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Reprinted from Economic Trends^ AustisI I960

Estimating changes in the volume of manufacturers* stocks
The extent and pace at which stocks (including work in 

progress) are built up or run down have important effects 
on the economic situation, and figures of changes in the 
levels of stocks held are consequently among the most 
important of economic indicators. The calculation of 
estimates of the changes in stocks, from the basic informa
tion available, in a form in which they are useful and 
meaningful for following current economic trends, and 
building up the national accounts, presents some difficult 
and interesting problems. The Board of Trade and the 
Central Statistical Office have recently recalculated the 
estimates of changes in the volume of stocks held by 
manufacturing industry—which accounts for over half 
of the £9,000 million stocks held in the economy—and the 
revised estimates were published in the Board o f  Trade 
Journal of 15th July, I960, in place of the earlier series. 
This article describes the way in which these new estimates 
have been made and replaces the descriptions given in 
National Income Statistics: Sources and Methods. The 
article is about manufacturers’ stocks only but roughly 
comparable methods are now being used to estimate 
changes in the volume of stocks in most of the rest of the 
economy. Wholesalers’ and retailers’ stocks in particular 
which together amount to a further £2,000 million, are 
treated in principle in the same way as manufacturers’ 
stocks, though, for the present at least, the actual methods 
used are less detailed.

Basic concepts
The basic information from which changes in manu

facturers’ stocks and work in progress are estimated is 
obtained from the annual censuses of production and the 
quarterly sample inquiries conducted by the Board of 
Trade(*). The figures of stocks returned to these inquiries 
are obtained from companies’ accounting records and the 
estimates of changes in the levels of stocks between one 
period and another derived directly from these figures 
represent, as explained below, partly changes in the 
quantum of stocks held, and partly the effect of changes 
in the prices at which they have been valued by companies’ 
accountants. These two components have different 
economic significance and receive different treatment in 
the national income accounts; it is therefore necessary 
to separate them.

In order to do this the levels of stocks at two dates are 
revalued at the average prices of the period spanned by-the 
two dates, normally a quarter. The change between the 
two dates in the value of stocks thus adjusted is described 
as the value o f the physical change at current prices, and 
it is this change in stocks that is comparable with'other 
economic statistics—consumers’ expenditure, capital ex
penditure, exports and imports, etc.—at current prices. 
The difference between the value of the physical change at 
current prices and the change between levels before 
adjustment (which may be described as book value levels) 
is described in national income terms as stock appreciation. 
It can, of course, be positive (in times of rising prices) or 
negative (in times of falling prices).

In order to prepare a time series of the values of the 
physical changes of stocks in successive quarters on a 
comparable basis of valuation the levels'of stocks are also 
revalued at the prices of some base period or date. In 
accordance with the practice adopted at present in most 
economic series, the levels of manufacturers’ stocks have

been revalued at the average prices of 1954. The change 
between the levels of stocks revalued at the prices of the 
base period is described as the value o f the physical change 
at constant prices and is comparable with other economic 
statistics valued at constant prices.

Companies’ methods of valuing stocks
In order to revalue the “ book value ” levels of stocks 

whether at the average prices of each period or at the 
average prices of 1954, it is necessary to come to some 
conclusions about the accounting conventions adopted by 
companies in estimating the stock figures returned to the 
census of production and the quarterly inquiries. It was 
known that several different methods, particularly for 
valuing materials and fuel, are accepted and used by 
accountants. Stocks may be valued always at cost 
however defined, or always at current market value, or at 
whichever is the lower of the two. The cost of acquiring 
the stocks may be exactly known by recording the date and 
price at which each item was bought, or it may be estimated 
conventionally. Some systems accept the convention that 
materials acquired at the most distant date are first drawn 
from store for processing and that stocks consequently 
consist of the most recently acquired items (the “ first-in- 
first-out ’’—FIFO—convention); the opposite assumption 
is also possible—that the materials drawn from store are 
the most recently acquired and that stocks consist of the 
items first purchased (the “ last-in-first-out LIFO— 
convention). Another system is to keep a running figure 
of the value of stocks by adding purchases at their actual 
cost and deducting issues at the average cost per unit of 
the stock in hand before the issue was made; the average 
cost per unit is recalculated either continuously, as fresh 
purchases and issues are made, or at fixed intervals. 
Another system is to value stocks—or some part of them— 
at a standard cost which may be changed annually or 
even less frequently.

