203

8

211

1969

77

14

33

211

1970

100

194

20

214

219

Official flows to developiag countries: Gross and net disbursements

TABLE 2
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1971

238

30

268

8

277

£ million

1972

109

14

254

305

316

£ million

1968 1969 1970 1971 1972

Official development assistance
203 2II 214 268 305

Amortization 30 31 28 38 62

Net 173 180 186 231 1 243

Other official flows
Gross 8 5 9 II
Amortization 1 2 4 4

Net4 ^ %  4 * 6 — I 3 5 1 7

Total UK official flows to developing countries
Gross 211 211 219 277 316
Amortization 32 32 30 42 1 67

Net ̂  ̂ 4 4 •• 178 178 189 236 1 250
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Sumnury of official and private flows to developing countries

I imlliiyt

TABLE 3

4 «

Official flows (net)
Official development assistance 

as percentage o f CNP
Other official R o w s ....................................

as percentage o f  CNP

Total UK official flows to developing countries 
as percentage o f GNP . .

Private flows (net)
At market terms 

Export credits 
Investment
O f which:

Direct (excluding oil)
Other (including oil)

Total ..........................
or percentage o f  GNP

Grants by voluntary organisations 
as perpentage o f  GNP

Total UK private flows to developing countries 
as percentage o f  GNP ..

Total UK official and private flows to developing countries (net) 
as percentage o f  GNP ..

1968 1969 1970 1971

£ million 

1972
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Persons financed under technical assistance recruited to serve overseas

TABLE 4

Persons financed under technical assistance serving overseas on 30 June each year

TABLE 5

Students and trainees financed under technical assistance newly arrived in Britain

TABLE 6

Students and trainees financed under technical assistance on courses in in at 30 June each

TABLE 7
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1968 1969 1970 1971 1972

StUdCAtS •• 2,661 2,659 3,948 3,923 3,422
3,376 3,616 3,565 3,079 3,824

a* 6,037 6,275 7,513 7,002 7.246

1969 1970 1971 1972 1973

S t u d e n t s .................................................................................................. 3,556 3,604 3,649 4,526 4,658
Trainees 828 827 785 2,054 1,651

4,384 4,431 4,434 6,580 6,309

CO

CM<

« 1

SI

spproii 
"Cl J

SL%««/ e„
»/fis



f * i

yeir

1972 19?)

10.53?

I Britain

3

3,923
3,079

7,002

1972

7246

10 June eich year

M

1972 1973

6.309

Exiractcd from Economic Trends No. 221, March 1972

Monthly money stock

As interest in the stock of money has increased in recent 
years, new and more detailed presentation of this and 
related Hnancia! aggregates has developed. An article in 
the May 1969 issue of Economic Trends on ‘ Money 
supply and domestic credit ’ presented the results of some 
recent developments in monetary analysis and introduced 
the new concept of domestic credit expansion (DCE). 
The existing definition of money stock was later con
sidered to be too wide, and three alternative definitions 
of money stock, called Mj, Mi and M3, were introduced 
in *A note on definitions of the money' supply’ in 
Economic Trends, August 1970. The need has more 
recently been felt for more frequent and up-to-date 
figures of money stock, and in the March 1972 issue of 
the Bank o f England Quarterly Bulletin new monthly 
scries of money stock have been introduced. The new 
scries arc shown in the tables at the end of this article in 
the form in which they will be presented each month in 
Financial Statistics. At the same time the intermediate 
definition of money stock (M j) has been discontinued, 
and seasonally adjusted quarterly estimates of M^ have 
been introduced. The monthly scries of M, and M3 
relate to the banking make-up day (a Wednesday, the 
third in each month except December) starting from 
16 June 1971 for M3(’), and from 20 October 1971 for 
for M ,; seasonally adjusted monthly figures of M3 are 
included and it is hoped to introduce seasonally adjusted 
monthly figures of NI, later. Monthly figures at banking 
Wednesdays should in principle provide a more consistent 
scries than the figures at end-quarter because they are not 
subject to day-of-lhe-weck effects, and they are not 
affected by the large and erratic movements that can take 
place in banking transactions at the end of calendar 
months or quarters.

Figures of monthly money slock (and monthly figures 
of banking sector assets and liabilities and reserve ratios) 
will be issued by press notice by the Bank of England and 
will subsequently be shown in Financial Statistics.

Presentation of banking statistics
The new figures of money stock arc accompanied by a 
more uniform presentation of banking statistics, which is 
described in detail in an article on page 76 of the March 
1972 issue of the Bank o f England Quarterly Bulletin. 
This presentation takes account of the changed situation 
following the introduction in September 1971 of the new 
system ofcrcditcontrol(^), including the minimum reserve

(*) An approximate monthly series of Mj back to April 1970 is 
included in the additional notes to the March 1972 issue of the 
Biink 0/  Engtaiut Quanerty ButUtin.

(*3 See‘Comp.Mition and credit control'. Bank o f  Enghtut Qnancrh
idBnlteun, June 1971. page 189; 'Reserve ratios and special 

deposits’, supplement issued ssilh the September 1971 Bank o f  
tnglanii Qiunicrly Bulletin: 'Reserve ratios; further definitions’, 
Bnnk o f Lngtand Qnarierty Bulletin, December 1971, page 482.

ratio requirements, and has been made possible by the 
collection of further statistical information, in particular 
from the London and Scottish clearing banks. The 
principal changes in the presentation of the banking 
figures, which arc also embodied in the figures published 
each month in Financial Statistics from March 1972, arc 
as follows :

(i) Figures of principal items in the balance sheets of 
the London and Scottish clearing banks and of the 
Northern Ireland banks at monthly banking make
up days arc presented on a basis uniform with that 
already shown for accepting houses, overseas and 
other banks. The main changes from the previous 
presentation are that assets and liabilities in curren
cies other than sterling arc shown separately, and 
inter-bank transactions are separately identified.

(ii) Monthly figures for ‘ other deposit banks’(*) arc 
shown separately on the uniform basis for the first 
tim e..

(iii) Monthly figures from 15 September 1971 for the 
accepting houses, overseas and other banks accord
ing to the same presentation as that published for 
the end of calendar quarters and uniform with that 
now introduced for the deposit banks were first 
published in Financial Statistics in January 1972. 
The accepting houses, overseas and other banks 
have been providing mid-month figures since July 
1969.

(iv) The consolidated figures of changes in all assets 
and liabilities for the whole banking sector, which 
pciude inter-bank transactions and net out transit 
items between banks, and include figures for the 
National Giro, discount houses and the Banking 
Department of the Bank of England, are being given 
for monthly banking make-up days as well as at 
end-quarter. The connection between these figures 
and the monthly and quarterly figures of changes in 
money stock can be clearly seen from the published 
tables (e.g. Financial Statistics, March 1972 Tables 
40 and 59).

It is now assumed that 60 per cent of the excess of 
debit over credit transit items (whether between branches 
of one bank or between different banks) affects current ac
counts in surplus and that 40 per cent affects overdrawn 
or loan accounts. In arriving at consolidated figures for the 
whole banking sector 60 per cent of the net value of 
transit items is therefore deducted from deposits and 40 
per cent added to advances. Previously 100 per cent of

(*) Certain other banks whose business in the United Kingdom is 
mainly concerned with domestic banking. They are listed in the
Notes and Definitions supplement to Financial Statistics, April 
1971, page 15. ^
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transit items had been deducted from deposits. The 
change of treatment, which accords with that adopted 
for the calculation of reserve ratios, was first introduced 
in December 1971 beginning with the figures of and 
M3 at end-September 1971. Figures for money stock for 
earlier quarters were revised accordingly. The same 
treatment of transit items has been adopted for the new 
monthly series.

of money stock
The narrow definition of money stock (M i) comprises 
notes and coin in circulation with the public and resident 
private sector deposits on current account in sterling with 
the banking sector. This most closely represents the 
function of money as a medium of exchange. The wide 
definition of money stock ( M 3 )  comprises notes and coin 
in circulation with the public and all resident deposits 
with the banking sector. It thus includes, as well as Mj, 
sterling deposits by private sector residents on deposit 
account, sterling deposits by the public sector, and all 
deposits by residents in non-sterling currencies. For the 
purpose of the intermediate definition (M2) a distinction 
was drawn among private sector deposit accounts between 
such accounts with the deposit banks and discount 
houses, and with other banks. Before introduction of the 
new credit control arrangements, deposit accounts with 
deposit banks were usually of much shorter term than 
with other banks. However, some of the deposit banks 
are now transacting business themselves (including the 
offer of deposit facilities at longer term) wliich they pre
viously left to their non-deposit subsidiaries, so that it is 
no longer possible to draw a meaningful distinction in 
terms of accessibility of funds between deposit accounts 
with the deposit banks and with other banks.

Estimation problems
In general the monthly figures have been compiled in the 
same way as the quarterly figures; the information now 
available monthly is in some respects less comprehensive 
than that available quarterly but only a small amount of 
estimation is necessary to compile the monthly figures of 
M3—to supplement information on overseas residents’ 
deposits with deposit banks other than the London and 
Scottish clearing banks. The approximations necessary 
to identify private sector sterling current accounts, in the 
compilation of the monthly and quarterly figures of Mi, 
are also less than previously(*), because from October 
1971 the London clearing banks have provided virtually 
all the information required to identify such accounts. 
The same approximations as previously apply to the 
identification of such accounts for other banks, and for 
the figures relating to London clearing banks included in 
the series of Mj before October 1971. These are :

(i) Deposit banks. Except as stated for the London 
clearing banks, private sector sterling current 
accounts are taken as the total of current accounts 
less UK. residents’ non-sterling deposits, sterling 
deposits of overseas residents and all accounts of the 
banking and public sectors. All of these are assumed 
to be current accounts.

(ii) Accepting houses, overseas and other banks. Private 
sector sterling current accounts arc taken as the total 
of the sterling current accounts of domestic residents; 
the sterling accounts of the banking and public sec
tors are assumed to be all deposit accounts.

(iii) In the above processes, for the purposes of the monthly 
figures, the total deposits of the public sector with 
banks other than the London and Scottish clearing 
banks have to be estimated by reference to the 
nearest end-quarter figures.

Further information on these processes of approxi
mation is given in the additional notes to the March 1972 
issue of the Bank o f England Quarterly Bulletin. In 
addition, the same assumption about transit items is made 
as with the quarterly estimates, i.e. that the 60 per cent 
of transit items which is deducted from deposits applies 
to the sterling current accounts of private sector residents 
so that the same amount is deducted in arriving at M, as 
at M,.

The additional information now being obtained from 
the London clearing banks has shown that some of the 
assumptions used in the calculation of the earlier figures 
may not have been correct, and as a result the level of 
Ml at end-September 1971 may have been some 
£200/£250 million too low. It is not possible to calculate 
the extent of any under-estimations on earlier figures and 
a break in the quarterly series of M, is therefore shown 
between September and December 1971.

Seasonal adjustment
It is important to identify so far as possible the regular 
seasonal pattern in the money stock as a step towards 
assessing underlying movements; the seasonally adjusted 
series, however, will also be affected by exceptional or 
irregular movements. The seasonal adjustment of the 
money stock is carried out by the Bank of England and 
derives from their work on the seasonal adjustment of the 
complete matrix of financial transactions in calendar 
quarters (the ‘flow of funds’, i.e. transactions in all types 
of financial instruments, and between all sectors of the 
economy). The following is a brief description of the 
broad principles in so far as they affect the seasonal 
adjustment of the money stock figures.

Preliminary adjustments have been obtained indepen
dently for each item of the matrix which displays 
seasonality. Consistent seasonal adjustments have then 
been estimated simultaneously for all the entries in the 
flow of funds by a system of balancing which provides 
that :

(*)See Technical Appendix to ‘A note on definitions of the money 
supply’, Economic Trends, August 1970.

(i) the sum of the adjustments for each item over the 
four quarters of each calendar year is zero;

(ii) in any quarter, the sum of the adjustments of all 
sectors for a particular asset/liability is zero; and

(iii) in any quarter, the sum of the adjustments for the 
identified assets/Iiabilities of a particular sector is 
related, where possible, to the adjustment for the 
sector’s financial surplus.

The advantage of this approach is that changes in the 
seasonal pattern of bank deposits and other erratic series 
(e.g. resulting from tax changes) can be indirectly
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estimated, even though they may not be directly observ
able in the individual series. In addition, certain series 
(for example notes and coin) arc markedly affected by 
the days of the week on which a quarter begins and ends, 
and—at end-March—by the closeness of Easter. Adjust
ments have been made to allow for these distortions also; 
but of course they will not usually cancel out over the 
year, because this must end on a different day of a week 
from the preceding year.

The seasonal adjustments to the quarterly figures of 
changes in the money stock (Mj) are obtained as the sum 
of the seasonal adjustments (after balancing) for changes 
in the deposits of domestic sectors with UK banks, and 
for the change in notes and coin. Seasonal adjustments 
for quarterly levels of are derived from those for the 
changes. These seasonal adjustments on levels do not sum 
to zero over the calendar year because of the moving 
pattern of the flows. However, the seasonals for the 
levels have been further modified so as to minimise the 
sum of the adjustments over calendar years, i.e. to 
minimise the difference between the annual totals of 
adjusted and unadjusted levels. The seasonals for quarterly

i

I  *

.  I

changes in Mt arc obtained by estimating preliminary 
adjustments for the series of private sterling current 
accounts and by dividing the balancing'adjustments for 
total bank deposits into two parts: those for private 
sterling current accounts and for other domestic deposits. 
The transition from flows to levels is carried out as 
for Mj.

