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Preface

This publication contains input-output tables for the United Kingdom in respect of the year
1968. They replace the preliminary input-output tables for 1968 published in the January 1971
Issue of Economic Trends and in National income and Expenditure 1971.

The layout of the tables and the methods used in constructing them follow the lines laid
down In preparing and publishing the 1963 input-output tables.*

The volume Is divided into three parts. The first. Chapters one to four, discusses in broad
outline how the tables were constructed from basic data and how, once constructed, they
were manipulated to reveal economic structure. Appendices A to D cover similar ground but
In greater depth. The third part contains twenty input-output and related tables, each revealing
90 industry and commodity groups in domestic production. These tables are more numerous
and more detailed than those published for 1963, where only 70 industry and commodity
groups were distinguished.

The study was carried out at the Central Statistical Office by Dr M J Green assisted by Miss
M F Osborn. Mr R T Balllie, Mr PJ Coulson and Mr J C Cresswell under the direction of
first Mr L S Berman and then Mr A A Sorrell. The help of the Business Statistics Office and
other government departments is gratefully acknowledged.

Central Statistical Office
Great George Street
LONDON SWI1P 3AQ
May 1973

* Input-output tables for the United Kingdom 1963. Studies in Official Statistics No. 16.
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Chapter one. Introduction

Historical background

Input-output tables are an accounting framework for
assembling data on industry inputs and outputs which
reveal the many interrelated transactions occurring in
a modern economy. Input-output analysis is based upon
such tables and is a theoretical and numerical method
for studying economic structure. Both were originally
developed In the United States by Leontief in the nine-
teen thirties (see [10]}, and have since been applied
widely. The construction of the 1935 and 1948 input-
output tables by independent researchers ([2]; [11]),
were early attempts to apply these methods to data for

the United Kingdom.

The present volume contains a set of detailed input-
output tables for the United Kingdom for 1968; it is the
most disaggregated study of its type to be undertaken
for the United Kingdom, although by no means the first
set of official tables to be constructed. The Central
Statistical Office published small United Kingdom input-
outputtables in early editions of the National Income and
Expenditure Blue Book. The 1952 Blue Book included
a table for 1948 in which the domestic economy was
divided into 7 industries. In later editions further dis-
aggregation took place and tables for 1950 and 1954
were published distinguishing 11 industry groups.
Following the comprehensive 1954 Census of Produc-
tion a substantial expansion occurred with the separate
publication of the 1954 tables in 1961 [3] in which
details were provided for 45 industries and commodities.
Next came the tables for 1963, published at the be-
ginning of 1970 [4] and distinguishing a total of 70
Industries and commodities, 57 of which were a dis-
aggregation of manufacturing industry.*

Once the 1963 tables were completed, work began on
preparing preliminary 1968 tables using the provisional
results of the 1968 Census of Production published at
the end of 1969 and a procedure for updating 1963
based upon the RAS method [5]. The summary results
were published in the January 1971 issue of Economic
Trends [6] and in revised form in the 1971 National
Income and Expenditure Blue Book. The present volume
contains the definitive 1968 input-output tables based
upon the full detail contained in the final results of the
1968 Census of Production; data is presented for 90
Industry and commodity groups of which once again
the majority— 75— are within manufacturing Industry.

Basic concepts

Although the principles underlying the construction of
Input-output tables are straightforward there are a num-
ber of different ways in which they can be put into
practice. The way adopted here follows closely that
advocated by the United Nations (see A System of
National Accounts [12]), in which a clear distinction is
made between industries and commodities. United
Kingdom census of production data lends itself readily
to this approach.

The important feature of input-output accounting is that
It provides a framework within which the complex of
Intra-industry transactions generated in a modern eco-
nomy can be handled with relative ease. The central
principle is that every transaction is both a sale and a
purchase, the value at the point of the transaction being
the same in both cases. To avoid recording such trans-
actions twice, Input-output tables employ a cellular
array system, leading to sets of tables or, more techni-
cally, matrices, in which sales are represented Iin the
rows of the tables and purchases in the columns. As
each entry is in both a row and a column, it represents
both aspects of each transaction leading to economy
and clarity of presentation. These properties are shown
to advantage in those tables which provide a detailed
measure of the purchases of commodities by industries
for the purpose of producing output—the so-called
absorption matrices Table 2 or Table B which also show
details of deliveries of commodities to final demand.

For a discussion of the differoncos betweon industries and
commodities see Chapter two (page 5).

that is, to current consumption (both public and
private), investment (in fixed capital and in stocks), and

exports.

Input-output tables add an extra dimension to the
national accounts as traditionally understood. The latter
are concerned with the value of goods and services
entering into final demand and the equivalent amount
of factor incomes generated in the process. Such a
concern with the end product of economic activity
means that the national accounts do not need to specify
the purchases of commodities by industries since these
form part of the intermediate process of supplying final
demand. Input-output tables however present inter-
mediate transactions and thereby embrace the flow of
goods and services to final demand and the incomes
generated, within a framework that records all trans-
actions occurring within the economy. As a result input-
output tables show the detailed input structures of each
Industry, whereas the national accounts can show only
the value added, that is, the factor incomes generated by
each industry.

It Is important to note that the inputs into industry and
commodity production shown in the tables are current
account transactions. Capital account purchases are
part of final demand; the analysis of each industry's
purchase of capital goods is a separate exercise pro-
vided by Table Q at the end of this volume.

The basic features of the input-output method are illus-
trated by Tables 1,2 and 3, given atthe end of Chapter
two, in which a simple disaggregation of the United
Kingdom economy into 6 industry/commodity groups Is
set down. Table 1 shows the commodity composition of
each industry's output. The allocation of the total output
of a commodity is given by the rows in Table 2 which
show the purchase of commodities by Industries and
final demand. The first six entries in the first six columns
show the value of commodities purchased by each
Industry from other industries. The remaining rows show
the purchase of primary inputs, that is. Inputs that are
not themselves the output of a specific domestic
iIndustry. Primary inputs are the payments to an industry's
labour force— income from employment— and gross
profits and other trading income, together constituting
value added or net output, net indirect taxes, and pur-
chases of imports. In Table 2, the seventh entry in each
column covers the total purchases of imported goods
by an industry; the individual commodity detail is set
out in Table 3. Tables 1,2 and 3 are aggregated versions
of Tables A, B and Cwhich distinguish 90 industries and
commodities, and which are set out at the end of this
volume.

Uses of input-output tables

Input-output tables provide a comprehensive cross
sectional view of the economy at a point in time, in
terms of industry and commodity accounts. This makes
them a useful device for answering certain questions
about how the economy will respond to particular
changes, both in detail and overall, questions, for
example, such as: what are the repercussions for all
Industries in the economy of an increase in the output
of a particular industry, or an Increase In the price of an
Industry's output or an increase In final demand
requirements, etc. ? In addition it is possible to quantify
the import content of exports, to break down each
Industry's output into its ultimate primary input com-
ponents, and to show how final demand stimulates
values added in the different industries. However, the
accuracy with which these questions can be answered
depends upon three things. First for a number of tech-
nical and administrative reasons it is not possible to
prepare input-output tables until some time has elapsed
following the year to which they refer. However this is
by no means as great a disadvantage as might at first
sight appear, since industrial structure evolves relatively
slowly, and so the pattern of intermediate transactions
observed for 1968 can for many purposes be used for
analysing later years. Secondly it is hecessary to assume
that industries operate, within fairly wide limits, on the
basis of constant returns to scale. Thirdly It Is necessary
to assume that each industry's output is homogeneous
In terms of product mix and input requirements.

Input-output tables also make it possible to bring
together detailed figures on output and incomes gener-
ated by industry with figures for expenditure on industry
and commodity outputs. Consequently within such a
framework much can be learnt about the problems of
reconciling income, output and expenditure measures
of gross domestic product; (see the discussion of this
point in the April 1973 issue of Economic Trends [8]).
In particular the commodity flow approach to estimat-
Ing final demand used Iin input-output tables is a use-
ful check on the alternative methods normally adopted



In compiling the national accounts for the United
Kingdom. In the latter, for example, it is more usual to
analyse consumers' expenditure by functional category
and investment by purchasing industry. Reconciliations
of these different approaches, for three categories of
final demand, public and private consumption and fixed
Investment, are published in this present volume as
Tables 0, P. Q and R

A different use for detailed input-output tabies is as a
basis for disaggregated forecasting exercises; this has
been an important aspect of input-output work under-
taken in recent years by both academics and govern-
ment. Using welil-estabiished techniques, described at
length, for example, in the series, A Programme for
Growth [5], the Hows presented in the tabies, for the
chosen base year, form the starting point for forecasts
based on commodity and industry accounts. These
forecasts make it possibie to match the trends in supply
and demand and so assist in the assessment of medium
term economic prospects.

Drawbacks in using the tables

As noted above the analysis of industrial structure based
upon input-output tables presented in this volume
assumes that industries exhibit constant returns to scale;
this means that all relationships derived from the tables

are 'average' rather than 'marginal' and are not always

a good guide to the effects of short term movements in
output or demand.

In addition it has to be assumed that, for purposes of
structural analysis, the allocations of industry and com-

modity supply are homogeneous in terms of output
mix and input requirements.

It IS, of course, possible to set aside the two simplifica-
tions. of linearity {constant returns to scale) and homo-
geneity, but only at the cost of expanding the size of the
tables considerably or of introducing data assembly and
analytical complexities of a high order.

The most important constraint in disaggregating the
tables further Is the availability of data. At the present
point in time, further industry and commodity detalil
than is published here would, for many industries,
Involve asubstantial increase in the degree of estimation,
and aconsequent loss of reliability. It remains to be seen
whether, as more data becomes available, further dis-
aggregation can be presented in future tables.

Nonetheless these tables are more detailed than those
previously produced for the United Kingdom and the
analysis of the structure of the economy revealed by
them is adequate for many important purposes.



Chapter two. The construction
of the basic tables: Tables Ato C

The previous chapter has alreadv shown that the input-
output system set out Iin this volume begins with three
basic tables. The first shows the commodities made by
Industries; the second the commodities purchased by
Industries and by final demand; and the third the
purchases of imported commodities. Three tables of
this type— Tables 1, 2 and 3— aggregated to 6 indus-
tries and commodities are displayed at the end of this
chapter. The discussion in Chapters three and four uses
tables derived from this simple 6 industry/commodity
system as an illustrative device. The details of its con-
struction are described in the final section of this

chapter.

The main purpose of this chapter is to expand upon the
simple notions developed in Chapter one, to show how
they apply to the larger 90 industry/commodity system
to which the main tables refer, and to cover some other
ancillary points such as valuation, relation to national

accounts, etc.

Some Introductory points

The 90 industry/commodity counterparts of Tables 1,
2 and 3 are Tables A, B and C set out at the end of this
volume. These three tables describe in considerable
detail the fundamental flows of goods and services
within the economy. Table A is based on the same
principle as Table 1 and for each of the 90 industries
distinguished, displays the particular commodities pro-
duced in each of the 90 columns.

It Is important that the definitions of Industries and com-
modities be made clear at the outset. An industry is
the aggregation of production establishments* and the
mayjor part of its sales comprise a defined range of goods
and services that are regarded as characteristic of the
Industry and are called its principal product. In this study
each principal product is called a commodity and so
there are as many industries as there are commodities.
Most production establishments also sell, as a sub-
sidiary activity, products characteristic of other indus-
tries. In the tables presented in this volume, the figures
relating to industries show the transactions— purchases
and sales—relating to the total activities of each
Industry and so include the sales of principal and non-
principal products. Figures relating to commodities
analyse totals for particular principal products wherever
they are produced. The classification of industries and
the principal products that define them, are set out In
the Standard Industrial Classification, 1968.