A partial survey of methods of valuation used by 
companies taken a few years ago in conjunction with the 
quarterly inquiry into manufacturers’ stocks indicated 
that the convention of assuming “ first-in-first-out ” and 
valuing stocks at cost or market value, whichever is the 
lower, was adopted by the great majority of firms, and 
recent discussions with a number of accountants confirmed 
that this was so. It also seemed that most of the alternative 
methods in use were generally likely, in practice, to be 
fairly close to this method. The “ last-in-first-out ” 
methods is likely to give the most significantly different 
results but seems to be rarely used.

It was decided, therefore, to assume, in making the 
estimates for materials and fuel and finished goods, that 
all stocks are valued at the lower of cost or market value 
using the FIFO convention. Although this assumption 
must result in some error in the estimates it is likely to be 
small, particularly as the census of production showed 
that in none of the industry groups did stocks of finished 
goods amount to much more than one month’s production, 
and stocks of materials not more than three months’ 
purchases, and generally only one or two months’. An 
accountant using the “ first-in-flrst-out ” method thereby 
assumes that the stocks held at any time are those most 
recently bought or produced. He will accordingly value 
them either at the costs of the most recent p>eriod (going 
back far enough for the total purchases in the period

(*) A description of the sources of information about manufacturers’ stocks was given in an article in Economic Trends for March 
1959.
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exactly to equal the stocks in hand) or at the current 
market value, whichever is lower, in order to produce a 
book value figure. To deflate the book value figure, 
therefore, the correct price to use is either the average 
over the most recent period or the current market value, 
whichever is the lower, and this is the method used in 
producing the estimates of changes in the volume of stocks.

The assumptions to adopt as to the methods of valuation 
underlying the figures of work in progress presented some 
further difficulties. Discussion with accountants indicated 
that the method commonly adopted is to value work in 
progress at direct labour cost plus a percentage, or a fixed 
amount, for ovprheads, and the cost of materials and 
fuel used. It seemed likely that in most industries the 
unit cost of work in progress would lie somewhere between 
the unit cost of materials and fuel and that of finished goods. 
In most trades the time during which work in progress at 
any point in time has been accumulated is short and 
therefore the amount of work in progress is small. It was 
felt that little error in the estimates as a whole would 
result from taking a simple unweighted arithmetic average 
of the price index numbers for materials and fuel and 
finished goods and this was adopted in the majority of 
trades for which estimates were made separately.

For those few industries('), however, in which work in 
progress is accumulated over a considerable period and is 
therefore large, it seemed worthwhile to come to more 
refined conclusions about the valuation bases implied in 
firms’ returns of work in progress. It seemed from dis
cussions with accountants that, in these industries in 
particular, work in progress is normally valued at the 
cost of direct labour and materials incorporated in the 
work with a percentage added to the former to take account 
of overheads. The range of overheads covered by the 
percentage added to labopr costs is known to vary 
considerably from (occasionally) no addition at all (the 
direct cost method) to one that covers virtually all costs 
sqch as factory overheads, general administration, sales 
costs and research but not profits (the on-cost method). 
For these industries, therefore, it was decided that the 
revaluation of work in progress should take into account 
changes in material costs and changes in labour costs 
combined in a way which would roughly reflect general 
accounting practice.

Having made the basic assumption about the valuation 
underlying the accounting data the process of revaluation 
requires information or assumptions about:

(a) changes in prices;
(b) the period over which stocks are assumed to have

been built up; and
(r) the types of commodities and products included in 

the level of stocks that are being revalued and 
their relative importance—i.e., the commodity 
composition of stocks.