1 *
The seasonal adjustment of monthly flows of M3 have 

also in principle been estimated consistently with other 
monthly data on financial flows (bank lending, central 
government and certain external transactions). In practice 
monthly information is far less complete and is even 
worse for earlier periods. For example the mid-month 
series of deposits with accepting houses, overseas and 
other banks only go back to July 1969. It should be 
noted that the seasonally adjusted level of money stock 
( M 3 )  as shown in the monthly series tends to be some 
£2d0/£300 million less than in the quarterly series. It is 
not therefore possible, by comparing the two series, to 
obtain the underlying movements in the money stock 
between the end of a quarter and the neighbouring mid
monthly reporting dates.

;r
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APPENDIX
Money stock(^)

TABLE 1

A ve rage  am ounts outstand ing
1965
1966
1967
1968
1969
1970
1971

A m o u n ts  outstand ing at end of period
1965 1st quarter 

2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter
4th quarter(")

1968 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4ih quarter

1971 1st quarter 
2nd quarter 
3rd quarterC*)

4th quarter

1971 June16('’)

July 21 
August 18 
September 15
October 20 
November 17 
December 8

1972 January 14 •  $ 9 ♦

Money stock

Mi(») M3{>)

Unadjusted Seasonally
adjusted

1

7,517
7,786
8,019
8,410
8,409
8.904

10,032

7,358
7,461
7,548
7,848

7,764
7.728
7,806
7.844

7.773
7,899
8,225
8,513
8.442

8.210
8,356
8,481
8,784

8.339
8.188
8,312
8.812

8,507
8.852
9.032
9.635

9.691
9.831

10.210
11,157

10.193
10.330
10.680

10,466

7.430
7,520
7.570
7,690

7,840
7,790
7.800
7,690

7,830
7,960
8.170
8,250
8,180

8.200
8,340
8,540
8,600

8,490
8,310
8,360
8,620

8,600
8,960
9.100
9,430

9,820
9,900

10.270
10,940

•  s

•  •

See footnotes on pages 122  and 123

120

Unadjusted Seasonally
adjusted

12,346
13,197
13,934
15,252
15,951
16,930
18,829

11,914
12.337
12,514
13,083

12,992
13,164
13,312
13,555

13,414
13.825
14.270
14,895
15,003

14.748
15.270
15.444
16,092

15,790
15.737
15,934
16,596

16.161
16,893
17,281
18.175

18,188
18,655
19,107

20,561

18,304

18,623
18,683
18,775

19,175
19,459
19.806

20,215

12,070
12,360
12,550
12,870

13,170
13.260
13.360
13,310

13,600
13.890
14.320
14.640
14,750

14,920
15,330
15,540
15,830

16,020
15.840
15,990
16.320

16,340
16,980
17,360
17,900

18,400
18,710
19,180
20,280

18,350

18,450
18.640
18.730
19.080
19.400
19,730

20.070

C million

Notes
and
coin

in
circu*
lation
with
public

Total
deposits

of
domestic
sectors

(*)

Unadjusted

2,488
2.678
2.765
2,851
2,903
3,110
3,401

2.401
2,476
2.533
2,636

2,633
2.699
2.713
2,695

2.751
2.793
2,760
2,815
2,815

2,851
2.910
2,804
2,859

2.914
2,909
2.857
3,006

3,040
3.081
3,154
3,320

3.324
3.373
3.454
3.589

3,323

3.419
3.361
3,353
3,365
3,392
3.483

3,384

9,859
10,519
11,169
12.402
13,048
13,820
15,428

9,513
9,861
9.973

10.447

10.359
10,465
10.599
10,860

10,663
11,032
11,510
12,080
12,188

11,897
12,360
12,640
13,233

12,876
12,828
13,077
13.590

13,121
13.812
14,127
14,855

14,864
15,282
15,653
16.972

14.901

15,204
15.322
15.422
15.810
16,067
16.323

16.831

u)

CO

it/lH*'

Ave'
116S
1966
1967 
196S
1969
1970
1971

Amounts
196$ 2nd quarter

3r(j quarter 
4th quttter

1966 1s t q u itte r
2nd qu itter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter
4th quarter

1963 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quartet 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 Istquarte r 
2nd quarter 
Jrdquaner 
I th q u a a e r

1971 June16{” )

July 21 
August 
September

aryi9
Seef,®otnotes
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TABLE 1 (continued)

Average  am ounts outstand ing
1965
1966
1967
1968
1969
1970
1971

A m oun ts outstand ing at end of period
1«f nu^rr^r1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter
4ih quarter (")

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1969 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1970 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1971 1st quarter 
2nd quarter 
3rd quarter (” )
4th quarter

9,859 
10.519 
11.169 
12.402 
13,048 
13,820 
15.428

9.513
9,861
9.973

10.447

10,359
10.465
10,599
10,860

10,663
11,032
11.510
12,080
12.188

1971 June16('>)

iuly21 
August 
September 15

October 20 
November 17 
December 8

1972 January 19

Sec footnotes on pages 122 and 123

11,897
12,360
12,640
13,233

12,876
12.826
13,077
13,590

13,121
13,812
14,127
14,855

14.864
15.262
15,653
16,972

Money stock

Deposits of domestic sectors

Resident private sector deposits with:(*)

Banks(0

Sterling
current
accounts

5.397
5.524
5.659
5,973
6,008
6.387
7,259

Sterling
deposit

accounts

4.282
4,779
5.196
6,087
6.607 
6,932
7.607

Non- 
sterling 

accounts(*)

Discount 
houses

6

5,348
5.318
5,345
5,646

5,581
5.431
5.512
5,500

5.531
5.535
5,766
6,105
6.034

5.726
5.820
6.146
6,364

5.993
5.795
5.904
6.319

4.047
4,326
4.415
4.648

4.640
4.784
4,638
5.059

4.934
5.165
5.345
5,617
5.780

5.834
6,164
6.222
6,481

Public
sector

deposits
with
banks

255 103

6.174
6.294
6,464
6,915

14.981

15.204
15,322
15,422

15.610
16,067
16,323

16,831

7,051
6,996
7,428
6.206

6,553
6.613
6,636
6.770

6.614
6,907
7,147
7.349

7.330
7.653
7.720
6,103

14.286

14.542
14.631
14.765

7,336
7.421
7.706

7.592

7.694
7,868
7.911

423

C million

60%
of

transit
items

n

10

Overseas
sector

sterling
deposits

with
banking
sector

11

1.665
1.707
1,664
1,521
1.452
1,692
2.121

491 204

8.366 467 363

407

455

510

121

1.604
1.652
1.702
1,762

1,816
1,781
1.550
1.598

1,769
1,777
1,623
1.S36

1.530
1,480
1,564
1,467

1,448
1.475
1,398
1,504

1.568
1.701
1,811
1,833

1,891
1,973
2.319
2.767

1,953

2.088
2.182
2.226

2.414
2.391
2.810

2.680

Toul
banking
sector

sterling
deposit

liabilities
n

12

11,776
12.512
13,082
14.064
14,595
15.613
17,683

11.400
11.726
11.886
12.529

12,498
12.522
12.434
12,660

12,766 
13.065 
13,253 
13.781

1.555 13.895

13,556
13,951
14,399
14,804

14,543
14.400
14.459
15.143

14,966
15.522
16,004
16.779

16,950
17.286
18,132
19.947

16.898

17,291
17.426
17,623

18.232
18.429
19.172

19.554

» •
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TA B LE 2 C million

C hanges d u r in g  p e r io d
1965
1966
1967
1968
1969
1970
1971

1965 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1966 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1967 1st quarter 
2nd quarter 
3rd quarter 
4th quarter

1968 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1969 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1970 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

4
I - .•

1971 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

M o n th  end ing
1971 July 21 

August 18 
September 18

•  •

October 20 
Number 17 
December 8

1972 January 19

Money stock

Mi(>)

Unadjusted Seasonally
adjusted

1

M 3 (» )

Unadjusted Seasonally
adjusted

938
479

1,345
1,152

503
1.586
2.390

P  4

•214 409

Notes and coin in 
circulation with public (̂ )

Unadjusted Seasonally
adjusted

Total deposits of 
domestic sectors (*)

Unadjusted Seasonally 
adjusted

743
413

1.220
1,100

357
1,265
2,117

350
320
330

340

20

20

—  99 SO 508

310
300
330

290

(') Figures In the right hand side of the table are not seasonally adjusted.
(*) M , equals columns 3 + 5 —  10.
(*) M j equals columns 3 + 4; also equals M , + 6 + 7 + 8 + 9 .
(*) The estimates of levels of coin in circulation include allowance for wastage, hoarding, etc., which is not incorporated in the changes shown 
(*) W ith  banks and discount houses /ess 60 % of items in transit.
(*) Gross deposits before deducting transit items : private sector excludes banks.

122

ot>

1965
1966
1967
1968
1969
1970
1971

durii’̂ P

1965
3rd quarter 
4th quarter

1966 Istquart*'" 
2nd quarter 
3rd quarter 
4th quarter

1967 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1968 Istquarter 
2nd quarter 
3rd quarter 
4th quarter

1969 Istquarter 
2nd quarter
3rd quarter 
4th quarter

1970 Istquarte r 
2nd quarter 
3rd quarter 
4th quarter

1971 Istquarter 
2nd quarter 
3rd quarter 
1th quarter

Month ending 
1971 July 21 

August 18 
Septemberll

Ociob€r20
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TABLE 2 (cont/nue</)

ihetf'*"?**

M oney stock
L milliofl

Deposiu of domestic sectors
Total

banking
sector

Resident private sector deposiu with:(*)
Public 60%

of
transit
items

n

w VcneAi
sector

sterling
deposiu

Total Banks(^ sector
deposiu

with
banks

sterling
deposit

liabilities
n

o

11

Sterling
current

accounts

Sterling
deposit

accounu

Non-
sterling

accounu(*)l

Discount
houses

W ith
banking
sector

i 411
5 6 7 8 9 10 11 12

Changes d u rin g  period
196S ...............................................................

1

743 141 622 11 — 35 39
1

35 120 887
1966 ............................................................... 413 — 148 411 33 19 13 —  85 — 104 191
1967 ............................................................... 1,220 605 558 93 7 13 56 —  62 1.121
1968 ............................................................... 1,100 330 701 60 —  1 23 33 —  88 965
1969 .............................................................. 357 —  45 289 129 —  9 67 74 37 339
1970 .............................................................. 1,265 596 579 45 1 88 44 87 32? 1,636
1971 .............................................................. 2,117 ! 820 1,235 — 89 166 23 38 934 3,178

1965 1st quarter ...................................... — 191 — 159 21 3 — 36 — 30 —  10 —  38 —  242
2nd quarter 348 —  30 ! 279 12 —  5 34 —  58 48 326
3rd quarter 120 27 69 5 —  4 — —  3 50 162
4th quarter ...................................... 466 303

1
233 —  9 10 35 106 60 641

1966 1st quarter ...................................... — 88 —  67 —  8 11 8 — 18 14 114('^D 29
2nd quarter 106 — 150 144 —  1 — 19 64 —  48 —  35 24
3rd quarter 134 81 1 54 6 18 — 10 17 — 231 —  88
4th quarter ...................................... 261 ' —  12 221 15 12 — 43 —  68 48 226

1967 1st quarter 1971 311 1 — 125 6 13 36 158 171 126
2nd quarter 1 369 4 231 , 18 38 —  2 —  80 8 279
3rd quarter 478 231 180 8 - 4 9  , — 20 — 128 — 154 188
4th quarter 570 339 272 61 5 —  1 106 —  07 528

1966 1st quarter — 265 — 308 54 — 17 — 20 — 13 —  39 —  25 — 312
2nd quarter 480 1 94 330 25 26 12 7 —  50 412
3rd quarter 292 326 58 31 — 23 15 115 84 460
4th quarter 593 218 259 41 16 9 —  50 —  97 405

1969 1st quarter — 357 i — 371 72 14
1

9 48 129 —  19 — 261
2nd quarter —  48 — 198 60 70 — 19 — 13 —  52 27 — 143
3rd quarter 249 109 23 46 —  7 11 —  67 —  77 59
4th quarter 513 415 134 —  1 8 21 64 106 684

1970 1st quarter — 469 — 145 — 156 — 14 — 8 48 194 84 1 — 177
2nd quarter 691 120 293 64 52 — 22 — 184 113 556
3rd quarter 315 170 240 6 5 — 43 63 110 482
4th quarter 728 451 202 — 11 39 61 14 22 775

1971 1st quarter 9 > 136 —  19 — 20 — 41 37 84 ; 58 171
2nd quarter 418 , —  55 323 18 26 — 40 — 146 82 336
3rd quarter 371 ' 432 67 5 23 — 22 134 346 846
4th quarter 1.319 ' 307 864 — 92 158 48 —  34 448 1,825

M onth  ending
1971 July 2 1 .................................................. 226

f ' » • 1

256 5
1

44 ; 40 132 390
August 18 lie 1 89 25 ^ 2 — 46 —  52 94 135
September 15 100 134 21 54 1 — 35 74 44 197

October 20 387 272 —so 53 I 103 —  9 175 603
1

November 17 .. 257 85 174" 12
1

21 — 60 —  25 — 23 197
December 8 . . . . . 256 285 43 — 42 25 — 29 26 419 743

1972 January 19 503 — 114 455 — 3 50 121 — 130 382

(̂ ) Includes the N iiio n il G iro (ron> October 1968.
(') Includes oversees sterlm{ area currencies. The sterling value of deposits in other currencies is affected changes In exchange rates. 
(*) See additional notes to Table 12 in the BonJc of Inglond Quarterly Bullettry December 1971.
('*) Column 12 equals columns S + 6 + 8+9-f11.
(") The two figures show the effects of the inclusion of new contributors.
(**) There IS a break m the senes in columns S and 6 after this date, see additional notes to Table 12 in the Bonk of Engfond Quarterly Bulletin March 1972. 
('*) The full monthly analysis is not available for earlier months but estimates of the broadest definition (M 0 unadjusted and seasonally adjusted, back

to April 1970, giving a breakdown between columns 3 and 4 (unadjusted) are published in the Bonk of England Quarterly Bulletin for March 1972. 
The f  gure is adjusted for the effects of accounting changes by some 'other banks'.
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Extracted from Economic Trends No. 226, August 1972

Measuring variability in economic time series

[ 'I
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Introduction
Most economic time series are now published in a 
seasonally adjusted form. This means that estimates are 
made of the effect, during the course of a year, of regular
ly recurring fluctuations (e.g. due to the weather, holidays, 
seasonal fluctuations in demand) and that they are 
removed from the basic figures. Series in this form can be 
used readily for comparing different points in monthly or 
quarterly series with seasonal influences abstracted. They 
avoid the misleading impression often given by compari
sons of unadjusted figures with corresponding periods in 
earlier years. An important use of seasonally adjusted 
series is to assess as reliably as possible current trends or, 
more strictly, the underlying movement implied by the 
latest figures. Unfortunately for achieving this aim, 
seasonally adjusted series are seldom smooth and are 
affected by irregular factors which overlay and mask the 
underlying movement.