An inspection of Table A will show that the commodity
and the industry nomenclature are the same. It follows
that because of symmetrical ordering of industries and
commodities the largest entry in each column is on the
diagonal of the table. The remaining entries in the
column show subsidiary production, that is, the output
of products characteristic of other industries.

The make matrix— Table A— provides the output side of
the domestic production picture. Table B—the absorp-
tion matrix— reveals the input side. It shows the com-
modities and services bought-in by industries, once
again to 90 commodity detail, and the commodity com-
position of the categories of final demand. To obtain a
complete picture of commodity supplies Table B must
be supplemented by an analysis of the absorption of
Imports into the United Kingdom economy; this is given
In the imports matrix— Table C. Together Table B and
Table C provide a detailed analysis of the ultimate
destination of the entire commodity supply available to
the economy, whether it goes to intermediate produc-
tion or final demand.

These concepts are straightforward in respect of indus-
tries producing or processing tangible commodities.
Many industries however are engaged in distributing
or transporting goods without processing them, and the
treatment of these industries in Tables A, B and C needs
to be made clear.

* the definition of the establishment, see the Standard Industrial
Classification. 1968. page iil.

In the case of the distributive trades (wholesaling, re-
tailing, merchanting and dealing) the goods purchased
for distribution are not, for Iinput-output purposes,
treated as an input into, or an output by, the distribu-
tion industry. Rather the output of this industry is the
sum of the gross margins earned in handling the goods
and so equals the sum of incomes generated plus the
purchase of certain commodities used directly by dis-
tribution— wrapping paper, fuels, etc.

Similar treatment is accorded to the transport industry,
the principal products of which are the value of trans-
port services provided and equal the sum of the incomes
generated and the goods and services purchased to
effect transportation, for example, different kinds of
fuels and repairs to vehicles and ships, etc. The goods
transported do not themselves appear in the input and
output accounts of the transport industry or commodity.
However, since input-output tables must take account
of non-principal production, in the case of the transport
Industries it Is necessary to specify the output of capital
goods made by these Industries for their own use, an
activity termed 'own account' capital formation. Where
relevant, this output is given as the output of the com-
modity Construction In the transport industry columns
of Table A. Another industry which produces services
and makes its own capital goods is Communication. In
this case however the capital goods produced are
treated as part of the principal product of the com-
munication industry. This arises because of their
specialist nature. They are distinguished in the absorp-
tion matrix— Table B— as a purchase of communication

output by the fixed capital formation account.

Perhaps the most difficult industry to deal with Is the
heterogeneous grouping called Miscellaneous services.
Itis acollection of alarge number of different activities—
non-material services such as insurance, banking and
finance; material services such as shoe repairing,
laundries and hairdressers; the distribution and repair-
Ing activities of garages,; hotels, catering and entertain-
ment; professional and scientific services, etc. Lack of
appropriate information about this part of the economy
at present precludes greater disaggregation and even the
figures provided here must be regarded as highly
approximate, especially on the inputs side.

The list of Industries/commodities is completed with a
group that are unigue in having no material inputs, so
that their output is simply value added (total incomes
generated). These industries are: Public administration
and defence, health and education for which output is
simply the sum of the wages and salaries, etc. paid in the
relevant parts of the public sector; Domestic services,
etc. the output of which Is also the income from employ-
ment generated; and Ownership of dwellings, the out-
put of which Is a rent transaction. Imputed or actual.

The outputs of all these industries are purchased by final
demand accounts only. Thus for Public administration
and defence, health and education the output is sold to
the account covering public authorities' current con-
sumption ; the output of Domestic services, etc, Is sold
to personal consumers; and the output of Ownership of
dwellings is sold to both private and public consump-
tion.Thistreatment of Public administration and defence,
health and education is necessary because most of the
services that public authorities provide are not paid for
through an open market transaction.

Valuation of transactions

The two most important ways in which it Is possible to
value an industry's output are at sellers' or ex-works
prices and at purchasers' prices. The differences be-
tween these two represent transport, distribution and
service costs, which are added to the price of goods in
the course of getting them from the production unit to
the purchaser, either an industry or a final buyer.

It Is the valuation at sellers' prices that Is adopted In
these tables. The purpose of valuing transactions in this
way Is to obtain a uniform valuation of sales along the
rows of Table A and Table B. This is useful for com-
parison purposes and also ensures that total transport
and distribution activity is not scattered across many
individual transactions but is collected together in one
account where it can be analysed.

However, using data from the Census of Production and
other sources it is not always easy to value output at
sellers' prices since many production units have their
own transport fleets. Consequently the output from
these units is often valued In census returns on a
'delivered' basis. Overall this tends to produce a hybrid
measure of output, partly on an ex-works, partly on a
delivered basis. To obtain a uniform valuation at sellers’
prices the value of output of manufacturing industries



IS reduced to the estimated extent of transport costs
Incurred in delivering goods produced. Final demand
purchases are also valued at ex-works prices. Conse-
guently consumers' expenditure on cars, for example, is
shown partly as a purchase from the motor vehicles
Industry and partly as a purchase from miscellaneous
services (the dealers' margin).* On a related point,
which will be discussed in greater detail later, the
Individual entries in the imports matrix— Table C— are
valued at c.i.f. prices. However, they enter Table B on
an f.o.b. basis, which is consistent with the national
accounts treatment. The difference between these two
valuations amounts to payments for insurance and
freight and various valuation and coverage adjustments.

The three basic input-output tables
(i) The make matrix— Table A

The make matrix shows the details of commodity pro-
duction by 90 domestic industries; as stressed above
the array of commodities produced are valued, as
closely as possible, at ex-works prices.

One consequence of this is that the treatment accorded
to industry’s transport undertakings produces a number
of small entries in the road transport commodity row.
Thus the value of the goods produced by each industry
Is the total 'net selling value' as given in the relevant
Census of Production report less the transportation
costs involved in distributing the output.

Table A is a disaggregated version of Table 1. By exam-
Ining the extent to which the main diagonal dominates
the row and column totals in the table it is possible to
see which individual industries are specialised in the
production of their principal products and whether the
output of any one commodity IS concentrated in a
particular industry. This is done precisely in Table S.
The first column shows the output of the principal pro-
duct by each industry expressed as a percentage of its
total output. Such quotients might be termed the
specialisation factors of each industry; the lower the
entry the greater the extentto which a particular industry
IS engaged in non-principal production and the more its
resources are diversified in the production of a range of
commodities. The second column shows the value of
principal product as a percentage of the total com-
modity output; this reveals the extent to which a com-
modity's production is concentrated Iin the industry of
which it is the principal product.

The structure of the make matrix is of great importance in
calculating derived input-output tables. These will be
discussed in Chapters three and four. Important
examples of non-principal production are the construc-
tion activities of the gas, electricity and water industries
and the output of non-ferrous metals by the insulated
wires and cables industry. One point to note is that the
Incidence and importance of non-principal production
depends upon the degree of aggregation of the tables.
As aggregation proceeds non-principal production
usually diminishes in importance. This Iis because non-
principal production often consists of goods similar to,
although not the same as principal products.

The major sources of information for Table A are Tables
1, 5 and 7 of the 1968 Census of Production reports.
Various sources have been used for non-census indus-
tries. For agriculture, government departments provided
the figures. For the transport and communication indus-
tries some useful data is published in the nationalised
iIndustry reports. For the distribution and miscellaneous
services industries, less information is available and so
relatively approximate methods must be used. Conse-
guently the figures for the output of these industries are
less accurate than those for other industries.

One or two further points should be noted. Many of the
entries Iin the miscellaneous services row for each
iIndustry allow for losses or gains made on canteen
operations as well as certain other activities, such as,
for the motor vehicles industry, the value of work done
on repairing vehicles, and also for research services
undertaken by individual establishments for which a
payment is received. In addition many manufacturing
Industries also carry out some distribution activities, for
example. Other cereal products. Sales of production
scrap and waste products, royalty receipts for patents
held, etc. are difficult to classify. As these cannot readily
be allocated to any particular commodity group, they

Noto howovor (hot in Tablo O. the analysis of consumers' oxpon-
dituro by cfitogory of oxpondituro ond comniodity, transactions
are valued at purchasers* and not sellers* prices. This is because
Toblo O is an attempt to provide a dose link with the functional
cotogorios of expenditure used in the National Income and

Expenditure Blue Book.

have been treated as principal products of the industries
In which they arise.

(11) The analysis of purchases from domestic

supply by industry, the absorption matrix—
Table B

Perhaps the most interesting basic table in the input-
output study is the absorption matrix giving the detailed
analysis of the purchase of domestically produced
conimodities by industries and final demand. It hasthree
distinct parts—the analysis of intermediate transactions
the commodity analysis of final demand, and the
analysis of primary inputs bought by industries.

The analysis of intermediate transactions

The analysis of purchases by industries is based largely
upon information published In the 1968 Census of Pro-
duction reports, in particular Table 10, The adjustments
that must be made to the Table 10 data are as follows.
The Census report tables provide data of materials and
fuels purchased by establishments that employ more
than 25 people; hence it Is necessary to gross-up these
purchases to allow for small firms. It is also necessary to
allocate amounts recorded under wide-ranging or resi-
dual headings to the 90 commodities distinguished In
the input-output tables by drawing upon additional and
unpublished analyses of the main Census results. The
relative importance of residual headings varies sub-
stantially from industry to industry. The residual is a
very large percentage of total materials and fuels pur-
chased for the construction industry (67 per cent.), but
IS quite small in certain of the engineering industries;
(see Table T). Certain other payments by industries, for
road and rail transport, for repairs and maintenance, etc.
are covered by Tables 1. 11 and 12 of each Census
report.

The material In Tables 1,10,11 and 12 does not cover
the purchase of a wide range of miscellaneous services.
Purchases of services by industries are estimated partly
from an inquiry linked to the Census of Production—
the Business Expenses and Receipts inquiry—and
partly from the overall balancing and disposal of the
available service industry output; (see the section below
on primary inputs).

Purchases by the non-census industries are culled from
a variety of sources; government departments (for
agriculture, forestry and fishing), nationalised industry
reports (certain transport industries, communication),
the Census of Distribution, etc.

Once the total amounts of purchases recorded Iin the
Census of Production have been analysed and allocated
to the commodity headings and estimates made for the
non-census industries, the details of total intermediate
demand are revealed. The next step is to divide this data
Into purchases of domestically produced commodities
and purchases of imports. The methods used are de-
scribed in the section below dealing with the construc-
tion of Table C.

When the table for purchases of goods and services has
been divided into a set of domestic purchases and a set
of purchases of imported goods and services then the
tables must be balanced to remove distribution, trans-
port and service margins from the individual entries.
This leads to a set of intermediate transactions at ex-
works or 'dockside’ prices, which balances with figures
for total commodity supply, valued on this basis and
given in Table A and Table C. The purchases of the
commodity Distribution by each industry, arise entirely
from this attempt to balance the flow of goods and
services, and to eliminate the effect of different valua-
tions on demand and supply. This balancing process
also leads to adjustments to the purchases of miscel-
laneous services and road and rail transport by each
iIndustry.

It would be wrong to give the impression that balancing
commodity demand and supply is, In practice, as
straightforward as this brief description might imply.
Frequently adjustments to the figures have had to be
made to ensure overall consistency. Indeed, it is one of
the values of constructing input-output tables that by
bringing together data from a variety of sources and
trying to fit it into an all-embracing framework, de-
ficiencies and errors are highlighted.