Indicators of price changes

Prices of virtually all the important items held in stock 
as materials and fuel or finished goods and a very wide 
range of the smaller items are collected regularly by the 
Board of Trade, the Ministry of Agriculture, Fisheries 
and Food and the Ministry of Power. These prices are, 
in general, prices paid by manufacturers for materials 
and fuel and prices received by them for finished goods. 
On the whole for materials and fuel the price collected in 
the wholesale price series will be related to the price at

which the manufacturer values his stocks in accordance 
with the accounting convention which has been assumed 
above. The wholesale price information is, however, based 
on quoted market prices and various arrangements, for 
example, long-term contracts at special prices, may cause 
some divergence. Stocks of finished goods, assumed to be 
valued at cost or market value, will have an underlying 
valuation different from that of the wholesale prices series 
since the latter, will relate to selling prices and include 
therefore profit margins and overheads. It is not thought 
that this difference will have much effect on the changes 
over a period, particularly as prices in the wholesale 
prices series, being quoted or list prices, may be less 
volatile than prices at which business is transacted.

For those industries for which work in progress estimates 
are to be revalued on the assumption that firms’ figures 
reflect material costs and labour costs with a percentage 
addition to the tatter, the price indicator which is needed 
is one which combines appropriately weighted separate 
indices of labour costs and materials costs. The weights 
of the constituents were obtained by recourse to the results 
of the census of production for 1958. From these results 
the total value of the sales could be broken down to show:

1. Cost of materials and fuel.
2. Wages.
3. Salaries.
4. Other costs including profit (that is, total sales less

above items).
5. Total sales.

The weights for materials and fuel price indices were 
obtained directly from the relationship of 1 to 5. The 
weights for the labour cost indices should be equivalent to 
direct labour costs plus something to allow for overheads 
that are generally included in the value of work in progress. 
It was felt that the most reasonable weight was to add half 
of salaries and other costs to the total wage bill. The 
relative weights for the labour cost and materials prices 
indices are, therefore:

Wages +  I  (Salaries and other costs)
Total sales

Cost of materials and fuel
Total sales

The indices of changes in the price of materials and fuel 
used in the industries for which this method of adjusting 
the values of work in progress was adopted were readily 
available. For changes in labour costs index numbers 
were constructed from the estimates of average weekly 
earnings in the metals, engineering and shipbuilding 
industries obtained from the Ministry of Labour’s inquiries 
into earnings. For recent months changes in the wage 
rates index were linked to this index.

Period in which stocks have been built up
Before the items held in stock can be revalued either at 

the average price of the period or at 1954 prices it is 
necessary to know the average prices underlying the 
“ book value ” figures of the levels of stocks provided by 
firms. The first stage in assessing these averages is to 
estimate the period of time over which the level of stocks 
held at any particular time are assumed to have been built 
up. For materials and fuel this means the months during 
which the stocks were purchased and for finished goods 
and work in progress the months during which stocks 
were produced. Clearly, the number of months’ usage or 
production in stock—the turnover period—varies from

(*) Mechanical engineering; electrical engineering; marine engineering; aircraft.
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item to item but with the exception of the stocks of the 
basic commodities that have been treated separately in the 
estimates for materials and fuel (see below) information 
about these variations is not available. It was assumed, 
therefore, that the turnover period is the same for every 
item in each of the categories (that is, class of stock by 
industry group) for which separate stock figures are 
available. A broad indication of the turnover period for 
each of these categories can be obtained from the results 
of the annual censuses of production, which show, as well 
as the levels of stocks in each trade, the purchases of 
materials and fuel and the sales of goods during the year. 
For the purposes of the revised estimates of stock apprecia
tion the turnover periods shown in the most recent census 
of production—that relating to 1958—have been used.