The extent of this irregular movement in period to 
period changes as well as varying over time also varies 
from series to series. It would go some way to help the 
user, therefore, to provide some measure of the average 
extent of this irregular movement in each series and to 
indicate how the smoothing of seasonally adjusted figures 
would help in assessing changes in the underlying move
ment. The amount of smoothing to be suggested to the 
user depends on the magnitude of the average irregular 
movement in relation to the average movement in the 
trend; the larger the former compared with the latter the 
greater will be the smoothing needed. However, the more 
drastic is the smoothing the less up-to-date can be the 
assessment of the underlying movement and the user 
may have to compromise between his needs for topicality 
and reliability in judging the extent of smoothing. Some 
guidance as to the likely cost in terms of reliability of 
different degrees of smoothing is needed.

In the presentation of a number of monthly economic 
series, the convention has been adopted of showing the 
percentage change between the average of the most recent 
three months' figures and that of the previous three 
months. This can be a useful device for ironing out major 
month to month variations but it does not necessarily 
indicate the extent to which this change can be regarded 
as the most recent trend. The primary purpose of this 
article is to examine a method of analysing and measuring 
variability which has been pioneered in the United States 
and adopted by a number of countries, and to introduce 
the regular publication for major United Kingdom 
economic series of the resulting measures. The article also 
describes another way of looking at the problem which 
has been developed by the Department of Trade and 
Industry to measure variability in the monthly figures of 
exports and imports, and which it is proposed to examine 
further with a view to its wider application to United 
Kingdom economic series.

The IjC ratio
As part of the process of seasonal adjustment, the original 
series (O) is decomposed into the components accounted 
for by seasonality (S), the underlying trend cycle (C) and 
irregular factors (I); so that where (as is normally the 
case) the process of decomposition is multiplicative, 
0 = S  X  C X  l(‘). A measure of the variability between 
successive observations in a seasonally adjusted series 
in relation to movements in the trend component can be 
obtained by analysing the estimates of the last two 
elements, and is called the I/C ratio. I represents the 
average month to month (or quarter to quarter) percen
tage change, without regard to sign, in the irregular 
component as defined above (obtained by dividing the 
trend compon.ent into the seasonally adjusted series). C 
is the average month to month (or quarter to quarter) 
percentage change without regard to sign in the trend 
component(^). (If the process of seasonal adjustment is 
done using an additive decomposition, 0 = S + C + I , 
percentage changes are usually replaced by differences in 
the calculation of I and C.) If the !/C ratio is greater than 
1, (for example it is 2-1 for the monthly index of industrial 
production), the period to period changes on average will 
be mainly reflecting irregular movements; corresponding
ly, when the ratio is less than 1, (for example it is 0*5 for 
the average quarterly estimate of GDP at constant prices) 
the period to period changes mainly reflect the trend. 
The larger, therefore, is the I/C ratio, the greater is the 
extent of smoothing likely to be necessary, and the 
greater the loss of topicality, to achieve an assessment of a 
trend of a given reliability.

It is worth at this stage making it clear that the T/C 
ratio is not a unique measure of variability. In particular 
it is dependent on the method of seasonal adjustment 
that is used. Many official economic series are adjusted 
using the United States Bureau of the Census Method II 
Variant X-11 programme, or an adaptation of it; other 
programmes are used for some series. The seasonally 
adjusted series and estimates of the I and C elements will 
depend on what programme is used; and, indeed, for all 
given programmes there is normally a range of options 
that can be taken at various stages in the seasonal adjust
ment process, the choice of which will affect the resulting

(*) In some economic series the long-term underlying movement is 
overlaid by shorter term cycles of growth, stability and decline. 
The component (C) is, strictly speaking, a combination of both 
elements, which are not separately identified by the seasonal 
adjustment process. In such series the cyclical element normally 
predominates over the long-term underlying trend, and in this 
article references to the ‘trend' are to the short-term rather than 
to the long-term underlying movements in a series.

(2) As I is the average of the percentage differences, ignoring sign, 
between successive I’s, and C the average of similar difference 
between successive C’s. I and C should, strictly speaking, be writ
ten as (idOl A l |/1 ')  and (I00| AC|/C),respectivdy. For c ^ -  
venience of preentation, however, the notation I, C is adopted.
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decomposition of the series and consequently the I/C 
ratios. Of particular importance is the way in which the 
trend is obtained. In most methods the trend is a smooth 
flexible moving average of the seasonally adjusted series. 
It is frequent practice, however, to make prior adjustments 
to the original data where it is judged that it is preferable 
to make some rough allowance for exceptional circum
stances in particular periods to prevent them distorting 
the osculation of the seasonal adjustment factors and the 
trend. For example, prior adjustments are made to the 
r xorded figures of exports and imports to allow for dock 
rtrikes. Whenever prior adjustments are made these are 
excluded from the calculation of I and the I/C ratio which 
are therefore smaller than if no adjustment bad been 
made. It is also possible in some programmes—e.g. the 
Census Method 11 Variant X-11—to adopt an option for 
further smoothing of the trend; this would increase the 
I/C ratio.

Some other related factors need also to be borne in 
mind in using I/C ratios. First, as it is, by definition, a ratio 
of the average of changes in the irregular component to 
the average of c h a n ^  in the trend, it will, other things 
being equal, be high in periods when the trend is virtually 
flat. Conversely, it will be relatively low in periods when 
the trend is moving sharply upwards or downwards. For 
this reason, the I/C ratio tends to be lower for series at 
current prices than for those at constant prices because 
of the upward trend in prices. Taking the monthly series 
for retail sales at current and constant prices during the 
period 1961 to 1970 as an example, whereas both series 
have 0-7 for I, the I/C ratios arc 17 and 3*4 respectively. 
This reflects the average percentage month to month 
change in the trend component for the current price 
series being twice that for the constant price series.

Secondly, the length of the series used in the calcula
tion of I/C often encompasses periods with both sharp
movements and stability in the trend. The measure thus 
represents an average of experience in the past and care is 
n ^ e d  when using it in relation to any particular period. 
It may, indeed, cover a period during which a number of 
cycles of growth, stability and decline in the trend are 
superimposed on the long-term underlying movement in 
a series. In addition the analysis described in this article 
is carried out on final figures. The latest figures for any 
series may be subject to revision and will generally include 
more irregularity than indicated by the I/C ratio.

If the factors outlined in the paragraphs above are 
borne in mind by the user, the I/C ratios give useful 
additional information about the series which provides at 
least a starting point in interpreting the significance of 
period to p e ri^  movements in seasonally adjusted scries 
in assessing the underlying trend. No precise guidance 
can be given for applying the I/C ratio. It provides a 
measure, based on past data, of the average extent of 
movements in the irregular component in relation to the 
trend. The user must judge for himself, in relation to his 
needs for topicality and accuracy, and in the light of his 
assessment of factors that may be influencing a series at 
a particular time, the amount of smoothing of the 
s^onally  adjusted series that is likely to meet his needs, 
given the size of the I/C ratio. It will sometimes help the 
user in his assessment of variability to look separately 
at the average movements in the irregular component and 
the cyclical component, as well as at the relationship

between them which is expressed by the I/C ratio. I itself 
is valuable as a general indicator of variability. For 
example, in a strongly growing series there is interest not 
only in the rate of growth but in changes in the rale of 
growth; in assessing the latter, I would be useful as a 
guide to the size of irregular fluctuations which could 
then be borne in mind in relation to the changes being 
observed in the rate of growth. Figures for I and C are 
therefore given for each scries in the table at the end of 
the section ‘Charts and Tables’, and also for Cl the average 
period to period change in the seasonally adjusted series.
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The MCD {and QCD)
The MCD is a statistic closely associated with the I/C 
ratio. I and C as defined above are calculated from 
changes from one period to another in a seasonally 
adjusted series. They can also be calculated from changes 
spanning two or more periods and as the number of 
periods spanned is increased the average irregular move
ment generally becomes a decreasing proportion of the 
average movement in the seasonally adjusted series. The 
number of periods that need to be spanned to bring the 
I/C ratio below 1 is described as the MCD (months for 
cyclical dominance) or QCD in the case of quarterly 
series. Changes over the MCD span of months are 
proportional to changes between adjacent months in an 
unweighted moving average of MCD length, where the 
constant of proportionality is the MCD. This relationship 
holds approximately for percentage changes. The MCD 
(or QCD) thus indicates the least number of months (or 
quarters) that need to be taken for calculating from the 
seasonally adjusted series, a moving average in which the 
movement in the trend component is likely on average to 
be at least as large as that in the irregular component. 
For example, the monthly index of industrial production 
for manufacturing industry between January 1963 and 
June 1971 has an I/C ratio of 2 5; the shortest span for 
which the average change without regard to sign is less
for the irregular component than for the trend is three 
months, for which I/C is 0-8. The MCD, therefore, is 3
and month to month changes in a three-month moving 
average of the seasonally adjusted series will on average 
be dominated by changes in the trend component. Where 
the I/C ratio for one month’s span is less than I, (e.g. in 
the series for wholly unemployed) the MCD is, of course, 
1.

While the minimum span of periods which must be 
taken to obtain an I/C ratio below 1 (i.e. the MCD or 
QCD) may be the same for a number of series, there may 
still be a substantial variation in the extent to which the 
average movement in the trend component predominates 
over the average movement in the irregular component. 
In order, therefore, to enable the user to make a more 
piecise assessment the I/C ratio for the span equal to the 
MCD (or QCD) is also given. This figure is particularly 
useful when the MCD (or QCD) is 1. For instance if 
comparing two series both of which have an MCD of I. 
but where one has an I/C ratio of 0-9 and the other an I/C 
ratio of 0*3, the trend movements are clearly dominating 
irregular movements much more for the latter series than
for the former. If a high deerec of such domination is 
required by the user (c.g. I/C ratio of 0*5 or less) move
ments over at least two months must be considered for the 
first series.
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It may be noted that for some series the span of periods 
needed to arrive at an I/C ratio below 1 may be quite 
lengthy. This may occur for one or two reasons. First, 
because the seasonally adjusted series is itself extremely 
variable; for example in the case of engineering export 
new orders, an I/C ratio of less than 1 is not achieved even 
after taking a 12 month span. Second, as mentioned 
above, when the trend is flat, although the series is not 
highly variable. In these cases increases in the span of 
periods taken do not significantly increase the average 
change in the trend and thus do not much reduce the I/C 
ratio. Other things being equal, therefore, the sharper 
the rise (or fall) in the trend, the lower will be both the 
I/C ratio and the MCD.

The factors to be taken into account when using the 
I/C ratio, and outlined above, apply with equal force to 
the MCD (and QCD). The user also needs to bear in 
mind that it indicates only one aspect of variability. 
It simply shows how many periods need to be combined 
so that, on average, the trend element predominates over 
the irregular element; this may or may not be a sufficiently 
stringent requirement for the user’s purpose.

Finally, two other facets of the MCD (or QCD) should 
be mentioned. First, it is frequent practice to quote a 
value of 6 in all cases where the figure is 6 or more, in 
which case no I/C ratio for MCD span is given; secondly 
while the MCD (or QCD) can frequently be obtained by 
rounding the I/C ratio for one months span up to the 
nearest whole number, this is not invariably the case.

Standard deviations: an alternative approach
Another approach to assessing variability which has been 
applied to the monthly figures of exports and imports, is 
to calculate standard deviations(^). Two which are 
particularly useful are that of seasonally adjusted values 
about the trend line, and that of differences between 
seasonally adjusted values. These standard deviations 
can be calculated either for single observations or for 
moving averages. This approach to measuring variability 
is especially helpful in judging the closeness of seasonally 
adjusted values to the trend line and also, as an alterna
tive to I/C ratios, as a means of assessing the significance 
of movements in seasonally adjusted series.