The analysis of final demand

The commodity analyses of final demand are derived
from a number of sources. That for consumers' expendi-
ture Is constructed partly from the detailed analysis
which underlies the consumers' expenditure estimates
In the National Income and Expenditure Blue Book,



partly from Family Expenditure Survey data, and partly
from Census output detail. Knowledge of retail margins
and taxes falling on consumers' expenditure comes from
the Census of Distribution, Customs and EXxcise pub-
lications, and elsewhere. The co-ordination of this in-
formation leads to a detailled commodity analysis of
consumers' expenditure at sellers' or ex-works prices.
Table O reconciles this commodity analysis with the
figures of consumers' expenditure given in the Blue
Book which are based upon a functional classification
of such expenditure.

The commodity analysis of public authorities' expendi-
ture is based partly upon a detailed analysis undertaken
for central government and described in the August 1971
Issue of Economic Trends [7], and partly on some ad
hoc Iinformation about local authority expenditure;
(see Table P).

The commodity analysis of gross domestic fixed
capital formation is based upon a detailed analysis of
the outputs of capital goods by the capital goods pro-
ducing industries. In addition some information is
available on the commodity composition of investments
undertaken by certain nationalised industries. These two
sources also make it possible to construct atable linking
iInvestment analysed by commodity to investment ana-
lysed by industry; (see Table Q).

A commodity analysis of stockbuilding is also necessary
because of the need to convert the commodity inputs
part of the absorption matrix from a purchase to a usage
basis. Consequently the materials and fuels held in
stock by each industry in 1968 are disaggregated into
Individual commodities and allocated to the stocks
column of final demand. The allocation to appropriate
commodity headings of goods on hand for sale and
work in progress held by each industry is also straight-
forward. These are considered to be the principal pro-
ducts of the industry where they are manufactured and
so are allocated to the appropriate commodity row in
the stocks column.

The detailled commodity analysis of exports is made by
allocating each item In the Annua! Statement of the
Trade of the United Kingdom for the year 1968 to the
appropriate commodity of the 90 industry/commodity
system using a correlation table between trade account
headings and Minimum List Headings equivalent to that
used in constructing the imports matrix—Table C.

Industry purchases of primary inputs

The final rows of the absorption matrix cover the
purchase of primary inputs by industries. The firmly
based components are the income from employment
figures which appear in aggregated form elsewhere, for
example. Table 17 in the 1972 Blue Book; the row for
taxes on expenditure less subsidies; and the purchase
of imports of goods and services by each industry;
(see below). One of the more difficult tasks involved in
constructing Input-output tables is to obtain detailed
figures for gross trading profits and other surpluses
earned by the industries covered by the Census of
Production. The starting point is Census net output,
which broadly Is defined for each industry as gross out-
put less the total of bought-in materials and fuels,
adjusted for stock changes and for transport on out-
ward deliveries where this is applicable. The Census net
output figures are therefore the total fund out of which
are paid the following; wages and salaries; other costs,
such as the hiring of plant and machinery, and payments
for maintenance, the cost of operating road vehicles,
rents, rates and taxes.advertising.othersellingexpenses;
and finally profits including depreciation provisions. It is
In excess of the amount required to balance the input-
output tables with national income profits and income
from employment to the extent that it includes the other
costs described above. The identification of payments
for certain services by Census of Production industries
derived from Tables 1,11 and 12 of the Census reports
and from the Business Expenses and Receipts Inquiry,
IS by no means exhaustive and for this reason inde-
pendent estimates of gross profits on a national income
basis are obtained from the Blue Book for aggregates
such as manufacturing industry. These totals make it
possible to divide the residual. Census net output less
Income from employment less identified services, for
each of the industries distinguished by the tables, into
unidentified service payments and profits. This sub-
division is done within manufacturing industry prim-
arily on a pro rata basis, after allowance has been made
for the earnings of public corporations and sole traders.
However, it should be noted that unidentified services
only account for 20 per cent of the residual defined
above for the total of manufacturing industry and so

these simple methods are unlikely to distort substan-
tially the pattern of profit earnings by industry on an
establishment basis.

Sates by final buyers

An input-output table must account for all transactions
and to ensure that this is done is the purpose of the sales
by final buyers row. There are many entries In this row,
which will be discussed in the methodological appendix
(Appendix A), but the majority of them relate to the sale
and disposal of goods and services from final demand
accounts, for example, cars sold by businesses to con-
sumers, plant and machinery bought by scrap merchants
or exported, payment to public authorities for various
services provided. There is no column in the matrix
corresponding to the sales by final buyers row, since
the goods traded domestically are considered to be
bought by the industries specified in the remainder of
the table, and it is assumed that there i1s no specific
Industry that processes these discarded 'final goods'
prior to their purchase or export.

(it1) The imports matrix—Table C

In Table C, asfor Table B. each column shows the com-
modity composition of imports as purchased by each
one of the 90 industries and final demand.

The entries in the table are imports less re-exports and
less returned goods and goods for process and repair.*
The individual entries are valued on a c.i.f. basis, and
the f.0.b. adjustments necessary to bring the total for
Imports into line with national accounts conventions
are carried out in one step at the bottom of the table.
These adjustments are payments for insurance and
freight; and various coverage and valuation adjustments,
for example, customs uplift, imports of second-hand
capital goods, etc.

The row totals of Table C, giving totals of imports
analysed by commodity, were derived from the Annual
Statement of the Trade of the United Kingdom for the
year 1968 by using a special correlation table relating
the trade account headings to the Standard industrial
Classification, 1968. The imports table was then con-
structed in three stages. First the 1968 Census of Pro-
duction reports were examined and those inputs speci-
fled as imports, or which clearly were imports, were
allocated directly to particular intermediate purchases
cells in the Imports matrix. Secondly the overseas trade
accounts were analysed in considerable detail and as a
consequence certain imports allocated to Industries or
final demand categories. Such allocations are possible
as many imports purchased by final and intermediate
demand are readily identifiable from their description,
for example, raw materials, consumers' goods and
complete machinery with specific end uses. Following
the completion of these two stages a number of residual
items remained and the allocation of these to purchasing
Industries and final demand was effected on a pro rata
basis at a level of detail which made it possible to allow
for the lack of homogeneity in some of the 90 commodi-
ties as they relate to imports. The adjustments at the
bottom of Table C, covering payments for freight, insur-
ance and certain coverage and valuation adjustments
given in United Kingdom Balance of Payments 1972
convert the industry and final demand purchases from a
c.i..f. to an f.0.b. basis.

The purchase of service imports are made up by allowing
for foreign freight and insurance payments, foreign port
disbursements of United Kingdom shipping, govern-
ment expenditure abroad, expenditure on foreign ser-
vices by the communications industry, and by allocating
residual payments for services to industries using the
relevant simple indicators of economic activity.

Relation of the input-output tables to the
national accounts

Official United Kingdom input-output studies have
always taken certain control totals from the national

accounts and in particular figures for final expenditures
and incomes in 1968 in this volume are equal to those

In the National Income and Expenditure Blue Book for
1972. Thus it will be seen that the totals for consum-

ers' expenditure, public authorities' expenditure, gross
domestic fixed capital formation, stocks and exports are
related to gross domestic product derived from the ex-
penditure approach. On the inputs side, income from
employment and gross profits and other trading income
are related to gross domestic product derived from the
Income approach. Input-output tables link the expendi-
ture and income components of gross domestic product

« An allowance has boon made for tho margin earned on importing
for direct re-export.



via the network of inter-industry transactions that the
Census of Production and other data record. It is
thus possible to read off from Table B in the input-
output study the gross domestic product for 1968, as
follows:

Final demand, etc.

_ £ million
Consumers' expenditure 27 245
Public authorities' current expenditure
on goods and services 7 718
Fixed investment 8 017
Additions to stocks 214
Exports of goods and services 8 799
/ess Primary input adjustments to
final demand.:
Imports of goods and services -9 171
Net taxes on expenditure -6 012
equals Gross domestic product 36 810
Primary Inputs
Income from employment 25 340
Gross profits and other trading
iIncome’/ 11 470
Gross domestic product 36 810

N Mncludes residual error

Accuracy

To ensure that a large number of small transactions are
not lost, figures are given in the majority of tables to the
nearest £100 000, that is, 0-1 of a £ million. However,
because of the inaccuracy of some of the data and of
the balancing procedures used in constructing the tables
it is unlikely that many of the estimates will be accurate
to the last digit shown. Figures derived from the Census
of Production reports, are almost certain to be more
accurate than the estimated purchases and sales of
commodities by the non-census industries. In addition
some of the analyses of final demand are more approxi-
mate than might be wished; in general the commodity
analysis of current expenditure is likely to be more
accurate than that for capital expenditure.

Although the analyses of exports and of total supplies of
Imported commodities are reasonably accurate, the
detailed import matrix is approximate in certain areas.
As a consequence of this, and because Table C plus
Table B equals the total commodity supply table, which
IS closely related to the original data in the Census of

Production, it must be stressed that the sum of Table B
and Table C is almost certainly more accurate than the
separate tables, although the detail revealed by this
separation is of great interest for its own sake.

The illustrative numerical example

The last section of this chapter provides details of a set
of input-output tables for 1968 that are aggregates of
those given at the end of this volume. These tables and
their derivations are used frequently in the remainder of
this text, to illustrate in numerical terms the various

points made. The basic tables in this system have
already been introduced as Tables 1. 2 and 3.

The calculations that underlie official Input-output
tables are now quite complex. In order therefore to pro-
vide a clear picture of the analytical framework used
this set of simple aggregated tables has been con-
structed. Only 6 industries in domestic production are
distinguished. Nonetheless by a judicious choice of
aggregation it is possible to reveal all the features of the
methodology used and the calculations performed for
the detailed 90x 90 system of industries and commodi-

ties are echoed as faithfully as possible in these small
6 X 6 tables.

The 6 industries and commodities appearing in the
tables may be defined in terms of the following aggrega-
tion of the 90X 90 tables, using as elements the Orders
of the Standard Industrial Classification, 1968:

Industries/commodities Orders of the Standard

Industrial Classifica-
tion. 1968

Agriculture, etc. and
extraction |
Metal manufacture and metal
using industry/commodity VI to XiIl
Other manufacturing 1l to V; Xl to XIX

Construction XX
Gas, electricity and water  XXI
Services XXII to XXVII

As mentioned earlier in this chapter the three basic
tables of this simple system are Table 1—the make
matrix— which displays the commodities produced by
each industry in the appropriate columns; Table 2—
the absorption matrix— which gives the input structure
of each of the 6 industries and the commodity com-
position of final demand; and Table 3 which shows the
range of imported commodities purchased by industries
and final demand.