The method described above of assessing the period 
over which stocks of materials and fuel and finished goods 
have been built up is not adequate for work in progress in 
some trades. In most trades the period of processing 
materials into finished products is short and the amount of 
work in progress at any particular time is small. For the 
majority of the trades for which estimates of stock apprecia
tion have been made separately the results of the censuses 
of production show that the level of work in progress 
is well under one month’s output. In trades such as 
mechanical engineering, electrical engineering, and aircraft, 
however, the production process extends over a much 
longer period and sometimes up to several years. Largely 
as a consequence of this the amount of work in progress 
in these trades is relatively large.

Adjustments to the method of estimating the period 
over which work in progress has been built up in these 
trades are necessary for two reasons. First, the period 
over which work in progress at any particular time has 
been built up is the equivalent of about twice the number 
of months output represented by work in progress. 
Secondly, the level of work in progress at a point in time 
does not consist of equal contributions from each past 
period. It was a reasonable, if not always an entirely 
accurate, assumption in the case of materials and fuel that, 
if stocks represent, for example, three months’ purchases, 
the stock has been built up evenly over these three months. 
Where, however, work in progress has been built up over 
a lengthy period, a high proportion of the amount of work 
in progress has been done in the most recent months and 
only a small proportion in the earlier months. A simplified 
illustration of this is as follows.

Assume that a company always has four projects in 
hand and that each takes just over four months to complete 
(and then, of course, passes out of work in progress) and 
that an equal amount of work is done on each project 
each month. If represents the value of work done on 
each project in the past month, Wg represents the value 
of work done in the previous month and so on, and the 
projects are numbered in the order in which they are 
started, then the amount of work in progress at any point 
of time is made up as follows:

Project 1. Wi +  W2 +  W3 +  W4
Wi +  Wj -h W3 
Wi -t- W2
W,

and the total of work in progress consists of 4 +  3 Wg
-I- 2 W3 -I- W4. In this simplified example the cost index 
appropriate to work In progress for the most recent month

Project 2. 
Project 3. 
Project 4.

should have a weight of four, that for the previous month a 
weight of three, and so on.

In practice, the level of work in progress is unlikely to be 
built up in quite so simple a fashion as this and the build-up 
will vary from one period to another. There is no means, 
however, of arriving at the correct build-up and it was 
decided, having estimated the number of months’ work In 
progress from the census of production, to take the sequence 
of natural numbers, as in the above example, as the best 
approximation to the relative build-up of work in progress 
in those trades where the period of accumulation is long 
and where the levels of work in progress are sufficiently 
large to justify this refinement in the calculations. The 
trades where this method was adopted were mechanical 
engineering, electrical engineering, aircraft, and marine 
engineering('). These trades together account for nearly 
two-thirds of all of work in progress in manufacturing 
industry. In the first two of these trades information about 
the length of build-up of work in progress was available 
for a number of separate trades within the group and these 
were weighted by the levels of work in progress to obtain a 
combined weighting pattern for the group as a whole(2).

Commodity composition of stocks
Ideally, one would like to know the composition of 

stocks at the end of each period, and use a current weighted 
index of price changes to adjust the levels of stocks each 
quarter. But with the exception of a few items of basic 
materials this is not known. The only systematic informa
tion about the make-up within industries of manufacturers’ 
stocks of materials and fuel, and products on hand for 
sale is provided by the results of the census of production 
in respect of 1948. Only relatively few items of stocks 
were shown separately, and 1948 was still in the period of 
post-war recovery, with distortions in the pattern of stock
holding caused by shortages and controls. For these 
reasons it was decided not to use this census information 
and, in the absence of more appropriate and up-to-date 
data, to assume, for the most part, that the commodity 
composition of stocks of materials and fuel held in each ‘ 
industry was similar to the pattern of purchases of 
materials and fuel in 1954, the latest year for which 
information was collected in a census of production of the I 
details of materials and fuel purchased by manufacturers. 
The pattern of purchases in the separate trades distinguished 
in the census of production have been combined to give 
estimates for the broader groups used in the calculations 
by using the stocks held by the trades in 1958 as weights. 
This is not a wholly satisfactory solution, as, apart from 
the fact that the commodity composition of stocks changes 
over time, the number of months’ purchases normally held 
in stock will vary to some extent from item to item and the 
relative importance of items as purchases will not be the 
same as their relative importance as items of stocks. It is, 
however, the most appropriate assumption to make in 
view of the information available and is not likely to lead 
to serious error in the indices used for adjusting the levels 
of stocks.