Looking first at the standard deviation of individual 
seasonally adjusted values about the trend line, to cal
culate this, the percentage differences between the 
seasonally adjusted values and the trend line are squared, 
the average of these squares calculated and then the 
square root taken of this average. (It is of interest to note 
that these percentage differences between the seasonally 
adjusted values and the trend line are virtually identical 
to the deviations of the irregular component about its 
mean so that the calculation is virtually equivalent to 
that of the standard deviation of the irregular com
ponent.) The standard deviation about the trend line for 
exports, for example, is about 2 per cent. Empirical 
evidence from export data over a period of about 15 
years suggests that the distribution of the irregular com
ponent, excluding extreme values is approximately 
normal. This means that, apart from extreme fluctua-

(®) Sec article ‘The seasonal adjustment of United Kingdom over
seas trade figures’ in Trade and Industry, 17 February 1971.
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tions caused by serious disturbances, on average about 
two-thirds of the monthly figures of exports will fall 
within a range of 2 per cent above or below the trend line. 
About one-third of the monthly values, however, will fall 
outside this range and about one in twenty will fall beyond 
about 4 per cent on either side of the trend line. As a 
refinement, of importance in some series, the standard 
deviation and corresponding ranges can be calculated 
separately for each of the twelve months; these show 
whether the seasonally adjusted values are a less reliable 
guide to the trend values in some months than in others.

Averages of three months, often used to smooth out 
some of the variability in seasonally adjusted series, may 
be expected to lie nearer the trend line. This happens 
particularly in the case of series where successive values 
tend to be inversely correlated. The standard deviation 
of moving averages about the trend line can be calculated 
in the same way as for single observations. In the case of 
exports, the standard deviation for three-month moving 
averages is about |  per cent. Thus about two-thirds of 
these averages (again, apart from extreme fluctuations 
caused by serious disturbances) may be expected to fall 
within a band of about |  per cent on either side of the 
trend line, leaving about one-third outside it; about one in 
twenty may fall beyond about I |  per cent.

In assessing the significance of movements shown by 
seasonally adjusted figures, interest lies in the probability 
that movements of a certain size can occur as part of the 
normal fluctuations of the series. The movements might 
be between single observations or, for example, between 
non-overlapping three-monthly averages. The standard 
deviations of these movements can also be calculated(^). 
In the case of exports they are about per cent and 
per cent respectively. This means that about one-third of 
movements between individual observations (apart from 
extreme fluctuations caused by serious disturbances) can 
be expected to be greater than about 3^ per cent on 
account of normal fluctuations in the series and about one 
in twenty of movements greater than about 6f per cent. 
In the case of non-overlapping three-monthly averages of 
the export series, about one-third of movements between 
such averages can be expected to be greater than about IJ 
per cent on account of normal fluctuations of the series 
and one in twenty greater than about 2f per cent.

Conclusion
There can be no fully satisfactory way of providing the 
user with a ready made means of determining the current 
trend from the last few observations in a seasonally 
adjusted series. Ail methods must necessarily be based on 
analyses of past experience and relationships which may 
or may not be appropriate to the period under review. 
At best they can provide only a ‘band’ within which the 
trend is generally likely to fall.

(*) For differences between single observations, the standard devia
tion is calculated by squaring the differences between adjacent 
values of the irregular component, taking the average of these 
and then the square root of this average; for differences betWMn 
non-overlapping three-month averages, the standard deviation 
is calculated from differences between adjacent non-overlapping 
values of three-month moving averages of the irregular wm- 
ponent. The standard deviations calculated in this way from 
adjacent vaJues are also broadly appropriate for comparison of 
non-a^acent values, of either single or non*ovefIapping three- 
month averages.
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The analysis by way of the I/C rat'o has its limitations, 
but it is a method used in a number of other countries and 
enables the user to set a series in persf^tive and gives 
him a starting point in examining variability. Starting 
this month, I/C ratios and the MCD (or QCp) for a 
number of major economic indicators, including the 
main components of the national accounts, will be given 
at the end of the section ‘Charts and Tables' of each issue 
of Economic Trends. The symbol § against the heading of 
the appropriate scries in the section ‘Charts and Tables* 
will indicate that these measures of variability arc given. 
(Some monthly series arc given as quarterly averages

in the sub-section ‘Main economic series' as well as in 
monthly form later in these sections; the measures of 
variability relate to the monthly scries.) The period over 
which the measures have been calculated arc shown for 
each scries. The measures will be updated when the 
seasonally adjusted series are themselves updated (nor
mally annually), and the range of scries included will be 
kept under review.

Further work in this area will continue, and in par
ticular consideration will be given to developing, and 
giving wider application to, the analysis of standard 
deviations.
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Spectral study of the seasonal adjustment of the United Kingdom trade series
G. Jenkinson, Senior Assistant Statistician, 

Department o f Trade and Industry

This article presents the results of an exercise in which 
the technique of spectral analysis has been applied as a 
means of examining the processes employed in the 
method used to seasonally adjust the United Kingdom 
trade series. It provides some evidence on the eflective- 
ness of the seasonal adjustment programme as applied to 
United Kingdom exports and imports; the results show 
up no obvious deficiencies in the seasonal adjustment 
processes which have been used.

Apart from a very brief non-technica! description of 
spectral analysis in a following paragraph, the theory is 
not discussed but a new application of the technique is 
reported.

The mePhod of seasonal adjustment used for the United 
Kingdom trade figures was described fully in an article 
published in Trade and Industry on 17 February 1971. In 
essence, the procedure is to derive a weighted moving 
average of the recorded series and to calculate the ratio 
of the scries to this moving trend estimate. A weighted 
average of the ratios for each month is used as the 
measure of seasonality and an estimate of the seasonally 
adjusted scries is obtained by dividing the original series 
by this measure. (A fuller description of the seasonal 
adjustment process is given in a later paragraph.) In 
applying a seasonal adjustment procedure of this sort it is 
necessary to select, at various stages of the procedure, a 
particular method of averaging. DifTcrent combinations 
of the options available will provide a variety of seasonal 
adjustment procedures which, when applied to the basic 
data, will lead to a number of different final seasonally 
adjusted scries. Using the basic time scries and compar
ing the seasonally adjusted series produced by different 
seasonal adjustment procedures, it is very difficult to define 
a complete and adequate set of criteria for deciding 
whether any particular method of adjustment is better 
than any other. In particular it is probably impossible 
to define an optimum seasonal adjustment exactly. In the 
Department of Trade and Industry our comparisons 
have made use of a variety of statistical tests and practi
cal considerations. Spectral analysis provides an addi
tional method of assessing applied seasonal adjustments 
and has therefore also been applied to our adjustment 
processes to check whether they appear to be performing 
adequately.

Any time scries can be expressed as the sum of a large 
number of regular cycles in the form of sine waves, each 
with its own period and amplitude. The period of a w ave 
is the horizontal distance between consecutive peaks and 
the amplitude is half the vertical distance from trough to 
peak. It can be shown that it is always possible to decom
pose a time series in this manner, and for a monthly time 
series the shortest period of cycle in the set is one which 
completes one complete cycle or wave in two months. 
Each of these cycles has its own amplitude and a plot of a

function of the amplitude of each cycle against its period 
is known as the spectrum. The spectrum therefore 
demonstrates the relative importance of cycles of particu
lar periods; for example, for a scries with a strong 
component which repeated at yearly intervals the cycle of 
period twelve months would have a relatively large 
amplitude. Spectral analysis is basically the analysis of 
the spectrum but the term is also used to describe the 
methods used to estimate the spectrum. In practice there 
are difficulties associated with the estimation of the 
spcctrumC).

A seasonal pattern can be represented in a number of 
ways. The simplest case is the regular cycle of period 
twelve months as this clearly produces a pattern which is 
repealed annually. However a cycle of period six months 
which repeats twice a year also produces a pattern which 
is repeated annually. Similarly cycles which are repeated 
3, 4, 5 and 6 times a year that is, periods of 4, 3, 2-4 or 2 
months, will produce a pattern which is repeated annually. 
The general seasonal pattern would therefore be a sum 
of the cycles of the six periods 12,6.4,3,2-4 and 2 months. 
However it is not possible to identify cycles repeating 
more than six times a year from monthly data. The 
spectrum of unadjusted monthly series will thus be 
characterised by peaks at some or ail of these periods 
showing that these cycles have a greater amplitude than 
other cycles. In practice seasonality is not exactly the same 
in every year but tends to change over lime; this is refci red 
to as moving seasonality and the seasonality of the trade 
series is of this form. The result of moving seasonality 
on the spectrum is that the peaks spread a little more 
about the seasonal periods than would have occurred if 
fixed seasonality had been present. The seasonal periods 
have been marked and can be identified on the charts at 
the end of this article.

A process of seasonal adjustment is intended to elimi
nate the seasonal pattern from the time series and should 
therefore have the effect of removing the seasonal peaks 
from the spectrum of the series. It is possible to compare 
and assess different methods by means of the spectrum 
and in particular by studying how effectively the peaks 
have been removed.

It is however not completely straightforward to give a 
criterion for optimal seasonal adjustment even in spectral 
terms. In general it is said that seasonal adjustment 
should completely remove the six seasonal peaks in the 
spectrum. In this case after seasonal adjustment the 
spectrum of the series should be approximately smooth

(*) S «  Spectral Analysis o f  Economic Time Series hy C. W.J. Granger 
in association with M. Hatanaka (Princetown University Press, 
1964) for a full description of the methods of estimation.
In this case a Parzen spectral window with a truncation point 
of 72 was used to compute the spectrum.
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around the seasonal periods and the effectiveness of a 
seasonal adjustment method could in theory be assessed 
by how nearly this criterion is met. Work undertaken in 
the literature in this field has however shown that a 
number of the available seasonal adjustment methods 
produced dips in the spectrum at the seasonal frequencies 
and this phenomenon is sometimes known as over-adjust
ment. Other writers on the subject have argued that the 
dips found in the spectrum would be expected as a result 
of an optimum seasonal adjustment. The arguments on all 
sides are complex and in some cases contradict each 
other. Interested readers can consult the articles listed 
in the bibliography.

Opinions are still divided on the significance of residual 
dips and humps which have been found to occur in the 
spectra of seasonally adjusted series. When considering 
the theoretical problems of optimum seasonal adjustment 
this may be important but when considering practical 
problems it is less important because one is primarily 
concerned with the effect on the calculated seasonally 
r.djusted series. Also, such dips and humps are unlikely 
to be statistically significant compared with the variability 
of the estimated spectrum. In the discussion of the results 
below an attempt has been made to assess the results from 
the spectral analysis in terms of the problems of over and 
under-adjustment.

The data used for the analysis were taken from seasonal 
adjustment runs through the seasonal adjustment pro
gramme on the department’s Leo III computer with data 
from January 1956 to December 1970. The seasonal 
adjustment work was transferred from the Leo III com
puter to the ICL 1906A computer at the Business 
Statistics Office, Newport on 1 January 1973 but the new 
programme for use at Newport is almost identical to the 
former programme so that the analysis should be equally 
relevant to the new programme. One run of total exports 
and one of total imports were selected and series were 
analysed from various stages of each run so that the 
effects of the adjustments for strikes, the adjustments for 
the length of working months and the adjustments for 
effects due to the seasons could all be analysed.

The seasonal adjustment process was set out in detail 
in the statistical note to the article on 17 February 1971 
but the basic steps are listed below:

The basic data are recorded, monthly trade figures 
adjusted over time for comparability. This is known 
as the original series.
‘Prior adjustments’ to allow for major disturbances 
(usually strikes) that.affect the series are made to the 
original series to produce the ‘primary values’.
The primary values are then multiplied by length of 
month factors to adjust these to a month of standard 
length; these are the ‘standard month values.’
The adjustment for the seasonal pattern is then made 
to the series of standard month values by the ratio 
to moving average method fully described in the 
previous article. The resulting series after adjusting 
the months of each year to add correctly to the annual 
totals is known as the final seasonally adjusted 
series.
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The last step in the process is to remove the prior 
adjustments from this series. This series is the one 
that is published: it correctly shows the major 
distortions in the seasonally adjusted series, but the 
process of taking them out of the series for the 
seasonal analysis and replacing them afterwards 
prevents them from causing serious biases in the 
estimates of the seasonal factors and also prevents 
the distortions themselves being modified in the 
seasonal adjustment procedure.

From each run the original series, primary values, 
standard month values, final seasonally adjusted series 
and final seasonally adjusted series with readjustments 
were submitted for analysis. This enabled the effect of
each stage of the adjustment process to be analysed, that 
is, the effect of:

the use of the prior adjustments for strikes, etc.; 
the adjustment for length of month; 
the adjustment for seasonality; 
the removal of the prior adjustments.

Charts showing the spectra of all the series analysed 
are shown. They have been drawn against a logarithmic 
vertical scale since this shows up the detail throughout 
the whole of the series. All the spectra show the common 
feature of relatively large amplitude for cycles with large 
periods. This reflects the strong trend component present 
in all the series analysed. A strict linear trend on its own 
can be considered as a cycle with infinite period. In the 
series analysed here the trend is not strictly linear so that 
it can be thought of as a sum of cycles all with long 
periods. For most of the series this appears to affect the 
spectrum for periods greater than twelve months. It can 
be shown that the variability of the spectral estimates 
given here is large, that is that they are rather unreliable 
estimates. The reason for this is that the series are too 
short for better estimates to be produced. This high 
variability limits the use of this study to draw firm 
conclusions about the effectiveness of the seasonal 
adjustment method used and rather it should be thought 
of as a critical observation of the effect of the process 
on the series analysed.