Table | Commodity analysis of domestic output {Make matrix)

Agriculture, Metal Other Construc- Gas, Services Total
t etc. and  manufac- manufac- tion  electricity
extraction ture and turing and water
0S metal using
Commodity sales c 2 industry
Agriculture, etc. and extraction 35279 1*4 11*2 0*1 - - 3540 6
Metal manufacture and metal using
commodity - 15 670 4 42-9 20*3 15 733 6
Other manufacturing 4 1 66*9 17 760 9 26*1 8-8 17 886 8
Construction 21 5 60-6 15-1 5 847-1 122 0 25 1 6 091-4
Gas, electricity and water 21 11-6 41-9 2 181*3 2 236*9
Services 15 2 306 3 570*2 118 54*6 25 749*6 26 707-7
Total 3570 8 16 1372 18 442*2 590514 2 366-7 25 774*7 72197 0

Table 2 Commodity analysis of purchases from domestic production (Absorption matrix) £ million
Agriculture, Metal Other Construction Gas, Services Final demand Total
etc. and manufac* menufec' electricity

extraction ture and luring end water Consumption Investment Exports of

|| metal using goods and

Commodity ealee " industry services
Agriculture, etc. and extraction 491-5 49 7 1 194-2 92 0 307*6 16*6 1 158 9 19-7 128*4 3 540%6
Metal manufacture and metal using commodity 162*9 5 727-8 617-9 701 -3 128 0 578 6 1 751*9 2 739*7 33255 157336
Other manufacturing 722*8 10340 4 636 7 910 7 133*4 1 359*2 6 417*3 242*7 2 430*0 17866 8
Construction 77*8 107-8 43-0 946 5 34 7 701 857 9 3 922*6 31*1 6 091*4
Gaa, electricity end water 67 8 290-8 277-8 16-7 67*3 331*7 1142 6 359 7-3 2 236*9
Services 265 9 1 332-2 2 326 3 334 9 204*6 2 006 3 17158 0 775*3 2 314*2 26 707 7
Imports of goods end services 126-6 1 308-2 3 032*1 123-3 38 0 1 124*3 2 266 8 679 2 470*5 9171 O

Salas by final buyers 3*2 188*5 46 4 14 8 6-9 55-4 -79*9 -352-0 117*-7

Net taxes on expenditure -182-7 167*0 332*%4 238 2 85-2 939*5 4 289*5 168 O —25*%7

Value added 18430 5 930*6 5935 4 2 526 0 12820 19 291*0

Total 3570 8 16 137*2 18442-2 5 905 4 2 366 7 25 774 7 34 963 0 8 231*0 8 799*0 124 190 0

6



Table 3 Commodity analysis of imports (Imports matrix) .
miltion
Agriculture, Motal Other Construction Gas. Services Final demand Goods for Returned Total
etc. and manufac* manufac- electricity re-export goods and
extraction ture and turing and water Consumption Investment goods for
metal using process and
Commodity Imported N Q industry repair
Agriculture, etc. and extraction 58-8 2196 1246-1 1-4 12 9 5-0 370-4 12-2 47-1 1-4 1 974-9
Metal manufacture and metal using
commodity 11-7 850-6 50-4 46 2 4-3 80-6 337-5 540-8 361-0 231-0 2 514 1
Othar manufacturing 53-7 1058 1 861-8 75-3 28 9 86-9 1 016-2 20-5 57-4 50-4 3 356-9
Construction
Gas. electricity and water z 1-7
Services — — 8-2 31-6 50 5-0
Total imports of goods c.i.f. 124 2 1176-0 3 158-3 122-9 47-8 180-7 1 755-7 573-5 4705 2878 7 897-4
Adjustments ( Deluding imports of
services) 44 132-2 -126-2 04 -9-8 943-6 511-1 105-7 — -287-8 1 273-6
128-6 1 308-2 3 032-1 123-3 38-0 1 124-3 2 266-8 679-2 470-5 9 171-0

Total imports of goods and services
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Chapter three. Symmetrical
accounts: Tables D and K

The input-output tables so far discussed show flows of
commodities to and from industries and to final demand.
However, to use these tables for studying economic
structure in some depth it iIs necessary that the ab-
sorption matrix— Table 2 or Table B— be rendered
symmetrical so that it shows either the purchases of in-
dustrial output by industries and final demand or the
purchases of commodities by commodity production
processes. Thus there are two types of symmetrical
table that can be derived from the absorption matrix,
an industryx industry table and a commodityx com-
modity table.

Industry X industryor commodity X commodity tables are
what are normally meant by input-output tables in eco-
nomic text books.

Industries are defined In these input-output tables as
groups of establishments that produce a range of goods
and services. Hence each industry embraces various
production processes, each one producing a particular
commodity or group of commodities. To construct
commodity X commodity tables it iIs necessary to divide
an industry's inputs into those relevant to each of
its production processes and to collect these inputs
together into production accounts for commodities.
This involves adjusting the columns of the absorption
matrix.

To construct industryx industry tables it is necessary to
adjust the commodity purchases by each industry so
that industries are shown as purchasing industry output
rather than commodities. This involves adjusting the
rows of the absorption matrix.

To undertake these adjustments it Is necessary to make
assumptions about the structure of production in each
Industry. The section below on technologies of produc-
tion describes these assumptions in detalil.

There are a number of reasons why it is desirable to pro-
duce both industryx industry and commodityx com-

modity flow tables.

For studying many types of regional problem, and in
productivity studies, industry accounts are more appro-
priate than commodity accounts. One reason for this is
that it is practical to assemble data on employment and
fixed investment, etc. for industries, but not for com-
modity production processes. On the other hand it Is
often better to analyse supply and demand In terms of
commodities rather than industries. It is also easier to
make allowance for, and forecast the effects of, techni-
cal change and innovation in a framework based upon
commodity X commodity tables rather than one based
upon industryx industry tables.

Once a symmetrical account is calculated it becomes
possible to examine Iin detail the manner in which the
economy Is inter-related, in particular, how different
levels of final demand, as well as industry and com-
modity outputs, have direct and indirect effects on the

rest of the economy.

Technologies of production

To construct symmetrical accounts assumptions must
be made about the structure of production and this
requires the concept of 'technologies of production'.
This concept can be most readily illustrated by an
Industry that in addition to its principal product also
produces a markedly different commodity. Thus the gas.
electricity and water industry produces some output of
the commodity Construction in addition to the com-
modity Gas, electricity and water. This output appears
In the construction row of the gas, electricity and water
column of Table 1. The treatment to be adopted for this
non-principal production depends on the answer to the

following question:

'‘Are the inputs purchased by an industry the same for all
the commodities it produces or are they specific to the

commodities produced ?

If the former, then variations in the composition of the
output of an industry's non-principal products will have
no effect on the inputs purchased; if the latter, a change
In the output mix changes the input mix.

Taking the case of the gas, electricity and water industry
the question becomes: 'Are the inputs necessary to
produce £122-0 million of construction output given in
Table 1 the same pro rata as those required to produce
the principal product of that industry namely, £2 181 -3
million of gas. electricity and water commodity?' The
answer is, of course, no. The construction activities
undertaken by the industry (the laying of mains and
cables, the building of depots and warehouses, etc.)
require completely different inputs from those needed
for the production of gas, electricity and water. The
Inputs into these construction activities are likely to be
similar to those relevant to the output of the principal
product of the construction industry. Consequently,
ignoring the small amounts of the other manufacturing
and services' commodities produced by this industry,
the inputs into the gas, electricity and water industry
are a weighted sum of those necessary to produce (a)
the industry's principal product and (b) its output of
construction. A natural corollary of this is that the inputs
Into the gas, electricity and water Industry depend upon
Its output mix. The mix of outputs determines the over-
all input bill because the commodity inputs are a
weighted sum of those relevant to the different types of
output, the weights being defined by the proportions in
which the industry concerned produces each particular
type of output.

A situation where each industry purchases a distinct
bill of goods for each of the commodities it produces
leads to a 'commodity technology' system of produc-
tion. Furthermore it is assumed that each commodity
has a unigue Input structure which is the same in what-
ever industry the commodity is produced. Consequently
there are only as many input structures as there are
commodities, each input structure being defined as that
necessary to produce each particular industry's principal
product. To illustrate with an example, to calculate the
Inputs relevant to the production of the commodity Gas.
electricity and water, it is necessary to subtract from
the observed inputs into the gas, electricity and water
Industry those necessary for construction commodity
and other non-principal products, the amounts to be
removed being derived from those industries where con-
struction commodity, etc., are the principal products.

If the answer to the question posed above for the gas,
electricity and water industry is yes rather than no, the
Industry's inputs are independent of the mix of outputs
produced. When this situation occurs industries are said
to follow an 'industry technology' system. In an Industry
technology system the inputs into an industry's non-
principal production are the same pro rata as the inputs
used in the production of its principal product.

Either of these technology assumptions can be used to
calculate both types of symmetrical account. That is. It
IS possible to calculate an industry x industry table and a
commodityx commodity table using the commodity
technology assumption, and also an industryx industry
table and a commodityx commodity table using the

Industry technology assumption.

The commodity technology and the industry tech-
nology assumptions are two extremes and the analysis
of data for the real world must allow some modifica-
tions of both these viewpoints. Once again the example
of the gas, electricity and water industry illustrates how
this can be done. While its output of the commodity
Construction has an input structure similar to that of
the principal product of the construction industry, the
Inputs for its other non-principal outputs are linked to
those of the principal product of the gas industry (being
various chemicals produced as by-products), and so the

Industry technology assumption is appropriate. Conse-
guently a mixture of these two assumptions is required

to analyse the output of the gas, electricity and water
Industry satisfactorily.

These industry and commodity technology schemes are
not the only ways in which the structure of United

Kingdom industry may be analysed. Other types of input
and output structure may well exist, but the concepts of

Industry and commodity technology are widely applic-
able and so their approximate nature in some instances

IS not considered a substantial drawback to the methods
used.

The use of technology assumptions to construct
symmetrical accounts

Each of the two technology assumptions described
above provides a basis for adjusting the rows and



columns of the absorption matrix to produce industryx
industry or commodityx commodity tables. To under-
take these adjustments two tables of weights must be
calculated, one for the commodity technology assump-
tion, one for the industry technology assumption. Each
table can be used to disaggregate industry inputs and to
assemble inputs into commodity production processes,
or to assemble purchases of industry output from com-

modity purchases by industries.

The table of weights for the commodity technology
assumption is called the product mix matrix. Since each
Industry's inputs are assumed to be a weighted average
of the inputs used to produce each commodity made by
the Industry, the matrix is calculated by dividing each
entry in a column in the make matrix— Table A— by the
column total. For the 6 industry/commodity system
Introduced in Chapter two a product mix matrix Is set
out as Table 4 below. Each column of Table 4 provides
the weights necessary for disaggregating industry inputs
Into those relevant to the commodities produced, and
allows for the assembly of these inputs into those applic-
able to commodity production accounts.

Thetable of weights for the industry technology assump-
tion Is called the market share matrix. In this case as
each industry Is assumed to produce each of its outputs
with the same inputs, inputs into commodity produc-
tion are a weighted average of inputs into industry
production. These weights are proportional to the con-
tribution of an industry to a commodity's output and so
the market share matrix is calculated by dividing each
entry in a row in the make matrix by the row total. For
the 6 Industry/commodity system a market share

matrix 1S set out as Table 5.

The weights in Table 5 make it possible to assemble
commodity inputs from given inputs into industries, or
to assemble purchases of industry output from given
commodity purchases.

To sum up: with the product mix matrix it is possible to
construct industryx industry or commodityx commodity
tables from the absorption matrix, on the basis of the
commodity technology assumption. With the market

share matrix it Is possible to construct industryx
Industry or commodityx commodity tables from this
absorption matrix on the basis of the industry technology

assumption.

As already noted earlier in this chapter, to construct
satisfactory symmetrical accounts it is best to use a
mixture of these assumptions, that is, to treat some non-
principal production on an industry technology basis,
some on a commodity technology basis. This mixed or
hybrid approach has been used to calculate the 90
Industry/commodity symmetrical accounts set out In
Table D (industryx industry) and Table K (commodityx
commodity). Two symmetrical accounts using a simple
hybrid technology system have also been calculated for
the illustrative 6 industry/commodity system. The speci-
fication of this simple hybrid system is set out in Table 6.
Those elements of production that have been treated
on a commodity technology basis are marked with an
asterisk; the remainder have been treated on an industry

technology basis.

It can be seen that all construction commodity produced
as a non-principal product has been treated on a com-
modity technology basis. This is because the arguments
advanced earlier in this chapter concerning the treat-
ment of construction output by the gas, electricity and
water industry can also be applied to the other indus-
tries where construction goods are made as a non-
principal product. It should be stressed however that the
hybrid system set out in Table 6 ts presented primarily
to illustrate the methods used and not to provide the
best evaluation of non-principal production In a 6
iIndustry/commodity set of tables.