Some of the larger errors that might have been introduced 
by the assumption that the pattern of materials and fuel 
stocks is similar to purchases have been avoided. For a 
number of the more important basic materials and com
modities regular quarterly information is available of the 
quantities held in stock by manufacturers. Some of these

(*) Work in progress in the shipbuilding industry is not included in these statistics in accordance with present national income 
conventions.

(*) The periods over which work in progress in these trades is assumed to have been built up are: mechanical engineering—12 
months; electrical engineering—19 months; marine engineering—17 months; aircraft—24 months.
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materials—for example, cotton, wool, natural rubber—are 
almost wholly used by only one of the trades for which 
the basic estimates of changes in the volume of stocks were 
calculated separately, and for finished steel an analysis of 
the stocks by each holding trade is available. In the 
calculation of stock appreciation and the physical changes 
in stocks of materials and fuel, these commodity items 
have been treated separately from the rest of stocks in those 
industry groups in which they occur. Although the total 
value of these commodity items is not a high proportion of 
the total value of materials and fuel held in stock by 
manufacturing industry—£205 million out of £1,880 million 
at the end of 1959—the importance of their separate 
treatment lies in the fact that the quantities of these basic 
materials held in stock, or their prices—and sometimes 
both—are subject to greater than normal variations. Their 
separate treatment, therefore, introduces a fairly important 
element of current weighting into the calculations(^).

measuring changes in prices; the use of current data of 
the stocks of some important items of basic materials; 
and a more adequate method of treating work in progress 
in those industries in which it is important. In addition, 
the estimates have been built up separately for more than 
twenty industry groups compared with six previously.

The table below compares the revised estimates of the 
physical changes at 1954 prices with the old estimates for 
the years 1958 and 1959.

Physical increases in manufacturers* stocks at 1954 prices

£  million

In assessing the commodity composition of stocks of 
finished goods, it was assumed that the pattern of the 
composition of stocks held in each industry was similar 
to the pattern of sales as shown by the results of the census 
of production relating to 1954. The pattern of sales in the 
separate trades distinguished in the census of production 
have been combined to give estimates for the broad groups 
used in these calculations by using the stocks held by the 
trades as weights. This is exactly analogous to what has 
been done for materials and fuel and although, again, it i.s 
not ideal it is generally likely to be nearer the truth and 
consequently to result in less error than in the case of 
materials and fuel. ,

A
The calculations, on the lines described above, were 

made separately for materials and fuel, work in progress 
and finished goods for each of about twenty industry 
groups within manufacturing industry. Figures in this 
detail are not, however, sufficiently reliable for publication 
and the published results are confined, as are the book 
value figures, to four industry groups; separate figures 
for the different categories of stocks are given only for 
manufacturing industry as a whole.

Materials 
and fuel

Work in 
progress

Finished
goods

X

Total

Old New
1

Old New Old New Old New

1958 -8 4 -8 0 25 18 86 93 27 30

1959 17 10 78 50 -1 7 -3 0 78 30

Hitherto a rough adjustment has been made to the 
revalued figures to allow for the fact that the accounting 
convention assumed introduces some bias. Since the 
amount of the bias is certainly small and since many other 
factors contribute to a high margin of uncertainty in the 
value of the physical change, this adjustment is no longer 
made.