The effects of the various steps in the seasonal adjust
ment process can be followed through in Charts 1 to 5 
for imports and Charts 6 to 10 for exports. The effect of 
the adjustment for the seasonal pattern Itself can be seen 
by comparing the spectra of the series of standard month 
values and the series of the final seasonally adjusted 
values. The spectra of the former show distinct peaks at 
all seasonal periods and the spectra of the latter show 
that the peaks have been removed with the possible 
exception of that relating to a period of 2*4 months in the 
case of imports. On the other hand there is no sign of dips 
in the spectrum at any of the seasonal periods which 
would suggest the possibility of over-adjustment.

The seasonal peak at a period of 2-4 months was 
removed for exports but not completely for imports. It 
seems likely that the residual hump is not significant 
since with estimates of the spectrum having a high vari
ance it is unlikely that the spectrum will be exactly 
smooth at all the points relating to seasonal periods. But

1

tba> ‘SlLfof®

sr>

ren

[jecomê
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that this is the only hump is reassuring. Initial examina
tion therefore appears to show that the seasonal adjust
ment programme has adjusted the total import and total 
export series satisfactorily with neither over nor undcr- 
adjustment.

The effects of the other steps that is, additive prior 
adjustments and length of month adjustments, can also 
be seen from the charts. In the chart of the spectrum of 
the original series the seasonal peaks do not stand out 
particularly prominently although peaks arc observable 
at some of the seasonal periods. The making of the 
additive prior adjustments makes the spectrum of the 
primary values more like that of the standard month 
values by removing some of the fluctuations at non- 
seasonal periods with the result that the seasonal p^ks 
become more pronounced. This is to be expected since 
the adjustments attempt to eliminate from the series the 
effect of strikes, etc., which probably cause some peaks 
in the spectrum at a number of periods.

On application of the length of month adjustments 
almost all of the peaks at other than seasonal periods 
are removed with the result that the peaks at the six 
seasonal frequencies stand out prominently (Charts 3 and 
8). The fact that this change takes place in the spectrum 
shows that the length of month adjustments remove 
fluctuations in the series with other than seasonal 
periods thus confirming that the use of length of month 
adjustments is worthwhile and that the adjustment would 
be inferior if they were abolished and included with the 
seasonal adjustment itself.

Thus by studying the spectra of the original scries, 
primary values and standard month values it seems 
reasonable to use the prior adjustment and length of 
month processes as means of eliminating the explainable 
fluctuations from the series thus revealing the basic 
seasonal pattern in order that it can be identified and 
eliminated. After each of the tw o steps the seasonal peaks 
in the spectrum can be observed more clearly than before.

As might be expected removal of the prior adjustments 
after the seasonal adjustment process makes the spectrum 
more bumpy once again, illustrated by Charts 5 and 10.

Most of the above remarks relate to both the import 
and export scries although for exports the application of 
the length of month adjustments did not clarify the 
spectrum as much as for imports and it also reduced 
some of the seasonal peaks present in the primary values. 
This reflects the fact that the export lengths of month arc 
more constant from year to year than the import ones 
since they remove power from the spectrum at seasonal 
periods and in general are probably a less important 
part of the adjustment process although they can be seen 
to have beneficial effects on some parts of the spectrum.

Another batch of data was analysed which consisted of 
both the final seasonally adjust^  series with readjust
ments already analysed each split into two halves and 
submitted as separate series. This was to lest whether the 
seasonal adjustment programme was suflicicntly adaptive 
to change. If it adapted too slowly residual seasonality 
might be clearly delectable in each half of the series 
which cancelled out when the spectrum of the whole 
scries was calculated. Because these scries were shorter 
the variability of the estimated spectra was high. No 
residual seasonality could be detected. It was noted that 
neither half of the import scries had a peak in its spectrum 
for a period of 2-4 months. This supports the view taken 
earlier that the hump in the spectrum of the import scries 
for a period 2*4 months was not significant.

Conclusion
This study has used spectral techniques to observe the 
operation of the seasonal adjustment processes. Each step 
of the process has been monitored and in addition the 
series have been analysed in two halves to check that the 
programme is sufficiently adaptive to changes in the 
seasonal pattern. Because of the high variability of the 
estimates of the spectra, any conclusions about the 
effeclivcncss of the seasonal adjustment method must 
necessarily be tentative. Nevertheless the analysis suggests 
that:

The present system of making prior and length of 
month adjustments is good and necessary.
No evidence of under or over-adjustment was found 
for either scries.
There was no evidence that the seasonal adjustment 
factors adapted too slowly to change.
For the period examined therefore, the results show 
up no obvious deficiencies in the seasonal adjustment 
processes which have been used.
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Trends in earnings

This article was previously published in the May 1973 issue 
o f the Department of Employment Gazette

Introduction
The purpose of this note and the accompanying charts is 
to illustrate the main trends in earnings from 1948 to 
1972.

Earnings for seven broad groups—Fig. 1 
Fig. i illustrates the general increase in average earnings 
since 1948 for seven broad groups of employees. Starting 
from the top line, the chart shows that the earnings of 
non-manual men (normally salary earners) have moved 
closely in parallel with those of manual men (wage 
earners). The earnings of non-manual and manual 
women have moved in parallel both with each other and 
with the men. Furthermore, manual girls and part-time 
manual women have followed the same trend. But the 
seventh group, manual youths and boys, has improved 
its position relative to the rest.

The ^spread’ of earnings of individuals—Table A
The differentials between the earnings of higher paid and 
lower paid manual men, when expressed in percentage 
terms, have been found to be practically the same at 
every major survey since 1886. This is shown in Table A. 
It should be noted that this finding relates to manual men 
as a group, and when earnings are measured before tax. 
There have certainly been changes after tax. and also 
between manual men and other groups, and between 
different industries and occupations within the group of 
manual men.

Table A Dispersion of earnings of manual men, 1886-1972

Percentage rates of increase—Fig. 2 
Fig. 2 shows the percentage increase in the average 
earnings of manual men between successive Octobers 
since 1948. There has been no regular pattern. For much 
of the period there was a tendency for earnings to 
increase more rapidly when unemployment was low than 
when unemployment was high, but in recent years this 
has ceased to apply.

Y ear
H ed ian
e a rn in g t

A» a  p e rc e n ta g e  of th e  m ed ian

L ow est
decile

L ow er
q u a rtile M edian

U p p er
q u a rtile

H ifhesC
decile

1886
c
1.21 68-6 82-6 100-0 121-7 143-11906 1.47 66-5 79-5 100-0 1267 156*81936 3.40 67-7 82-1 100-0 116-5 139-91960 14.17 70-6 82-6 100-0 1217 14571968 22.40 67-3 81-0 100-0 122-3 147-81970 25.60 67-3 81-1 100-0 122-3 14771971 28-10 66-2 61-8 100-0 122-1 146-51972 31-30 67-6 81-3 100-0 1223 146-6

Sources

Labour costs and prices—Fig. 3
In the long-term, prices rise in line with wages and 
salaries per unit of output and vice versa. This is shown 
in Fig. 3.

In the short-term, of course, prices are also affected 
by other factors like changes in indirect taxes or import 
prices or profit margins; these are responsible for the 
gaps between the lines on the chart.

British Labour Statistics: Historical Abstract 1886’1968. Table 79 
Departmerxt o f Employment Gazette, November 1972, page 988

Differratials between industries—Figs. 4-8
The extent to which the earnings in individual industries 
have improved or lost ground, relative to the rest, can 
most easily be seen by expressing the earnings in the 
individual industries as percentages of the average for all 
industries. The results, for manual men in eighteen major 
industries, are shown in Figs. 4-8.

Most of the industries have remained fairly close to the 
general average and have maintained their long-term 
position with great consistency. Vehicles and printing 
have remained consistently above the average and textiles 
below. But the largest differences appear on Fig. 8, which 
shows coalmining, docks, public administration and 
agriculture.

The quantities known as the median, quartiles and deciles 
provide a compact method of showing the dispersion or 
‘spread" of the earnings of individuals within a group. 
They are defined as the levels of earnings such that

10 per cent of the men earn less than the lowest 
decile, 90 per cent earn more 

25 per cent of the men earn less than the lower 
quartile, 75 per cent earn more 

50 per cent of the men earn less than the median, 
50 per cent earn more

75 per cent of the men earn less than the upper 
quartile, 25 per cent earn more 

90 per cent of the men earn less than the highest 
decile, 10 per cent earn more 

By expressing the quartiles and deciles as relative of 
the median, it is possible to see how the dispersion or 
‘spread’ of earnings, when expressed in relative terms, 
has varied between different dates.
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Fig. 2 Percentage changes in average weekly earnings of manual men over the previous 12 months: all industries
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Average weekly earnings of men manual workers as percentages of average for all industries 
Department of Elmployment's October inquiry

Fig. 6 Average weekly earnings of men manual workers as percentages of average for all industries covered by tbe 
Department of Employment's October inquiry
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Fig. 7 Average weekly earnings of men manual workers as percentages of average for all industries covered by the
Department of Employment’s October inquiry: United l^gdom  unless otherwise stated '

Percent

115

105

75

e l^ IcH y  and water
transport anb communication (except Railways)
Railway — conciliation grades ((.e. w a ^  staff other than worktop) (G.B.)

All industries covered

/

October 1948 49 1950 51 62 53 54 55 56 57 58 59 1960 61 62 63 64 65 66 67 68 69 1970 71

ATow; p ie  indices fo r ‘Railways-^onciliadongr^ades’ for the period October 1949 to October 1961, inclusive, are based on figures of average earnings uken from the Cen. 
•us«^of Earnings earned out each spring by British Rail, for example, the average earnings used for October 1950 are based on the averages from the spring censuses o f^ 5 0

Fig. 8 Average weekly earnings of men manual workers as percentages of average for AW industries covered by the 
Department of Employment’s October inquiry: United Kingdom unless otherwise stated

Pe rcen t

* The indices for dock labour prior to October 1966 relate to workers on day or half-day engagements—a category which ceased to exist in 1967. Because the earnings of 
ib«e  worken fluctuated markedly from week to week, (he indices are based on average weekly earnings over the three-months period October-December in each year. 

From October 1967 the indices are for the whole of port and inland water transport.
t  The indices for agriculture are based on average weekly earnings for the six-months period commencing October each year.
} Manual workers in national and local government establishments notclassifled tospecifled industries such as engineering, shipbuilding, printing, construction, transport 

medical and educational services; excludes the poU^, Are and defence services.
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Hours of work—Tabic B
Between 1938 and 1968, the ‘normal hours’ laid down 
in national collective agreements fell from 47 to 40. But 
the average hours actually worked by men (including 
overtime) fell only from 47-7 to 46-3. There was a large 
fall in the hours worked by women, but men in 1968 were 
working so much overtime that their total hours were 
almost the same as before the war. Since 1968, there has 
been some fall in overtime working, and in 1972 total 
hours for men averaged 45.

Table B Normal and actual hours
N o rm * ! H w r t Ĥ ur« 4Ctu&llf worked

> 67 es

The table shows the ‘normal’ hours laid down in 
national collective agreements (namely the hours beyond 
which overtime rates normally become payable), and the 
average hours actually worked including overtime, in 
the industries covered by the regular surveys of the 
earnings of manual workers.

M an W o m an M an W o m an

1938
1948 446

47-7
466

43-S 
41 S

19S0 444 44 S 47 3 41-7
19SS 44-1 44 4 469 41-7
1960 43-0 43 4 48-0 40^7
1965 41-0 41 2 47 3 38-9
1966 40^3 4&S 462 383
1967 40-1 40-4 462 382
1968 401 402 46 3 384
1969 401 40^2 46S 382
1970 401 40-0 457 379
1971 4(H) 40-0 44-7 37-7
1971 40-0 404) 4S-0 379

S o k rc ft:  Briiish Labour S(aii$Uct: H nforicat Abitraci i8S6-l96$, T «ble 14 
Dt-porimmi o f  Emph}*mcni C a lf n r

I ;
Data
The figures plotted on Figs. 1-8 arc given in full in Tables 
C, D and E.

h

111 industries corered by the 
ted Table C Trends In earnings and prices

A V C a A O l W e C K L Y  t A a N IN C S  IN  A L L  IN O U r r a iE S  C O V E R E D  B Y  D EP A R T M E N T  O P  
■ M P LO Y M IN T  tU R V B Y S nr.