Once the hybrid system is specified the practical steps
Involved In calculating symmetrical accounts are as
follows. The make matrix— Table 1— is divided, on the
basis of Table 6, into a part covering non-principal pro-
duction to which the industry technology assumption Is
assigned, and a part covering non-principal production
to which the commodity technology assumption is
assigned. Each part is then expressed in coefficient form
and used to adjust separately the rows or columns of
Table 2 (depending on which type of symmetrical

Table 4 Commodity output per unit of industry gross output (Product mix matrix)

a Agriculture, Metal Other Construc- Gas, Services
° etc. and manufac* manufac* tion  electricity
extraction ture and taring end water

: metal using
Commodities industry
Agriculture, etc. and extraction 0-988 0-001
Metal manufacture and metal using commodity - 0-971 0-002 0-004 -
Other manufacturing 0-001 0-005 0-963 0 004 0-004
Construction 0-006 0 004 0 001 0-990 0051 0001
Gas, electricity and water 0-001 0-001 0-002 0-922 -
Services 0 004 0-019 0-031 0-002 0-023 0-999
Total 1-000 1-000 1-000 1-000 1-000 1-000

Table 5 Commodity output per unit of commodity supply (Market shares matrix)

Agriculture, Metal Other Construc- Gas, Services Total
etc. and manufac- manufac- tion  electricity
extraction ture and turing and water
metal using
Commodities C industry
Agriculture, etc. and extraction 0-997 0-003 1 000
Metal manufacture and metal using commodity 0 996 0-003 0001 1-000
Other manufacturing 0005 0-993 0001 0-001 1-000
Construction 0 004 0010 0-002 0 960 0-020 0-004 1 000
Gas, electricity and water 0-001 0005 0-019 0-975 1-000
Services 0 001 0012 0-021 0-002 0-964 1-000

Table 6 Make matrix indicating output to be treated according to the commodity

technology assumption*'*

£ million
Agriculture, Metal Other Construc- Gas, Services
etc. and manufac- manufac- tion  electricity
extraction ture end turing and water
5 M metal using
| iIndustry
Commodity sales a s
Agriculture, etc. and extraction 3 627-9* 1-4 11-2 0-1
Metal mar*ufacture end matol using commodity — 16 670*4* 42-9 20-3
Other manufacturing 41 86*9 17 760-9* 26-1 8 8
Construction 2V5* 60 6* 15-1* 5847-1* 122-0* 25-1*
Gas,_electnmty and water 2-1 11-6 41-9 2 181-3*
Sen/ices 15-2 306-3 570-2 118 54-6 25 749-6*

This output Is indicated by an asterisk.
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Table? Industry x industry flow matrix based on the hybrid technology assumption

£ million
o, 0 Agriculture* Metal Other  Construction Gas* - .
& eitc. ?nd manufac* manufac- electricity Services Fine) demand Total
extraction ture and turing d water '
Industry sales | | metal using e e consumption - Investment Exports of
y industry goods and
services
Agriculture, etc. and extraction (490-0)
. 50-8 1192-6 92-1 4 - ]
1699 (BT em9 703 asts  aes  lass ook okl 5008
Construction rerl 1077-3 (4 668-2} 914-7 139-8 1 401-5 6 773-7 266-9 :23 zgig 10 388-6
Gas* electricity and water 780 04-4 45-3 (946-4) 34 6 703 8650 3 747-3 26-1 18 774-0
_ L 284-4 22428 322-9 197-3 (1 934-3) 16 5425 7726 2 231-2 25 840-4
imports of goods and servicos 128-6 1 308-2 3 032-1
: - - 123*3 38-0 - ]
ﬁlales by final buyerg_ 3.2 188-4 16-6 a8 P 1 1%@::_) 2%69653 3272912 4705 9 171-0
VSLE"EZZSJ‘ expendiure -182-7 167-6 332-4 238-2 86* 939-5 4 289-5 1680 %15777
1 843-0 5 930-6 5 935-4 2 528-0 1282 0 19291 0 e 6012-0
36 810-0
Total

Table 8 Commodity x commodity matrix in

technology assumption form, based upon the hybrid

12

K« :
# & Agriculture* Metal Other  Construe* Gast .
02 etc. a}nd manufac*  manufac* tion  electricity Services
extraction ture and turing and water
. O 3 metal using
Commodity sales O a commodity
Agriculture* etc. and extraction 0138 0-003 0-084 -
Metal manufacture and metal using commodity 0-045 0-355 0-035 8 %g 8823 0 002
Other manufacturing 0-203 0-064 0-250 0.154 0.056 88??
Con*structlo_n_ 0021 0-006 0-003 0-160 0 006 0-003
Gas _electr|C|ty and water 0-019 0-018 0 015 0 003 0-029 0-013
Services 0072 0 083 0-126 0057 0089 0-079
Imports of goods and services 0 037 0082 0164
( _ 0-021 0-019 -

Other primary inputs 0-465 0-389 0 343 0-471 0-581 8(7)%
Total 1 000 1000 1-000 1-000 1 000 1 Ifl

account is required). The results of these separate
adjustments are then summed. This final industryx
Industry table is set out in Table 7 and the final com-

modityx commodity table in Table 8.

The symmetrical tables— Table D and Table K—for the
90 industry/commodity system are calculated in a simi-
lar fashion but using a more complex hybrid technology
system which is specified in detail in the second part of
Appendix A.

A formal statement of all these operations is set out Iin
Appendix C.

For Table 7 and Table D this sequence of calculations
has been modified in one important aspect. The major
drawback to adjusting the absorption matrix by the
weighting patterns described above is that all the output
of non-principal products is assumed to supply both
iIntermediate and final demand,; this is one aspect of the
homogeneity assumption mentioned in Chapter one. In
reality this is not the case. To take an example: the out-
put of the commodity Construction, by the gas. elec-
tricity and water industry is not sold to both intermediate
consumption and final demand since it is fixed invest-
ment. In the calculations as described this distinction
has not been allowed for and so some of both inter-
mediate and final demand for construction output will
have fallen on to the gas, electricity and water industry.
A more realistic calculation can be performed if the pro-
cess of 'blocking' Is used. This removes the construction
output of the gas, electricity and water industry from the
formal process of adjusting the absorption matrix and
allocates it directly to final demand. In addition the con-
struction activities of primary industries and the service
Industries have been treated in a similar fashion. This

procedure only concerns industryx industry tables and
therefore Table 7 and Table D. Table 8 and Table K are
not affected.

It can be seen that the industryx industry tables— Table
/7 and Table D—are in flow form and that the individual
row and column totals are equal apart from discrepan-
cies due to rounding. These row and column totals are
however net of duplication, that Is, net of intra-
Industry transactions. This IS necessary because in the
United Kingdom's censuses of production the amount
of intra-industry transactions depends, to a substantial
extent, on the structure and coverage of reporting units
within an industry. Changes In this structure between
one period and another can be substantial and can lead
to distortions in the figures. However these Intra-
Industry transactions are presented in brackets.

Both Table 7 and Table D are complete In that they
Include figures for intermediate demand, final demand
and primary inputs (otherwise the row and column
totals would not be equal). Table 8 and Table K however
are in coefficient form and so do not include figures for
final demand which are not affected by the steps in-
volved In constructing commodityx commodity tables.
Also both Table 8 and Table K include intra-commodity
transactions. Unfortunately it is not possible to include
these transactions in the column and not In the total, as
In Table 7 and Table 0, vvithout misleading the user of
the tables. Their presentation in coefficient form and
Including the intra-commodity transactions follows the
practice established in the 1963 input-output tables for
the United Kingdom [4]. However the intra-commodity
transactions have been excluded from the calculations
set down as Table 9 and Table L, etc. and described in

Chapter four.



Chapter four. The study of
economic structure: Tables Eto

J:Lto Nand Oto T

The purpose of this chapter is to show how industryx
iIndustry and commodity x commodity tables can be used
to study economic structure. One feature of this dis-
cussion will be to show that the output of each industry
or commodity both depends upon, and helps to deter-
mine, the level of output of the supplying industries or
commodities. As a first step in this procedure the 'in-
verse' of the industryx industry and commodityx com-
modity tables must be calculated. Taking as an example
the symmetrical industryx industry table— Table 7—
coefficients are calculated by dividing each of the first
six row entries in the first six columns of the table by
each column sum to give Table 9, a 7x6 coefficient
table. These coefficients express the input requirements
for each unit of an industry's output in terms of the
direct input from domestic supplying industries. Imports
are, of course, treated as primary inputs. Each unit of
output, however, requires further indirect output from
other domestic supplying industries and these, in their
turn, require further inputs supplied by other industries,
Including the industry first considered. As can be seen
from Table 9, the metal manufacture and metal using
Industry requires inputs from all domestic industries.
This however only considers the first round of the pro-
duction process. The total amount of inputs required to
produce the output of the metal manufacture and metal
using industry is determined by both direct and indirect
Input relationships. For example, in Table 9, each unit
of output of the metal manufacture and metal using
Industry requires 0-104 units of output from other manu-

facturing Industry— which itself requires 0 049 units of
output from the metal manufacture and metal using in-
dustry and 0-020 units of output from the gas, electricity
and water industry, etc. The level of activity in any one
Industry thus has consequences which ripple through
the entire economy (or the present quantitative reflec-
tion of it, the input-outputtables). The calculation of the
'Inverse' of the direct coefficient table measures these
consequences.

The inverse of Table 9 is set out as Table 10. The inverse
of the commodityx commodity table— Table 8— has
also been calculated and is set out in Table 11. For the
90 industry/commodity system the inverses of Table D
(the Industryx Industry table) and Table K (the com-
modityx commodity table) are set out as Table E and
Table L respectively. (For ease of presentation all these
entries have been scaled up by a factor of 1000). The
formal details of the inversion calculation are discussed
In Appendix C.

For the 6 Industry/commodity system. Table 10 and
Table 11 show the direct and indirect domestic output
requirements of each industry or commodity group to
produce each unit of output in 1968. In calculating and
Interpreting the inversesthe assumptions of linearity and
homogeneity discussed in Chapter one are important.
The former means that the specification of direct and
Indirect effects will only apply to levels of output and
iInput, or changes in levels of output and input, close to
the values actually observed for 1968. This is because
iIndustries or commodity production processes are un-
likely to exhibit linearity (or constant returns to scale)
over a wide range of levels of output, including levels
much greater or less than those observed for 1968. The
second assumption means that the direct and indirect
Input requirements specified by the inverse tables will
refer to an average unit (in terms of product mix) of each
iIndustry or commodity output.

To some extent these restrictive assumptions Impair the
usefulness of the Iinput-output system as an analytical
device but for the 90 x 90 disaggregation the problem of
homogeneous valuation Is not an acute one so the
Inverses— Table E and Table L— are still of great value.