Although these figures conceal larger relative differences in 
the quarterly figures, it will be seen that the new estimates 
are close to the old ones for the change between the begin
ning and end of 1958. For 1959, however, the new figures 
show a considerably smaller increase in the volume of 
stocks than previously. This was partly accounted for by 
a smaller increase in stocks of materials and fuel and to a 
larger fall in stocks of finished goods. More than half 
the difference, however, is due to a much smaller increase 
in work in progress on the new basis and results largely 
from the use in the new calculations, as described above, 
of a combined materials and labour cost index for adjusting 
the work in progress in some of the engineering trades and 
aircraft manufacture. Average weekly earnings rose 
considerably more in these trades in 1959 than in 1958 and 
as changes in earnings were not adequately reflected in the 
previous estimates, they over-estimated the rise in the 
volume of work in progress.

Reliability

The estimates
A summary of the revised estimates of physical changes 

in manufacturers’ stocks which have been made from the 
beginning of 1958 is shown in the table below. Particular 
improvements compared with the previous estimates are: 
a more systematic and detailed determination of the 
commodity composition of stocks allied with the use of a 
far wider range of wholesale price index numbers in

The revised estimates are more soundly based and 
should be more reliable than the previous estimates although 
it is, of course, impossible to assess the extent of the 
improvement. However, as will be clear from the above 
description, the difficulties of making accurate estimates 
are great and at a number of stages in the estimation, 
approximations and assumptions have to be made. By the 
nature of the basic data it is virtually impossible to obtain 
estimates of a high degree of accuracy in this field and the 
estimate in value of the physical changes in stocks should 
continue to be regarded as being subject to a fairly wide 
margin of error.

»

• (*) A full list of the commodities for which separate stock figures are used in the estimates for materials and fuel (and the trades
in which they have been used) is as follows: Wheat, cocoa and sugar (food trades); barley (drink); finished steel (mechanical
engineenng, shipbuilding and marine engineering, motor vehicles, other vehicles except aircraft, and metal goods n.e.s.); raw cotton
(spinning and weaving of cotton cloth, etc.); wool (woollen and worsted trades); wood pulp (paper and printing trades): natural rubber (rubber trade). vk k k t, ,,

Board o f Trade and Central Statistical Office
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APPENDIX
Increases in stocks held by manufacturing industry

• .

a. at book value.
b. at current prices.
c. at 1954 prices.

•* r

V

k <'
r  ■'I .
tr . .

£  million

1st
Quarter

2nd
Quarter

3rd
Quarter

4th
Quarter Year

Materials and fuel
1958 a. .. . . -  44 -  70 13 -  15 -115

b. .. « . ~  25 -  63 21 -  20 -  86
c. .. . • -  21 -  61 15 -  13 -  80

1959 a. .. « . -  22 -  4 36 15 24
b. .. • • -  22 -  12 32 -  6 -  8
c. .. • • -  12 -  8 34 -  4 10

1960 a. .. t • 38
b. .. • . 36
c. .. k « 30

Work in progress
1958 a. .. . . 22 22 4 -  18 29

b. .. . • 21 21 5 -  25 22
c. .. . V 17 18 2 -  19 18

1959 a. .. • • 10 33 28 25 97
b. . . 2 26 19 12 60
c. .. V • 1 22 17 10 50

1960 a. .. • ■ 16
b. .. • • 11
c. .. . . 13

Finished goods
1958 a. .. ■ • 64 57 -  38 6 89

b. .. « « 65 58 -  31 1 93
c. .. • . 67 58 -  19 -  13 93

1959 a. .. . . 16 -  26 -  36 28 -  17
b. « . 28 -  28 -  42 18 -  24
c. .. » « 8 -  18 -  45 26 -  30

1960 a. .. « • 53
b. .. t . 53
c. .. . a 49

Total stocks
1958 a. .. • • 42 10 -  21 -  27 4

b. .. « • 61 17 _  6 -  43 29
c. .. • « 63 14 -  3 -  45 30

1959 a. .. . . 10 33 28 25 97
b. .. • • 7 -  14 10 24 27
c. .. • • -  3 -  5 6 31 30

1960 a. .. « • 107
b. .. « ■ 100
c. .. « • 92
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