A O ct0 b # r
mammimatm man

Fwll«timaNofwnsnuaJ manual 
fu m tlu t w pm un

FuM«̂ mu 
m anual 
fpuths 
and b c f t

P art* tim a
Full*tim a m anual 
m an u al f i r i t  w om an

Full«tlm a 
m an u al m an  
p a rc a n ta f#
In c ra a ia  H iT A IL
o v a r prav loug  PIMCE 
O c to b a r  IN D E X

: iij*W AO aSAN O
S A LA R iaS
PER U N IT  
O P  O U T P U T

I 1

67 68 69 1970 71 ^

£ £ £ £ £ £ £ p«r e tn t IndtK Indax

1948 690 371 294 247 1 96 7 7
1949 7 13 3 93 3-00 2 58 204 3 4

19S0 752 412 319 2 67 212 5 4 61 1 605
1951 1 30 4 49 3-45 + 200 231 104 a 7 654
1952 893 4-81 3 7 5 - 304 247 7 5 728 700

1953 9 a 511 3 9 5 - 325 256 6 0 750 710
1954 1022 541 428 3 47 270 81 764 73 3
1955 11 1 5 - 5-77 471 378 290 91 790 760

1954 11 90 6 16 5 12 407 307 6 7 83 8 83 0
1957 1258 649 5 42 4 26 321 57 860 865
1958 12 83 670 560 4 34 3 31 2 0 89 6 894

1959 1803 1354 965 705 588 454 3-45 5 5 901 900
1960 1910 1453 1015 742 650 484 3 74 7 3 9 1 0 90^8
1H1 2004 1534 1 0-a 773 689 5 10 398 5 6 94 1 950

1962 21 13 1506 11 35 804 709 520 415 3 4 981 990
1963 22 25 16 7 5 - 11 97 841 7-43 s a 436 5-6 1000 1000
1964 23 53 1811 12 M 8 95 + 8-16 597 4 6 5 - 81 103 3 1027

1965 25 53 19 59 1371 9 - a 899 648 503 8 2 1082 1060
1 9 a 16 69 20 30 1 4 1 5 - 1007 959 679 5 n 37 1125 112 2
1H 7 27-90 21 38 1490 1056 1008 700 553 S3 1153 1140

1 9 a 29 77 2300 1576 11 30 1073 7 57 593 70 1207 1177
1969 3207 2402 1705 1211 11 65 8-04 6-40 7-9 1272 1133
1970 3611 2805 19 59 1309 13 35 902 7-43 130 135 3 134-7

1971 38-45* 3003 20^67* 1500 1406 1028 8 36 10-3 1481 t a i
1971 4200* 35 82 2303* 1830 1755 11 76 9-65 150 1580 1610

r -

luildiBf
fO g iP ^ ’ 6 g m  which talatca to  April* and b  a  pro)ac6oQ o f  (ba prvWoui O ctober m ic a  baaad oo abowo by ibe Naw Survey.
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91-4 9*-* 113-7 104-9 112-4 117-2 93-6 100-9 96-1 106-3

iM » 92« 1(H-3 113-7 102-3 102-7 114-9 97-5 102-3 99-3 110-9

92*5 101-3 113-7 102-9 103-2 115-7 97-6 1026 lOfrI 109-81
la s i 93-1 101-8 112-7 102-7 102-4 113-9 98-1 104-3 98-2 112-99 K w  9

1951 91*5 98-7 113-1 105-5 106-9 114-1 964) 102-8 99-3 11^0

1951 91*1 101-9 111-1 105-0 103-6 116-S 976 103 6 99-4 112-7
19M v y i 1008 111 8 1055 102-6 117-6 96-2 102-6 99-2 111-3
1955 90*7 101-4 111-9 105-8 105-7 117-9 93-2 102-1 974) 1108

i9 sa 91-7 101-2 112-6 106-5 110-1 113-7 91-9 101-3 95-7 115-1
1957 91*2 101-8 113-9 107-3 1085 119-1 91-7 993 94-8 112-8
1958 93*7 102-8 109-3 106-0 104-1 118-6 90-6 100 6 98-2 115-5

I9S9 914) 101-7 112-0 104-1 99-4 1226 91-6 1006 984 119-59 F w  w

1960 93*3 103-2 111-1 105-0 99-4 116-8 91-6 100-6 95-7 116-7
1961 94-5 102-0 107-3 104-9 99-2 115-3 91-1 101 8 97-1 116-5

1962 94*9 102-0 106-6 102-6 974 115-3 91 0 102-0 98-1 117-6
1941 954) 10443 1071 1008 97-0 118-4 91-7 1028 98-6 116-4
19M 94*6 104-5 107-8 101-4 99-0 116-2 90-4 102-7 97-7 117-0

1965 95*4 10441 1084) 101-1 101-4 114-5 91-2 102-3 96-9 116-5
1966 97*2 104-6 105-7 101-4 106-1 108-2 91-3 102-7 964) 117-5
1967 97-5 104-1 104-7 100-1 102-9 114-2 91-5 102-6 97-3 115-8

1968 96-1 102-8 106-0 100-3 1055 115-0 92-8 101-7 96-3 117-29 wwMf

1969 97*2 103-3 107-0 101-0 106-4 115-5 92-1 100-3 944) 117-3
1970 99*8 105-0 1069 1003 105-6 1156 90-2 1024 92-9 120-1

1971 102*2 106-5 102-4 96-5 107-3 1138 90-6 103-3 94^6 116-5
1*72 9*B 1035 106-0 96-3 98-0 116-2 89-5 104-0 95-1 115-0

Nof# * F ig im a relate to  industry groups in the 1958 edition o f  the  S tandard  Industrial Classification (SIC). W here necessary estim ates have been derived from
te u r A iw d n g  to  the 1948 and 1968 classification fo r dates up to  1958 and after 1970. .

t  The fo r  'A giicahure’ are based on average weekly earnings fo r the six-m onths period commencing O ctober each year.
j  T he for ‘Hallways—conciliatioo grades' For the p ^ o d  O ctober 1949 to  O ctober 1961. inclusive, are based on figures o f  average eam inra taken from  the censuses

o f  earnings o a t spring by B rituh  R ail, fo r example the average earnings used for O ctober 1950 are based on the averages from  the spring censuses o f 1950

I  T he fo r *Dock laboor* re la te  to  w orkers on day o r half-day engagem ents—a category which ceased to  exist in 1967. Because the earnings o f  these workers fluctn-
r t r t  m arkedly from  week to  w edt the  indices are based on  average weekly earnings over the three-m onths period October-Decem ber in each year. From  O ctober 1967 the 
jyHe»« are  fo r th e  whole o f  p o rt and  inland w ater transport.

T W e  E  A v e f a g e  w e e k ly  e a r M e n lt>tUiual workers
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1950
1951
1952

1953
1954
1955

1956
1957
1958

1959
1960
1961

1962
1962
1964

1965
1966
1967

1968
1969
1970

1971
1972

t £ £ £ £ £ £ £ £

6-38 6-89 7-84 7-23 7-75 808 6-45 6-96 6-63
6-62 7-23 8-11 7-30 7-33 8-20 6-95 7-30 7-08

6-95 7-62 855 7-74 7-76 6-70 7-34 7-72 7-53
7-73 8-45 9-35 8-52 8-50 9^5 8-14 8-66 8-15
8-17 8-61 10-10 9-41 954 1018 8-57 9-17 6-86

8-62 9-64 10-51 993 9-80 11-02 923 9-80 9-40
9-28 10^30 11-43 10-78 10M9 12-02 9-84 10-49 10-14

10-11 11-30 12-48 11-79 11-78 1315 10-38 11-38 10-81

10-91 12-03 13-40 12-67 13-10 13-53 10-94 12-05 11-39
11-60 12-81 14-33 1350 13-65 1498 11-54 12-49 11-92
12412 13-19 144)2 13-60 13-36 15-23 11-62 12-91 12-60

12-48 13-79 15-18 14-11 13-48 16-62 12-42 13-64 13-34
13-57 154)0 16-14 15-26 14-45 16-98 13-32 14-62 13-91
14-49 15-65 16-45 1610 15-22 17-69 13-97 15-62 14-90

154)6 16-19 1691 16-28 15-45 18-30 14-43 16-18 15-56
15-91 17-41 17-93 16-89 16-24 19-83 15-36 17-21 16*52
17-13 18-93 19-51 18-36 17-93 21-M 16-37 18-60 17*69

18-68 20-38 21-16 1980 1987 22-43 17-86 20-02 16*98a m mm
19-73 21-23 21-47 20-58 21 54 21-97 16-53 20-86 19*50Baja tfâ
20-84 22-24 22 38 21-39 22-00 24-42 19-56 21-94 ^ t81

22-10 23-65 24-38 23-08 24-27 26-45 21-33 23-38 22*15
24-14 25-64 26 56 254)7 26-41 28 67 22-85 24*90 Z3^33
28-00 29-45 29-96 28-12 2961 32-43 25-29 28*72 26*06

31-60 32-93 31-67 29 85 33-19 35-21 28-02 31*95 29 25
35-75 37-06 37-97 34-51 35-09 41-63 32-05 37*25 34*06

(1

10-66 
11 38 
12-35

13- 69
14- 16 
14-82

16-20
16- 95
17- 87

18-66
19-50
21-19

22- 83
23- 85
24- 76

26-95 
2912 
33 68

36-04
41-21

Net* Figures geoenUW relate to  industry groups in the 1958 edition o f  the Stands 
reladag to  the  1948 and 1968 classifiM tion for dates up to  1958 and after 1970. 

All flinircs relate to  the U nited K ingdom , except those for agriculture, coal minini 
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Public
adminl̂
Crmtlon AfHculturat Coal miolaf

Railwar*.coadliation
griimt
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C £ £ 1 1 £ c £ £
October

•*S) PS1 4SS 555 5 25 8-47 8-91 480 144S
* n 443 575 5-54 9-08 855 7-13 1*4t

7*2S 70S 741 see i n 9-48 722 881 752 IfSO
MS T9\ 744 5-50 533 1050 788 9-75 8-10 1751

• IS 7-05 554 1180 8-35 9-18 082 is n
PIS ATI 0*71 7 37 715 085 687 io n 985 1753
M l PS7 445 787 781 11-25 984 11-70 10-22 1754

1P7S 1P2S 14SS 855 881 1527 1089 088 11-15 1755
11*71 1140 1117 9-19 875 15-35 1088 084 tteo 1754
lie s 114f 12'11 987 9-17 1532 11 30 1387 0-58 1757
oe« 1M1 1215 1083 959 15-41 11 78 1381 083 1750
1303 12S2 1122 10-33 975 1570 083 15-04 13-S4 1757
lie s 1140 1P13 1088 1035 1528 1383 15 52 1483 1740
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15-10 1S42 1SH 0 2 s 1181 1781 N/A 1580 1585 1742
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1020 1744 1744 o e i 050 19-71 17-10 1981 1011 054
19-77 1M0 1P77 15-03 13-53 21 21 1980 20-57 1989 1951
20-55 1P12 244S 15-54 14-31 22-15 2185 2159 20-30 1955
21-a 1M» 2144 15-75 1584 2282 2180 23 33 21-37 1957
tua 20-70 24*20 17-47 ises 24-0 2385 2724 2380 19a
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1588 2442 244S 21-50 19-15 2881 29-25 35-28 2oes 1970
1011 1P74 11*71 24-51 21-27 31-55 32 22 37-79 1083 1971
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The motor transactions survey, 1971

Introduction
In 1971 the Social Survey Division of the Office of 
Population Censuses and Surveys carried out an enquiry 
for the Government Statistical Service to provide 
information on the sales and purchases of new and used 
cars, on the extent to which cars are bought for business 
purposes and on the part played by hire purchase and 
other forms of credit in these transactions. This informa
tion is used to construct regular statistics on hire pur
chase, to study the structure of the motor trades, and as 
background information in the preparation of the 
national accounts. This enquiry is a follow up to a 
similar survey undertaken in 1962*. The earlier survey 
was a small, experimental one to find out how practicable 
it was to get information on transactions in cars direct 
from car owners. The experiment was a success and this 
success led to the present survey being undertaken to 
up-date the information of a decade ago and to observe 
any changes in the pattern of transactions.

As in the 1962 enquiry, a sample of local taxation 
authorities was selected and from this sample, cars 
which appeared to have been subject to a transaction 
within a predetermined reference period, were selected 
and details of these cars were extracted from the licensing 
records. Cars which had been bought new were repre
sented by those which were registered for the first time 
in the period and cars which had changed hands in the 
period were identified as those where different names 
appeared on the applications for licences before and 
after the period. For convenience, in this article these 
cars have been referred to as ‘used’ cars. A sub-sample 
of purchasers and sellers (other than dealers) was then 
interviewed.

As there were more transactions in used cars than in 
new cars a lower sampling fraction was used for the 
selection of purchasers and sellers of used cars than for 
the selection of purchasers of new cars.

The intended reference period for transactions was 
the twelve-month period ending 31 March 1971. But, 
for reasons explained in the footnote to Part III of this 
article, the survey included some transactions taking 
place before the start of the period and was probably 
not fully representative towards the end of the reference 
period. This followed as a direct result of the sampling 
technique and had also been experienced in the 1962 
enquiry.

Effective interviews were obtained with 1,822 pur
chasers of new cars, 810 purchasers and 769 vendors of 
used cars. (In the 1962 survey these figures were respec
tively 391, 704 and 578.) Both seller and purchaser of 
654 (451 in 1962) used cars which had changed hands

•  See *A survey of transactions in motor cars’. Economic Trends 
No. 139, May 1965.

during the period were interviewed, and this enabled 
information to be obtained on the margins received by 
dealers on the cars which passed through their hands.

The first part of this article summarises the general 
results of the enquiry, the second part gives information 
on hire purchase and other credit transactions, and the 
third part describes the survey procedure. A fuller 
report of the enquiry will be published by the Social 
Survey Division later in 1974.

As for any sample survey, it should be remembered 
that the results are subject to sampling error. This 
subject will be discussed in the Social Survey Division 
report.