Table 9 Direct domestic input requirements per unit of industry gross output

Agriculture, Metal Other Construe* Gas, Services
etc. and manufac* mcnufac* tion  electricity
extraction ture and turing and water
metal using
Industries industry
Agriculture, etc. and extraction 0005 0087 0-019 0168 0001
Metal manufacture and metal using industry 0 055 0-049 0-143 0 057 0025
Other manufacturing 0 236 0104 0-184 0061 0059
Construction 0-025 0009 0-003 0 015 0003
Gas, electricity and water 0-022 0028 0020 0-003 0014
Services 0-080 0-124 0-163 0-065 0086
All primary inputs 0 582 0-730 0-678 0-586 0-613 0-898
Total 1-000 1-000 1-000 1000 1-000 1000

Table 10 Total requirements per unit of final Industrial output Iin terms of gross

output
Agriculture, Metal Other  Construc- Gas, Services
etc. qnd manufac- manufac- tion electricity
extraction ture and turing and water
| metal using
Industries industry
Agriculture, etc. and extraction 1-030 0-022 0-096 0 041 0-181 0010
Metal manufacture and metal using industry 0-079 1-015 0-063 0-161 0080 0 031
Other manufacturlng 0 267 0-123 1-043 0 220 0-124 0067
Construction 0-029 0-011 0007 1004 0021 0 004
Gas, electricity and water 0-032 0-033 0-028 0016 1-011 0 016
Services 0-140 0-151 0-188 0-126 0-133 1-017

Table 11 Total reqguirements per unit of domestic commodity output In terms of

gross output

Agriculture, Metal Other  Construc- Gas, Services
etc. and manufac- manufac- tion  electricity
extraction ture and turing and water
Commodities rgc?;[r?lmté)scll?t?/
Agriculture, etc. and extraction 1-019 0012 07
Metal manufacture and metal using commodity 0-061 1008 80042 8?223 861675 gggf
8thnertrmatnurl]‘acturlng 0-222 0075 1-027 0-175 0-105 0-063
Ggssellcje((::tlsicit and water 0023 0007 0 005 1002 0011 0-003
oS y 0025 0 021 0020 0 009 1-008 0-015
0 110 0 096 0 140 0-092 0 122 1013

13
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Table 10 and Table 11 illustrate the interdependence of
iIndustrial production. From Table 11 it is possible to see,
for example, what inputs are necessary to produce one
unit of output of the metal manufacture and metal using
commodity. Column 2 shows that the output of the
agriculture, etc. and extraction commodity required Is
0 012 units, of metal manufacture and metal using com-
modity 1 008 units and of other manufacturing com-
modity 0 075 units, etc. That the output of metal
manufacture and metal using commodity is greater than
unity, arises because other commodity production pro-
cesses buy metal manufacture and metal using com-
modity as an input, in order to supply the latter with its
total input requirements.

The columns of Table E and Table L can be used in a
similar manner to express total direct and indirect
effects.

Once an inverse is calculated it is possible to devise a
number of related tables. This has been done for the
Inverses based upon the symmetrical industry x industry
tables— Table 10 and Table E— but not for those based
upon commodity X commodity Inverses since these re-
lated tables are of greater interest if applied to industry
accounts than when applied to commodity accounts.
For the 90 industry system the derived tables run from
Table Fto Table J.

A fruitful way of presenting the interdependence of the
economy Is to express Table 10 in terms of net output
(equals value added); this enables each industry's input
requirements for final output to be seen in terms of the
net output generated in the supplying industries. Each
entry in Table 10 or Table E, shows the direct and in-
direct input requirements of the industry to which the
column refers. Each entry is therefore total input, that is,
the sum of the net output generated in the supplying
Industry, the domestic materials and imports purchased,
and the taxes paid by it. It is possible to multiply each of

the rows by the proportion of net output to gross
output for the industry to which the row refers, since on

the homogeneity assumption this will be constant for
each row. In addition it is possible to multiply the rows
by the proportions of imports, taxes and sales bv final
buyers in gross output, all of which, on the basis of the
homogeneity assumption, will be constant for any one
row. If the latter three are accumulated into three
separate rows then Table 12 and Table F result

Infh show the proportions of primary input
both direct and mdirect, required for a given level of

final output and Iin what industry the net output is
generated. However, m the final analysis the gross out-

At H” Industry is composed of the primary inputs
generated in, or purchased by, itself and its supplying
iIndustries. Consequently once the above calculation!
have been completed the columns of Table 12 sum to
unity (or in Table F, to 1000).

nHctr. r 2N frarufacture and metal usin
ndustry. for example. Table 12 shows that for eac

unit of final output a substantial amount of value added
IS generated in the industry Itself (about 58 per cent)
as well as in certain supplying industries, for example.
Other rnanufacturing (5 per cent.) and Services (12 per
cent). In addition the table shows that 16 per cent of

output IS a payment for Imports after allowing for
direct and indirect effects. A

It IS possible to summarise Table 12 and Table F and to
show just the ultimate primary input content of indus-
trial output rather than the industries in which value
added ISgenerated. This is done by totalling the columns
of Table 12 and Table Fto produce primary irtput aggre-
gates. The results are set out in Table 13 and Table G.
Each column of Table 13 refers to one of the 6 industries
and each entry in the column to one of the categories of

primary input distinguished by the 6 industry/com-
modity system.

Table 12 Total requirements per unit of final industrial output in terms of net output

Agriculture, Metal Other  Construc- Gas, Services
etc. gnd manufac- manufac- tion  electricity
extraction ture and turing and water
_ | metal using
industries industry
Agriculture, etc. and extraction 0 616 0013 7
Metal manufactur_e and metal using industry 0045 0-579 8-826 800%92 8%22 SOOfg
cC)ther manufacturmg 0 115 0-053 0 450 0-095 0054 0 029
onstruction 0014 0-006 0-004 0-512 0 011 0-002
Gas,_electrlmty and water 0018 0-018 0 015 0 008 0563 0 009
Services 0-113 0-122 0-153 0101 0 107 0823
Imports of goods end services 0 120 0-164 0 251
| - 0 101 0-069
Sales by final buyerS_ 0004 0 019 0-005 0007 0-005 8882
Net taxes on expenditure -0 045 0-026 0029 0059 0 037 0 042
Total 1 000 1-000 1000 1-000 1 000

Table 13 Industrial output Iin terms of primary input. In coefficient form

Agriculture, Metal Other Construc- Gas, Services
etc. and manufac- manufac- tion  electricity
extraction ture and turing and water
metal using
industry
Imports of goods and services 0 120 0164 0-251 0-101 0069 0066
Sales by final buyers 0004 0 019 0 005 0 007 0 005 0-003
Net taxes on expenditure -0 045 0 026 0-029 0059 0037 0 042
Value added 0 921 0-791 0-715 0-833 0-869 0887
TolaJ 1-000 1000 1-000 1000 1000

Table 14 Industrial composition of final expenditure In terms of net output, In co-

efficient form

Industries

Agriculture, etc. and extraction

Motal manufacture and metal using industry
Other manufacturing

Construction

Gas, electricity and water

Services

Imports of goods and services
Sales by final buyers
Not taxes on expenditure

Total

Consumption Investment Exports of

goods and

services

0039 0-023 0*032
0*064 0-239 0-237
0-112 0-060 0*156
0-014 0-236 0-006
0-028 0*022 0-016
0-436 0-172 0-300
0-164 0-200 0*206
0-002 -0-033 0-023
0*161 0-061 0-026
1-000 1-000 1-000



As might be expected, industries differ substantially in
their ultimate net output Iimports, and taxes com-
ponents. To take two examples from Table 13, it can be
seen that the industry Other manufacturing has a high
Import component (25 per cent), largely because it
embraces food manufacturing and mineral oil refining,
which are both heavily dependent on imports, whereas
the services industries. Transport, Distribution. Miscel-
laneous services, etc. have a low import content (7 per
cent). Table G provides this detail for each of the 90
Industries and for five categories of primary input.

There is another way in which Table 12 and Table F can
be used. As each entry in a row shows the net output
generated in that industry by each unit of output pro-
duced by the industry relating to the column, then the
row entries can be weighted together to show the net
output generated by industry output purchased by cate-
gories of final demand. This is done Iin Table 14 and
Table H. Each entry shows the value added generated
In the industry for the row by a unit amount of con-
sumers' expenditure, or gross domestic fixed capital
formation, etc. Figures in the lower part of each column
account for purchases by final demand of imports
(allowing for direct and indirect effects), and payment of
taxes (also allowing for direct and indirect ejects), etc.

Once Table 14 and Table H have been calculated it is
possible to take the analysis one step further and show
the ultimate primary input content of final demand which
IS set out in Table 15. This table shows the extent to
which each category of final demand is linked with
particular levels of primary input. A more detailed
version of Table 15, in flow form, is setdown as Table 16.

One feature of Table 13 and Table 14 and Table G and
Table H not already discussed is exploited in Table 1and
Table J. Table G shows the total, that is, direct plus
Indirect, primary input content of industrial output;
Table H shows the total direct and indirect net output
content of final demand analysed by industry. For both
these tables it is possible to display the direct and in-
direct effects separately. This division is provided in
Table | and Table J.

For Table | and Table J the direct effects are drawn
directly from Table D and the entries for indirect effects

are calculated by subtracting these direct effects from
the totals given in Table G and Table H.

This completes the discussion of the derived tables
based upon the inverses of the industryx industry tables
— Table 10 and Table E Two further tables, based upon
symmetrical accounts are presented in the volume, but
both are linked to the commodityx commodity tables—
Table Kand Table L. Referring to the 6 x6 commodity X
commodity tables it will be recalled that Table 8 and
Table 11 were concerned with flows between domestic
commodity production accounts. Detailed figures for
Imports were therefore excluded.

It Is possible, however, to take Table 3 and adjust It,
using appropriate technology of production assump-
tions and so calculate a table of imported commodities
entering commodity production accounts. Using the
hybrid technology assumptions underlying Table 8,
such atable is set out as Table 17, and on the 90 com-
modity basis, using the assumptions underlying Table
K. as Table M.

Analagous to Table 11 it is possible to calculate direct
and indirect effects for imported goods as well as for
domestic goods. Thus although Table 17 and Table M
show the direct import requirements of United Kingdom
domestic production, the output of any one commodity
requires, besides direct imports, those imports used by
the lines of production supplying it with domestically
produced commodities, and so on. These indirect
requirements are measured by the imports inverse set
out as Table 18 and for the larger tables as Table N.
Table 18 shows the direct and indirect import require-
ments for a unit of the commodity output to which each
column refers. It is thus shown how the domestic pro-
duction of a particular commodity affects the debit side
of the balance of trade, via Its direct and indirect Import
requirements. A formal statement of the calculations
underlying Table 17 and Table 18 and Table M and
Table N is set out in Appendix C.

The main body of the tables is completed by six which
are not concerned with symmetrical accounts or their
derivatives. The first four are commodity analyses of the
categories of final demand, more detailed than those
provided in Table B. Each one Is presented in such away

Table 15 The ultimate primary input content of final demand, Iin coefficient form

Consumption Investment Exports of
goods and
services
Imports of goods and services 0-164 0-200 0-206
Sales by final buyers 0-002 -0033 0-023
Net Taxes on expenditure 0-151 0-061 0-026
Value added 0-683 0-772 0745
Total 1-000 1-000 1-000
Table 16 The ultimate primary input content of final demand. In flow form
Consumers' Public Gross Stock- Total
expenditure authorities’ domestic building final
expenditure fixed services output
capital
formation

Imports of goods and services 4 319-0 895-4 1447-7 146-0 2 362-9 9 171-0

Sales by final buyers 642-3 -588-2 -271-9 0-2 217-6
Net taxes on expenditure 4 732-0 486-5 551-5 4-1 237-9 6 012*0
Income fro_m employment o 10 517-9 6 118'3 4 500-6 24-4 4 178-8 25 3400
Gross profits and other trading income 7 033-8 806-0 1 789-1 39-3 1 80V8 11 470-0
Total 27 245-0 7 718-0 8 017-0 214-0 8 799-0 51 993-0

Table 17 Direct Imported commodity requirements per unit of domestic output

> Agriculture, Metal Other Construc- Gas, Services
O 9 etc, and manufac- manufac- tion  electricity
extraction ture and turing and water
. metal using
Commodity sales non commedity
Agriculture, etc. and extraction 0-017 0-014 067
Metal manufacture and metal using commodity 0-003 0-053 8823 0-008 888; 800(?2
Other mar_lufacturlng 0-015 0-007 0-100 0013 0-013 0-006
Construction
Gas, electricity and water
Services 0001
Total c.l.f.
0-035 0-074 -
F.o.b. adjustment plus Imports of services 0-002 0-008 _oo_olgg 0021 _0000022 30013%
Total f.0.b.
otal f.0.b 0-037 0-082 0 164 0021 0019 0 047
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that its link with the figures in Table B can be clearly
seen.

The first Table O0—is an analysis of consumers'
expenditure both by commodity and by category of
experidjture, that is, expenditure on food, durable goods,
chemists goods, etc. It provides a link between the con-
sumers' expenditure figures published in the Blue Book,
which are presented in terms of categories of expendi-
ture, and the commodity analysis provided in Table B
The source of information for this table is mainly the
data underlying the Blue Book estimates.

Table P provides a commodity analysis of four cate-
gories of public authority consumption, namely, ex-
penditure on defence, the health services, other central
governrnent expenditure and expenditure by local
authorities. The sources of information used are de-
scribed in Appendix A. The data for local authorities

are not as accurate as that for central government ex-
penditure.

_ _ investment. Table R
ISa commodity analysis of each type of asset, plant and

machinery, buildings and works, and vehicles, ships and
aircraft. Table Q is a detailed analysis of the purchase of
plant and machinery by industry. The sources of in-
formation used to construct it are described in Economic
Trends [7] and are summarised in Appendix A.

The commodity analyses of consumers' expenditure and
of the purchase of plant and machinery by industry are
not considered to be as firmly based as the data used in
the preparation of the main tables. Therefore the figures
In Table O and Table Q are given as whole numbers,
although for balancing purposes the figures are shown
to one decimal place elsewhere In the tables.

The two final tables— Table S and Table T—set out an
analysis of the make matrix— Table A— and of the pro-
portion of residual purchases recorded in the Census

reports. Both of these tables are referred to in Chapters
one and two.

Table 18 Total requirements of imported commodities per unit of domestic output

Agriculture, Metal Other Construe Gas :
- , Senl/ices
etc. e}nd manufac* manufac- tion electricity
extraction ture and turing and water
. metal using
Commodities commodity
Agriculture, etc. end extraction 0033 0020
Metal manufacture and metal using commodity 0008 0054 8?07016 S%Ji‘g 883? 0007
Other manufacturing 0040 0016 0-106 0032 0.0 0-006
Construction 0-013
Gas, electricity and water 0-001

Services



Appendix A

. Sources and methods

The discussion below describes In detail how the basic
iInput-output tables wore constructed. To facilitate
understanding of the methods used, the stages are, as
far as possible, described in the order in which they

occurred.

The major published sources of Information were as
follows:

(i) Thereports of the 1968 Census of Production,
and the results of the inquiry into Business
Expenses and Receipts, 1968 published In
Report No. 156 of the 1968 Census of Pro-
duction, (B.E.R. inquiry).

Reports of the nationalised industries, for ex-
ample, the British Railways Board's Annual
Reportand Accounts, the Post Office Report
and Accounts, etc.
The report of the 1966 Census of Retail Dis-
tribution, and the results of the inquiry into
the Wholesale Trades in 1965 published in
the Board of Trade Journal\or 26 July 1968.
(iv) The Annual Statement of the Trade of the
United Kingdom for the year 1968 (the over-
seas trade accounts).

(v)y National Income and Expenditure 1972 (the
Blue Book).

United Kingdom Balance of Payments 1972
(the Pink Book).
The Department of Trade and Industry: Digest
of United Kingdom Energy Statistics.

(vii) Department of the Environment (formerly
Ministry of Transport): Road Passenger
Survey for 1968.

In addition, detailed data underlying these published
estimates was drawn upon, as well as some minor
publications which, where necessary are mentioned in
the text.

The first part of this section describes how this material
was used to construct input and output accounts for the
90 iIndustries and commodities of the Iinput-output
tables. Definitions of these industries and commodities
In terms of the headings of the Standard Industrial
Classification, 1968 are given in Appendix D.

The 90 industries may be divided into four groups:

(A) Industries where the input and output figures
were based upon the detail given in the Census
of Production reports; industries 3 to 84 iIn-
clusive.

(B) Industries or parts of industries where the input
and output figures were based largely on the
reports of the nationalised Industries; industry
85, parts of industries 86 and 87; industry 88.

(C) Industries or parts of industries based on more
fragmentary information including the use of
material for years other than 1968 updated to
1968; parts of industries 86 and 87; industries
89 and 90.

(D) Industries based upon data provided by
Government departments; industries 1 and 2.

The discussion is taken in the above order, category (A)
being divided where necessary into the four sub-groups:

(a) Mining and quarrying industries.

(b) Manufacturing industries.

(c) Construction.

(d) Gas, electricity and water industries.

Category (A)

The general framework adopted was as follows.

For all the Census industries gross output was defined
as the sum of the six items:

Sales of goods and work done valued at ex-works or
ex-guarry prices

p/usThe margin on merchanting and canteen
operations

p/us Additions to stocks of goods on hand for sale
and work In progress

plus Royalty receipts
plus Value of transport work undertaken on deliver-
Ing goods produced

less Stock appreciation of stocks of goods on hand
for sale and work in progress.

All except two of these items can be obtained from
Table 1 of each Census report. Royalty receipts were
provided by the B.E.R. inquiry and stock appreciation
was derived from the detailed Blue Book worksheets
used to prepare the capital formation figures.

The principal product of each Census industry is given
by the total in Table 5 of the Census report less the
amount of the principal product made in other indus-
tries. These figures were grossed-up to allow for small
firms. (The grossing-up factors are implied by the
difference between the figures in Tables 1 and 4 of the
reports). Non-principal products of each industry are
given in Table 7.

The information in Tables 1,5 and 7 made it possible to
construct the individual columns of the make matrix
within the range of industries covered by the Census of
Production. Tables 1 and 5 provided the diagonal entry
and the basis for constructing the column total; Table 7
gave the off-diagonal entries.

On the purchases side, figures for the purchase of
materials and fuels by large firms, employing more than
25 people, are given in Table 10 of each Census report.
It was necessary to allocate these purchases to the 90
commodities in the input-output system. This was done
by dealing separately with the following three groups of
headings in Table 10:

(i) Unambiguous headings which could be allo-
cated to commodity headings on the 90 com-
modity system without difficulty. The majority
of headings in most Census reports came Iinto
this category.

(i) Ambiguous headings which had to be allo-
cated, on the basis of given proportions, to
particular headings. An example is the heading
'‘Components, parts and accessories, and semi-
manufactured goods not elsewhere specified’
which occurs In the report for the Census
Industry 'Scientific and industrial instruments
and systems.'

(i) The residi'al heading in Table 10, 'All other
purchases of materials for use in production’,
which was analysed by using information
supplied by individual firms as to the large
purchases included by them in the residual
they recorded on their reporting forms. These
so-called 'written-in headings' made it poss-
Ible to analyse the residual to the appropriate
level of commodity detail. The importance of
this residual for each industry is shown in
Table T.

Once this was completed, the figures were grossed-up
to on all firms basis.

Besides intermediate transactions in materials and fuels
and payments for replacement parts, the Census of
Production also records transactions between indus-
tries for 'Work done on materials given out'’; 'Repairs to
plant and machinery’; 'Services rendered’; and 'Hire of
plant and machinery'. Each of these items was treated
In a similar fashion. The sales are specified in Tables 1
and 5 of the Census reports and purchases in Tables 1
and 12. A table was drawn up for each of the headings;
sales were matched with purchases in an array, and
these arrays were superimposed one by one on the
figures for purchases of materials and fuels by each
Industry to give, for each input-output industry covered
by a Census report, a complete commodity analysis of
the payments and receipts recorded.

In addition payments for certain services are given in
Tables 11 and 12 of the Census reports, for example,
Insurance of vehicles, postal and telephone charges,
etc., and in the B.E.R. inquiry report, advertising costs,
fees for professional services, etc. These were con-
sidered purchases of the commodity communication
and of miscellaneous services by each Industry.

The result of these steps was to provide for industries 3
to 84, a column of purchases of goods and services In
90 commodity detall. It should be stressed that this data
was not sufficient to provide a comprehensive set of

Inputs accounts. The further steps necessary to achieve
this will be discussed later.
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Certain industries do not conform precisely to the
general scheme. Differences are described below.

(a) Mining and quarrying

For the coal mining industry figures in the Census report
for the financial year 1968/69 were combined with
those for 1967/68 given Iin the Digest of United
Kingdom Energy Statistics to provide figures for the
calendar year 1968.

An allowance was made in the output of the industry for
the sale of open cast coal (a principal product of the
construction industry) and an offsetting purchase from
the construction industry introduced on the input side.
In addition the full value of miners' concessionary coal

was allowed for.

(b) Manufacturing

In the Census reports the outputs of certain industries
are given inclusive of tax on output for example,
tobacco, alcoholic drink, certain chemical industries,
and it was necessary to remove this tax before con-
structing input-output accounts for the relevant indus-
tries/commodities. This is because in the United King-
dom input-output system, taxes on industry outputs fall
on the purchasing Industries or the final demand
account to which they are delivered. Only taxes on
Industry inputs appear in each column and these are not
shown separately but are accumulated into one row
‘Taxes on expenditure less subsidies'.

For many manufacturing industries the output of the
principal product covers a number of items which are
difficult to classify, such as steam and waste products,
capital goods constructed by an industry for its own use.
and scrap metal.

The sale of steam and waste products was treated as an
Intra-transaction, that is, the purchase being made by
the same industry where it was produced. This is a
necessary simplification but the amounts involved were
small. Capital goods produced for own use were
treated as principal product and sold to final demand.
Industries that produced scrap metal were considered
to sell this output to the metal manufacturing industries
where large purchases of scrap metal are recorded in the
Census. Few other manufacturing industries are shown
as purchasing scrap metal and where amounts were
recorded they were treated as a purchase from the metal
manufacturing industries.

(c) Construction

The value of output of the construction industry is the
value of new work done and repairs and maintenance
plus the value of sub-contract work, which is a consider-
able proportion of the total.* The analysis of purchases
by the construction industry is more difficult to com-
plete than that for manufacturing industry because no
analysis of the substantial residual heading 'All other
purchases of materials' is available since respondents to
the Census reports were not asked to provide written-
In information of the type already discussed. For the
construction industry residual purchases amounted to
67 per cent, of total purchases of materials and fuel for
use in production in 1968.

In producing a comprehensive input account for the
Industry, three sources of information were used— (i)
the relatively few purchases headings in Table 10 of the
Census report for the construction industry; (ii) com-
modity flow information derived from a study of the out-
puts of those industries likely to supply the construction
industry; and (iii) an analysis of the weights of price
Indices calculated by the Department of the Environ-
ment to measure price movements in the construction
Industry. In particular, items (ii) and (iii)) made it
possible to disaggregate the residual heading in Table
10 of the Census report.

(d) Gas. electricity and water

Census figures for the gas and electricity industries for
the year 1968/69 were combined with those In the
Digest of United Kingdom Energy Statistics for the year
1967/68 to arrive at calendar year figures for 1968.

The principal products of all three industries include, In
addition to gas, electricity and water supplied, figures
for the construction of plant and machinery on own
account, and work done for which a charge is made.

The Input figures are net of materials supplied to con-
tractors for capital work. These are picked up in the
construction industry's inputs.

Category (B)

These industries are industry 85 (Rail transport), part of
Industries 86 and 87 (Road transport and Other trans-

port respectively) and industry 88 (Communication),
and their input and output accounts depend upon the
reports of the nationalised industries and the passenger

transport data published by the Department of the
Environment.