Part I : General results
Average prices
The average purchase price for a new car was estimated 
to be £1,032, including delivery charge and extras such 
as seat belts, but excluding licensing, insurance charges 
and hire purchase charges. This estimate is based on 
1,775 new cars for which full information was available. 
The average price in the twelve-month period ending 
30 September 1961 was estimated by the earlier enquiry 
to be £775, giving a 33 per cent rise over the decade 
1960/1 to 1970/1. This measure is not a true indicator of 
price increase because no account has been taken of 
quality changes, or of the mix of cars for which the 
average prices have been calculated. Any drift from cars 
at the lower end of the price range to those at the higher 
end of the range would tend to increase the apparent 
price change over the ten years (and vice versa). In the 
preparation of the estimates of expenditure on vehicles 
in the national accounts attempts are made to make 
allowances for quality changes, and the price rise 
implied by the accounts over the same period is estimated 
to have been about 10 per cent for new cars.

When examining the price of used cars an interesting 
comparison emerges. TTie average purchase price has 
been measured at about £330 in the 1962 survey and at 
about £345 in the 1971 survey. A fall of over 5 per cent, 
however, was suggested by the national accounts 
estimates which attempt to make allowance for quality 
changes. It is perhaps interesting to note that the first 
survey took place just before prices of both new and 
used cars began to fall sharply (in national accounts 
terms, that is, when account has been taken of quality 
changes) and that the second survey coincided with the 
beginning of a period of fairly rapidly rising prices (in 
national accounts terms).
Business purchases
In the survey relating to 1960/1, 53 per cent of the 
numbers of new cars were described by the respondents 
as being bought partly or entirely for business purposes. 
In 1970/1 this percentage was 56 per cent (1,014 out of
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TABLE A

ProportkNi accepted by inhiid Revenue at buttoeat

Allowed 100 per cent

Allowed less than 100 per cent (percentage suted by res
pondent) ..............................................................

Allowed less than 100 per cent (percentage estimated 
from line above) ..................................................

Private (that is. nil allowance)

Total

New cart

Total
value

Value
accepted

Inland
Revenue

£ thousand (*)

2391

235-5

131-5

1,180-1

1,786-2

239 I

152-9

85-3

477-3

Number (*)

230

194

109

1,208

1,741

Used cars

Total
value

Value 
accepted 
by Inland 
Revenue

Number (*)

£ thousand (*)

6-6 6 6 11

10-0 71 16

5-1 3 6 10

255-4 — 768

277-1 17-3 805

(*) Excluding cars for which the necessary information was not available.
(•) Excluding hire purchase charges, insurance charges and cost of licensing, but including the value of any part exchange.

1,822). About one-lhird of these were claimed to have 
been purchased entirely for business purposes. Of the 
810 purchases of used cars in 1970/1, 143 or 18 per cent 
were bought partly or entirely for business purposes— 
the same proportion as in the earlier survey. However, 
respondents to the survey indicated that the Inland 
Revenue did not receive or accept the claims for such a 
high proportion. Only 31 per cent of new cars in the 
1971 survey were accepted, in whole or in part, as 
expenditure for business purposes compared with 41 
per cent in 1960/1. For used cars the proportion was 
only 5 per cent compared with 9 per cent in 1960/1. 
In estimating the proportions by value accepted by the 
Inland Revenue as expenditure for business purposes 
difficulty arises from the fact that a substantial number 
of purchasers who were allowed less than the whole 
cost of the car did not know the exact percentage 
allowed. For these the percentage has been assumed to 
be the same as the average by value for those who did 
know the proportion. For new cars the average percent

age allowed as a business cost for those cars for which 
only part of the cost was allowed was 65 per cent; for 
used cars, 71 per cent. These percentages were based on 
cases for which the necessary information was known. 
Table A shows the value of business purchases reported 
as being Accepted by the Inland Revenue for new and 
used cars.

This table shows that, in the survey, just under 27 per 
cent of the aggregate purchase value of new cars, and 
about 6 per cent of the aggregate purchase value of 
used cars was probably accepted by the Inland Revenue 
as business expenditure. The earlier enquiry, where a 
similar method was used to estimate the unknown 
percentages, produced estimates of 37 per cent and 9 per 
cent for new and used cars respectively. The national 
accounts estimates suggest a fail in the proportion of 
total expenditure on cars (new and used) for business 
purposes from about 40 per cent in 19^/1 to about 
37 per cent in 1970/1.

Business and private purchases analysed by engine capacity
TABLE B

Ne>v cars

Purchase accepted 
in part or whole 

as a business 
expense

1

Purchase entirely 
private

Purchase accepted 
in part or whole 

as a business 
expense

Purchase entirely 
private

Number Per cent Number Per cent Number Per cent Number Per cent

capacity cx*
J .000 and u n d e r .............................................................. 39 8 211 17 5 4 n 229 30
Over 1.000 up to 1,200 .................................................. 82 15 210 175 6 16 168 22
Over 1.200 up to 1,500 .................................................. 150 28 439 36 7 19 142 18
Ov^ i ,500 up to ^000 .................................................. 193 36 304 25 15 41 166 22
Over 2.000 up to 3,000 .................................................. 36 7 31 3 3 8 56 7
Over 3.000 .............................................................  33 6 13 I 2 5 6 /

•• «• 33) 100 1.208 100 37 100 767 m

Used cars (0

(0  One car i* excluded its engine capacity >vas not known; otherwise the cars in this table are the same as those in Table A.
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A

Dealers* margins on used cars(^)

TABLE C

Month of purchase from dealer 
Within 2 months of sale to dealer 
2-3 months after sale to dealer
4-6 months after sale to dealer
7-12 months after sale to dealer 
Over 12 months plus not known

All paired transactions through dealers

Number of 
used cars

Number

333(*)

Excluding those cars which were sold by private individuals. 
!*) Excluding those cars for which the necessary information wj

A^egate 
selling value 

to dealer

70,348
27,600
11,762
8,421
6,414

124,545

Aggregate 
purchase 

value from 
dealer

79,895
30,756
13,706
9,975
7.974

142,306

Aggregate 
(apparent) 

gross margin

9,547
3,156
1,944
1,554
1,560

17,761

Average 
margin 
per car

53

Margin as 
proportion 
of purchase 
value from 

dealer

Per cent

12‘5

Those new cars which the Inland Revenue accepted as 
100 per cent for business use had an average price of 
about £1,040, whereas new cars which were entirely 
private were purchased at an average price of nearly 
£980. When the cars for which some expenditure was 
accepted as business cost are added to the other business 
cars, the average price of new business cars rises to 
nearly £1,140.

The implication that bigger, more expensive cars are 
purchased for business use is borne out by Table B, 
which gives an analysis of business and private purchases 
by engine capacity. The table shows, for example, that 
49 per cent of business purchases of new cars were over 
1,500 c.c. whereas the corresponding proportion for 
purely private purchases was only 29 per cent. A similar 
tendency was shown in the 1962 enquiry where 54 per 
cent of business purchases and only 38 per cent of 
private purchase of new cars were over 1,4()0 c.c. How
ever, in 1960/1 nearly 40 per cent of business purchases 
and nearly 50 per cent of purely private purchases were 
of cars of 1,000 c.c. or less, whereas in the 1971 enquiry 
these percentages had dropped to under 10 and under 
20 respectively.

Of the 533 new cars accepted in part or in full by the 
Inland Revenue as purchased for business use only 
about 2 per cent were bought by the public sector, about 
25 per cent by unincorporated businesses or professional 
partnerships and over 70 per cent by limited companies.

No used cars were bought by the public sector. About 
40 per cent of the used cars accepted by the Inland 
Revenue as business expenditure were bought by 
limited companies.
Transactions of used cars through dealers
Nearly two-thirds of used cars were reported to have 
been bought from dealers, compared with nearly three- 
quarters in the 1962 survey. A much higher proportion 
of used cars were purchased directly from private 
individuals in 1970/1 than in 1960/1.

The average purchase price of a used car bought from 
a dealer (£435) was nearly two and a half times higher 
than the average purchase price of a used car bought 
from a private individual (£180). (In 1960/1 the ratio 
was closer to two to one.) The difference in purchase 
price reflects the difference in age of used cars purchased 
from dealers compared with those purchased directly 
from private individuals. For example, only 12 per 
cent of used cars purchased from dealers were first 
registered in 1961 or before, whereas 42 per cent of 
those purchased from invididuals were so registered.

Table C shows that the average gross margin received 
by dealers for the used cars they bought and sold was 
about £50 or 12  ̂ per cent of the dealers’ selling price. 
In the 1962 survey the margin on cars which were sold 
within three months of purchase was about £35 or 10 per 
cent of the dealers’ selling price. The margin was seen

Distribution of dealers’ margins on used cars
TABLE D Numbers of used cars

Month of purchase from dealer 
Within 2 months of sale to dealer 
2-3 months after sale to dealer 
4-6 months after sale to dealer 
7-12 months after sale to dealer 
Not known ..........................

All paired transactions through dealers • •

Negative margin (£)
Zero

margin

Positive margin (£)
Not

known Total0 and 
)vcr

99-50 49-1 1-49 50-99 100-199 200  a n d  I
over

11 5 24 6 60 42 34 9 28 219
4 i 8 1 18 12 15 5 9 73
2 1 2 3 9 6 7 3 3 36
3 1 1 7 10 8 5 8 43
1 2 I 1 3 I 1 1 57 67

21 8 37 11 95 73 65 23 1 438
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to "feu back sharply when cars were sold more than thiw 
months after purchase. In the 1971 survey the margin 
appears to remain roughly at the same level even for 
cars which are held for six months or a year—if anything, 
there is perhaps a tendency for the margin to increase 
for those cars sold more than three months after purchase. 
However, the sub-samples are very small and not too 
much weight should be attached to estimates based on 
such sub-sample sizes. It should perhaps be noted that 
these estimates could conceivably include cars which 
were the subject of an unrecorded transaction taking 
place ^tween the recorded sale to the dealer and the 
recorded purchase from the dealer. The effect of an 
unrecorded transaction would be to make the dealer’s 
margin appear too low. For example, a recorded sale to 
a dealer at £200, followed by an unrecorded purchase 
from the dealer at £220, an unrecorded resale to a 
dealer at £180, and recorded purchase from that dealer 
at £200, would give a recorded margin on the car of zero 
whereas, in fact, two margins of £20 had been earned.

When considering the average gross margin on the 
sale of used cars it should be borne in mind that the 
margin would have to cover any repairs or servicing 
which dealers might have to carry out before selling the 
car. Dealers probably allowed quite high prices on used 
cars which were traded in against new cars, the low 
margin on the sale of used car being set against the 
higher margin on the sale of the new car. Table D, in 
fact, shows that a substantial proportion of used cars 
were sold at a loss.

Replacement of cars
Purchasers who said that they had bought their cars 
entirely or partly for private use were asked whether 
these purchases were replacement purchases. Table E 
shows that more than 90 per cent of purchasers of new 
cars and about 75 per cent of purchasers of used cars 
said that they were buying for replacement. Only about 
4 per cent of those buying new cars but about 18 per 
cent of those buying used cars had no previous car.

Proportion of replacement purchases amongst buyers of
cars for private or partly private use

TABLE E

New cars Used cars

Number
(0

Per
cent

Number
(')

Per
cent

Purchaser did have a pre
vious car 1,320 91 593 75

Purchaser buying an addi
tional car.......................... 78 5 57 7

Purchaser did not have a 
previous car 56 4 142 IS

Total .......................... 1,454 100 792 100

(*) Excluding those cars for which the necessary information was 
not available.

Of the 1,320 new cars purchased for replacement about 
70 per cent were bought to replace cars that had originally 
been bought new. Of the 593 used cars, less that 10 per 
cent replaced cars that had been bought new. About 
45 per cent of new car purchasers and about 60 per cent 
of used car purchasers changed the make of their car. 
The tendency to buy larger cars, suggested earlier, is 
shown by the fact that 35 per cent of new car purchasers 
and 45 per cent of used car purchasers bought cars with 
larger engine capacities than their previous cars, while 
only about 20 per cent of purchasers of both new and 
used cars bought cars with smaller engine sizes.

Part II :
Hire purchase and other credit transactions

The survey showed that of the 1,822 new cars purchased, 
410 or 23 per cent, were financed by means of hire 
purchase or similar credit agreement or by personal 
loans from finance houses. This was exactly the same 
proportion as was found by the 1962 survey. The result 
agrees quite well with the data provided by Hire Purchase

^ -
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Comparisoo of replacement cars with previous cars
TABLE F

Replacement car of larger engine capacity 
than previous car

Replacement car of same engine capacity 
as previous c a r ......................................

Replacement car of smaller engine capa
city than previous car ..

Total

P) Bxdudins those cars for which the

New cars Used cars

Replacement 1 
car of same 

make as 
1 previous car

Replacement 
car of different 

make from 
previous car

TotalC)
Replacement 
car of same 

make as 
previous car

Replacement 
car of different 

make ftom 
previous car

TotalC)

235 209 444 93 167 260

376 190 566 92 96 188

86 1 172 258 39 88 127

6W 571 L268 224 351 575

I-

information was ncM available.
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Numbers of cars purchased using different methods of finance
TABLE G

1970/1

New cars

Number Per cent
Method of finance
Cash ...............................................................
Hire purchase and loan from finance house ..
Bank loan or overdr^t.......................................
Borrowing from family, etc................................
Information not available

Total ............................................................... 1,822 100

Used cars

Number

810

Per cent

100

1960/1

New cars

Number

391

Per cent

100

Used cars

Number

704

Per cent

100

Information Ltd., which indicated that new cars bought 
on hire purchase or similar agreements accounted for 
24 per cent of all new cars registered in the year ending 
31 March 1971, but it must be emphasised that this 
figure may not have included all car purchases financed by 
personal loans.

The proportion of used  cars bought on hire purchase 
or similar credit agreement showed a marked change 
between the two surveys, falling from 39 per cent in 
1960/1 to 26 per cent in 1970/1. HP Information Ltd. 
have records of just over one million hire purchase 
agreements taken out on used cars in the year ending

31 March 1971 which implies that the total number of 
transactions in used cars in the period was around the 
four million mark, or about one in three of the total 
stock of cars with licences then current.

As in the 1962 survey, other forms and sources of 
credit were relatively unimportant, with only 7 per cent 
of both new and used cars being purchased with the 
help of bank loans and overdrafts or with money 
borrowed from family, friend or employer.

The remainder of this part of the article is therefore 
confined to an analysis of those purchases financed by 
hire purchase or similar instalment credit agreements

Expenditure and average cost of cars purchased
TABLE H

New cars Used cars

Aggregate(0
expenditure NumberC*)

1

Average 
cost 

per car

Aggregate(*)
expenditure NumberC*)

Average 
cost 

per car

£ thousand Per cent £ £ thousand Per cent £

Method of finance
1,269-5 69 1,230 1,032 152-2 55 529 288

Hire purchase and loan from finance house .. 427-8 23 406 1,054 96-1 35 208 462
Bank loan or overdraft...................................... 71-0 4 74 959 15-7 6 27 580
Borrowing from family, etc................................ 48-5 3 48 1,010 10-5 4 31 339
Infonnation not available .......................... 15-3 I 17 900 0-2 — 1 175

All ♦ ♦  1 * 1,8320 100 1,775 1,032 274-6 1 100 796 345

(*) See footnote (*) to Table A.
(*) Excluding 47 new and 14 used cars where the value of the car was not known.

Business and private purchases of new cars: Hire purchase transactions compared with the total
TABLE I

1970/1 1960/1

Total On hire purchase Total On hire purchase

Number Per cent , Number Per cent Number Per cent Number Per cem

Expenditure accepted by Inland Revenue 
as business expenses 
100 per cent accepted .. 230 13 25 6 93 24 11 12
Less than 100 per cent accepted 303 17 68 17 69 17 15 17
Not a c c e p t e d .................................................. 1,208 70 306 77 2291 59 64 71

AllO) .............................................................. 1,741 100 399 100 391 100 1 90 100

(*) Excluding those cars for which the necessary information was not available.
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Used cars

Numbert*)
A^trqere coti
percar

rant £

SS 529 288
35 208 462
6 27 580
4 31 3J9

1 175

00 796 345
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On hire jw ^
Per«rtNuflibtf

!00
90 100

DistiibutioD of down payi I M « |

TABLE y

Down payments u  percenUge of cash price 
Under 40 per cent 
40 per cent and under 45 per cent 
45 per cent and under 50 per cent 
50 per cent and under 60 per cent 
60 per cent and over

ToiaI(‘)

1970/1 1960/1

New cars Used cars New cars Use<ltears

Number Per cent Number Per cent Number Per cent Number Per cen*

1 56 16 48 27 52 58 198 7J
i 71 21 48 27 4 4 14 5

35 !0 11 6 9 W 15 5
58 17 32 18 8 9 21 8

1 126 36 39 22 17 !9 25 9

1 346 m 178 100 90 100 273 100

necessary

with finance houses, all of which arc referred to as hire 
purchase transactions for the sake of brevity.

The average cost or cars bought on hire purchase 
(excluding any credit charges) was slightly higher than 
the average for all purchases. New cars bought on hire 
purchase cost £1.054 and used cars cost £465 on average 
compared with £1,032 and £345 for all new and used cars
respectively.

The proportion of new cars bought on hire purchase 
which were accepted by the Inland Revenue wholly or 
partly as a business expense fell between the two surveys 
from 29 per cent to 23 per cent. However, the fall in 
all new car purchases accepted was even more pro
nounced; only 30 per cent of those in the latest survey 
were reported as accepted compared with 41 per cent in 
the earlier one. The proportion of used cars bought on 
hire purchase and accepted as a business expense was 
again very small—about 5 per cent in both cases.

In value terms about 16 per cent of the aggregate 
expenditure (excluding any financial charges) on new 
cars bought on hire purchase agreements was accepted 
by the Inland Revenue as business expenditure.

The average level of down payments in hire purchase 
transactions was high, 56 per cent of the cash price for 
new cars, and 50 per cent for used cars, although it 
must be noted that the statutory minimum deposit 
during the survey period was 40 per cent. For business 
purchases the average was somewhat lower than for 
other purchases: 45 per cent for new cars and 48 per 
cent for used cars. It is difficult to make a valid compari
son of down payments in the two surveys since the hire 
purchase controls were different in 1960/1. There was no 
required minimum deposit before April I960 and after 
that date it was only 20 per cent. Table J emphasises 
the different conditions.

The existence of a number of agreements in 1970/1 
where the actual deposit was less than the statutory 
minimum for hire purchase agreements (in the strict

The distribution of lengths of contract entered into 
in the 1970/1 survey period is shown in Table K. As was 
found in the 1960/1 survey, the majority of contracts was 
for the maximum permitted period. The 1970/1 results 
for new cars compared fairly well with the figures from
HP Information Ltd., although this company did not

f<report any contracts exceeding twenty-four months. 
For used cars the comparison was less favourable. 
HP Information Ltd., reported 82 per cent of contracts 
were for twenty-four months and only 8 and 10 per cent 
for eighteen and twelve months respectively. The corres
ponding estimates from the survey were 72, 11 and 15 
per cent. Since the survey period there has been a 
marked change in the distribution of contract lengths, 
as a result of the abolition of hire purchase controls in 
July 1971. During the first three quarters of 1973 
HP Information Ltd. figures showed that only about 
40 per cent of new and used car contracts were for 
twenty-four months while about 50 per cent were for 
thirty-six months.

Distribution of contracted lengi
purchase agreements

TABLE K

Origioal length of contract 
Up to 12 months ..
O ^r 12 up to 18 months. 
Over 18 up to 24 months . 
Over 24 up to 30 months . 
Over 30 up to 36 months .

All(‘)

New cars Used cars

Number
Per
cent Numba

Per
cent

35 10 29 15
10 3 20 11

297 81 136 72
7 2 1 —

15 4 1 5 2

364 100 190 100

(*) Excluding those cars for vritich the necessary information was 
not available.

sense) was probably due to the growing use of alternative
methods of finance, especially personal loans of various 
kinds, and this would also account for those agreements 
in which the repayment period was longer than the 
statutory maximum of two years.

The 1970/1 survey, like the earlier one, showed that a 
substantial proportion of hire purchase agreements were 
terminated before the contract period had elapsed. 
Out of 199 agreements on used cars sold during the 
period, 112 (56 per cent) were terminated early. 68 
(34 per cent) were on time and 19 (10 per cent) were
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ended later than originally agreed. It is not possible to 
compare these results with information collected by 
HP Information Ltd., since a corresponding analysis of 
those data is not readily available.

Part II Survey procedure and methodology
The procedure used to select the sample was, in part, 
determined by the fact that one of the purposes of the 
survey was to measure the dealer's margin—the differ
ence between the price paid by a dealer to the seller of a 
used car and the price paid to the dealer by the purchaser 
of that used car. There was therefore a need to study a 
sample of transactions. There is no register of trans
actions and so it was impossible to sample transactions 
directly. However, the motor taxation authorities have 
registers of cars and these registers record the names of 
applicants for car licences. Comparison of the name of 
the last applicant with the name of an applicant a year 
earlier gives a method of isolating cars that have been 
involved in a transaction within the last year.

A sample of cars was therefore selected from these 
registers. A two-stage design was used in which county 
boroughs and administrative counties, listed geographic
ally, formed the first stage. Using a random start, fifty 
of these first stage units were systematically selected 
with probability proportional to the number of private 
cars with licences current at the end of 1970. As a 
second stage a sample of cars was selected from the 
registers of the chosen local authorities, such that the 
overall probability of selection of each new car was the 
same throughout the country. This was also true of each 
used car although the probability of selection was fixed 
at one-seventh of that for new cars.

The intended reference period for transactions was 
the twelve months ended 31 March 1971. The name of 
the last applicant for a licence in that period was examined. 
This name was then compared with the name of the last 
applicant in the period April 1969 to March 1970. If the 
names were different it was assumed that a transaction 
had taken place in the reference periodf and the car was 
included in the sample of used cars. Both applicants were 
included in the sample; the first applicant was inter
viewed about the sale of the car the second about its 
purchase. Those cars for which there was no applicant 
in the earlier period but two or more different applicants 
in the reference period, although purchased new within 
the reference period, were included in the sample of 
used cars. Those cars for which there was no applicant 
in the earlier period and only one applicant in the 
reference period constituted the sample of new cars.

The selection procedure produced a sample of 3,211 
purchasers of cars and 1,025 vendors of used cars. The 
fieldwork took place between September 1971 and 
January 1972 and, after allowing for refusals and 
non-contacts, effective interviews were achieved with 
2,632 purchasers of cars (1,822 of new cars and 810 of

t  The sample will include some cars sold before 1 April 1970— 
those cars sold with licences not yet expired. It will also exclude 
some cars sold towards the end of the reference period. Again 
these cars would be those with licences expiring after the end of 
the reference period. In order to produce the equivalent of a year’s 
sales it has b^n assumed that the missing sales in the reference 
period were balanced by the sales prior to 1 April 1970.
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used cars) and with 769 vendors of used cars. These 
numbers exclude those cars which had been purchased 
(usually by dealers) for the purpose of immediate resale. 
There were 654 cases where it was possible to interview 
both vendor and purchaser of a used car. The overall 
response rate for purchasers was nearly 88 per cent 
(that for new cars being slightly higher than that for 
used cars). The response rate for vendors of used cars 
was about 83 per cent. From details collected at the 
sampling stage the cars bought or sold by non- 
respondents were examined by engine size and by year 
of first registration. Neither factor seemed to have any 
significant effect on response rates.

Two kinds of interview schedule were used, one for 
vendors and one for purchasers of cars. The question
naire used for a vendor sought information on the 
following: the purpose for which the car had been 
bought that is, whether for private or business purposes; 
how much, if any, of the purchase value was accepted by 
Inland Revenue as expenditure for business purposes; 
how the purchase of the car had been financed; the date 
when the car was sold; the price obtained for it; and the 
status of the purchaser—that is, whether the purchaser 
was a dealer or a private individual. The questionnaire 
put to purchasers of vehicles covered most of the inform
ation sought on the vendor’s schedule and in addition 
asked questions on the following: the status of the 
vendor; the cost of the car; details of any hire purchase 
or other credit arrangements; the expected annual 
mileage of the car; whether the car had been purchased 
for replacement. The questionnaire put to purchasers 
also included certain ‘attitude’ questions. These questions 
were aimed at discovering why people had purchased a 
car and, more particularly, what had prompted them to 
buy this particular car. (These questions will be analysed 
in the report to be published by the Social Survey 
Division of OPCS.)

It is perhaps worth recording here a few points of 
interest that were raised by this survey. The solution to 
the problem of obtaining a sample of transactions has 
already been mentioned, but it is also of interest to note 
the problems encountered in identifying the actual date 
of a transaction. The method used to obtain a sample of 
transactions allowed for unrecorded transactions taking 
place between the recorded sale and the recorded 
purchase (see ‘Transactions of used cars through dealers’ 
in Part I). Where it was established that a transaction 
had taken place between two people, the date of purchase 
given by one informant was compared with the date of 
sale given by the other informant, and with other inform
ation given on dates obtained during sampling. Many 
inconsistencies were found and, wherever possible, 
corrections were made. Some indication of the fallibility 
of human memory is given by the extent of these cor
rections; in a number of cases where both a vendor and 
purchaser were interviewed, adjustments of one year or 
more were made either to the date of sale or of purchase.

Another point of interest concerns the breakdown of 
expenditure between the business and personal sectors. 
An accurate determination is important in estimating 
the relative proportions of new cars going to the two 
sectors and of the transference of second-hand cars 
from one to the other. The distinction was made on the 
basis of a question put to both vendors and purchasers
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anci whether any of the capital cost had been accepted 
by Inland Revenue for business purposes and, where 
applicable, what percentage was allowed. The answers 
were examined and compared with other data from the 
survey on whether the car was used for business and 
whether the informant’s firm paid part or all of the cost. 
As a result, the information obtained from the first part 
of the question appeared to be reasonably sound and it 
is possible to say with some confidence that about 30 per 
cent of the number of new cars were sold to the business 
sector. However, this includes cars acquired by self- 
employed persons partly for business and partly for 
private use. To improve the estimate and to take some 
account of the cost of the car involves apportioning the 
cost between the two sectors and for this purpose the

proportion allowed for tax purposes was the natural 
figure to lake. But the latter was available in only about 
60 per cent of the cases where the proportion allowed 
for tax was less than 100 per cent since, in the others, the 
informant was unable to say what the percentage was. 
Some informants found the subject too involved and 
were confused as between the total proportion of the 
capital cost allowed and the proportion of the allowance 
given initially or in the current year.

Further details of the sample, of the fieldwork, with 
copies of the schedules, and extensive tabulations of the 
results will appear in the report to be issued by the 
Social Survey Division of the Office of Population 
Censuses and Surveys in 1974.
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