The major part of their output is equal to revenue
received. For the rail transport, other transport, and
communication industries, the construction of capital
goods by labour forces belonging to these industries is
Included in the overall figures of output. In the case of
the transport industries these capital goods are con-
sidered to be the output of the commodity Construction,
but in the case of Communication, the capital goods are
treated as a principal product, because their commodity
Composition is not precisely known.

The inputs for these industries were also drawn from
the nationalised industries' reports, supplemented by
some information provided by these public bodies in
response to ad hoc enquiries.

Category (C)

For these industries the figures were based upon very
fragmentary information. The industries concerned are
the parts of Industries 86 and 87 not covered above
(the private parts of the road transport, shipping and
air transport industries), and industries 89 and 90

(Distributive trades and Miscellaneous services respec-
tively).

The major part of Industry 86 not covered by the
nationalised industry reports Is private road haulage.
Data on inputs and outputs for this industry was
assembled from a study of the road haulage industry
undertaken in 1966 for the Ministry of Transport, now
part of the Department of the Environment, and subse-
guently updated.

The part of industry 87 not covered by the reports of
public corporations is heterogeneous. The output of the
shipping industry can be identified from the detailed
figures on shipping earnings given in the Balance of
Payments Pink Book. The outputs of the other parts of
the industry (private aviation, travel agents, etc.) were
culled from the relevant Business Monitors published
by the Department of Trade and Industry or inferred
from figures on employment published in the Annual
Abstract of Statistics. Inputs were more problematical.
They were obtained partly from the basic data used In
the preparation of the Pink Book and partly from the
commodity flow approach, for example, the balancing
of total demand and supply for such commodities as

shipbuilding.

Industries 89 and 90 (Distributive trades and Miscellane-
ous services) are both very large, and in fact account for
11 and 23 per cent, respectively of the weights of the
1963 based index of real output. However estimating
the detailed outputs and inputs for these industries is by
no means straightforward.

The output of the distribution industry was obtained by
up-dating to 1968 the gross margins figures in the 1965
Wholesale Trades inquiry and the 1966 Census of

Distribution.

On the input side the distribution enquiries provided a
little information about purchases, for example, the
costs of running vehicles, payments for packaging
materials, etc. Many of the other inputs recorded in the
table were based on the commodity flow approach.

The most heterogeneous industry, Miscellaneous ser-
vices, Is perhaps the most difficult to bring within the
Input-output framework. Various sources of information
were used to provide the estimates of output, including
specialist surveys, for example, the Motor Trades
In 1967; (see the Board of Trade Journal for 6 May
1970). In addition various reports published in the late
nineteen sixties by the National Board for Prices and
Incomes give some estimates of turnover for certain

service industries.

The Prices and Incomes Board reports also provide some
Information about inputs but many of the final entries
In the purchases column for Miscellaneous services
result from the balancing of supply and demand which

IS described on page 20.



Category (D)

This category covers industry 1 (Agriculture) and
industry 2 (Forestry and fishing).

For agriculture the entries for both output and inputs
were based on information supplied by the Ministry of
Agriculture, Fisheries and Food. This covers agricultural
contractors, stud farms and occasional sales by non-
commercial producers In addition to commercially
significant agricultural holdings. Crop year figures for
1967/68 and 1968/69 were adjusted to an approximate

calendar year basis for 1968.

For forestry some information was available from the
Supply Estimates relating to the Forestry Commission
and this was used to estimate both the output and the
Inputs of the industry. For fishing very little information
was available and the estimates are very approximate.
The value of fish landed is published in the Annual
Abstract of Statistics and this was used as the basis for

the estimate of output.

The above discussion has covered the construction of
Input and output figures for the 90 industries distin-
guished In the tables. This includes the construction of
Table A and the majority of entries in the first 90
columns of Table B and Table C together, that Iis,
Industry purchases whether from domestic production
or imports. These combined figures form a total inter-
mediate supply table, the entries being at purchasers'
prices, that is, sellers' prices plus distribution margins
plus taxes on expenditure less subsidies on output.

Four further major topics remain for consideration.
These are:

() The estimation of the detailled commodity
composition of final demand.

(i) The construction of Table C—the
matrix.

(1) The procedure used to balance each of the first
90 rows of the total supply table leading to its
sub-division into Table B and Table C and the
completion of the rows for the commodities.
Distribution, Transport and Miscellaneous ser-
vices. The latter step Is part of the estimation of
purchases at ex-works or 'dockside’ prices.

(ilv) The completion of Industry input accounts by
estimating payments by industries for primary
Inputs.

Imports

() The commodity analyses offinal demand

(a) Consumers' expenditure

The detailled commodity analysis of consumers' ex-
penditure in column 93 of Table B and column 92 of
Table C was derived from a commodity analysis at pur-
chasers' prices of the functional headings of consumers'
expenditure published in the Blue Book. The allocation
to 90 commodity detail was clear for items such as con-
sumers' expenditure on books, newspapers and maga-
zines, rail travel, and communication services. For some
other items, for example, expenditure on fuel and light,
and running costs of motor vehicles, extra detail was
obtained from the basic data used in the preparation of
the Blue Book estimates. For the national accounts,
however, the estimates of consumers' expenditure on
manufactured goods are based mainly on sales by retail
outlets, and here the results of the Family Expenditure
Survey, together with details of output recorded in the
Census reports were used to indicate the appropriate
commodity analysis of durable goods, chemists' goods,
etc.

The total for each commodity row at purchasers'
prices was then adjusted to the required ex-works or
‘dockside’ prices.

This involved firstly the deduction of distributors'
margins which were estimated mainly from data pub-
lished In the 1965 Wholesale Trades inquiry and the
1966 Census of Distribution reports, updated to 1968
by using information on changes in distributors' margins
published In Effects of the Selective Employment Tax
First Report (HMSO 1970).

In addition the transport costs of distributing certain
food, for example, bread and milk, were derived from
the Census of Production.

The next adjustment was to deduct the taxes on expendi-
ture net of subsidies relating to each commodity total.
The main taxes were Customs and Excise duty on
alcoholic drink, tobacco and hydrocarbon oils, and
purchase tax on durable goods.

When these adjustments were made the resulting
column was total commodity supply at ex-works or

‘dockside' prices entering consumers' expenditure and
formed the first final demand column of the total supply

table.

The details of this analysis are set out in Table O which
also gives the corresponding commodity analysis of
Imports and therefore the demand on domestic supply.
The division of total commodity supply into imports and
domestic output is covered in the discussion of the

construction of the imports matrix.

(b) Public authorities' current expenditure on goods
and services

The analysis of public authorities' current expenditure
on goods and services was carried out separately for
central government and local authorities.

The detailled commodity analysis of central govern-
ment consumption was based on the special enquiry
undertaken for the vyears 1968/69 and 1969/70
described in the August 1971 issue of Economic Trends
[7]. Figures for the calendar year 1968 for the three
functional headings. Military defence. National health
service and Other central government expenditure were
derived from the results of this enquiry but with certain

gualifications.

The centra! government, as a consumer, purchases
items from a number of trading bodies and industrial
enterprises that are included in the Census of Produc-
tion. For input-output purposes inputs into these trading
bodies and industrial establishments are considered a
part of intermediate transactions and their completed

output is sold to the central government.

The original central government commodity analysis,
discussed in the article in Economic Trends, adopts this
treatment for central government trading bodies, for
example, Royal Ordnance Factories, the Stationery
Office, etc. but not for certain other industrial establish-
ments, for example, naval dockyards, building and civil
engineering establishments and for input-output pur-
poses the original figures were adjusted to ensure
consistency of treatment. Consequently the central gov-
ernment is shown as purchasing the output of central
government industrial establishments, that is, the com-
modities Shipbuilding and Construction.

The second component of public authorities' consump-
tion Is current expenditure by local authorities. The
commodity analysis here was based on an analysis of
expenditure under particular headings, such as expendi-
ture on the police, public health, education, etc. Each
category of expenditure was allocated between suitable
commodities using information from Local Government
Financial Statistics and similar publications, and the
detail of the weighting patterns used for the price
Indices for the estimates of local authorities' expenditure
In the national accounts. This analysis is considered to
be less reliable than that for the central government.

Both the central government and local authorities*
figures obtained by these methods were at purchasers'
prices and were adjusted to ex-works or 'dockside’
prices by the deduction of distributors' margins and net
taxes on expenditure, where these were applicable.

The first four columns of Table P show the total com-
modity supply entering expenditure on Military defence,
the National Health Service, Other central government
expenditure and Local authorities' expenditure ad-
justed to exclude distributors' margins and net taxes on
expenditure. The totals of these items give the second
final demand column in the total supply table. In
Table P the adjustment for imports is shown in column
5 so that the derivation of the totals for Table B and
Table C is clear.

(c) Gross domestic fixed capita! formation

The commodity analysis of gross domestic fixed capital
formation in plant and machinery— part of Table R—
was based largely upon a detailed analysis of the output
of capital goods produced by the engineering and
allied industries in conjunction with an examination of
the headings Iin the overseas trade accounts. At the
same time, since the headings In the Census of Produc-
tion reports and the overseas trade accounts were very
detailed it was possible to construct an analysis of
Investment by commodity and by purchasing industry.
This Is set out in Table Q. The row totals in the table
give the components of total commodity supply entering
gross domestic fixed capital formation Iin plant and
machinery. However, the range of commodities specified
In Table Q is wider than that covered by the output of
the engineering and allied industries. Some plant and
machinery is made by industries on their own account,
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and this is recorded as a principal product. As Tables
Q and R show, the gas, electricity and water and
communication industries, as well as some industries
within manufacturing Iitself, produce considerable
amounts of this output.

Various commodities classified to investment in plant
and machinery, even though they are output from
the engineering and allied industries, are not capital
goods in the strict sense, for example, metal office
furniture. In addition certain other commodities enter
the account to ensure balance. These cover wooden
office furniture and other miscellaneous timber struc-
tures, payments for construction work on installing
plant and machinery and small amounts for taxes and
distribution margins, etc. Individual industry purchases
of these are not known and so the purchases in Table
Q are completed by a single row of figures covering all
these items. Allowances were also made for the timing
adjustments to the totals of investment in plant and
machinery in 1968, as set out in Table 56 of the 1972
Blue Book.

To the figures for plant and machinery were added
the commodity analysis of investment in buildings and
works set out in Table R. Investment in new buildings
and works is dominated by the construction commodity
but the total also includes part of the output of the
commodity Shop and office fittings, as well as some
capital formation on own account.

A commodity analysis of investment in vehicles, ships
and aircraft completed the commodity account for
gross domestic fixed capital formation; {see Table R).

(d) Investment in stocks— first stage

The commodity analysis of investment in stocks was
undertaken in two stages. First the output of goods on
hand for sale and work in progress was assigned to the
correct rows in the stocks column of the total supply
table. Secondly stock changes in materials and fuels for
each industry were analysed by commodity (for the
treatment of this item see the end of this section of the
Appendix).

Both goods on hand for sale and work in progress are
deemed to be principal products of the industries where
they arise and allocation to the equivalent cell in the
stocks column was therefore straightforward. Stocks of
goods on hand for sale held by distributors were
allocated on the basis of information about the type of
distributors holding these stocks.

(e) Exports of goods and services

The commodity analysis of exports of goods was
constructed using a correlation between the detailed
headings In the Annual statement of the Trade of the
United Kingdom for the year 1968 and the Minimum
List Headings of the Standard Industrial Classification.
1968. This correlation makes it possible to allocate each
good recorded in the overseas trade accounts to the
Minimum List Heading of which it is the principal
product. Thus the total for exports of goods for 1968
can be analysed in terms of the 90 commodity headings
of the input-output system. To complete the picture,
positive adjustments were made for under-recording,
for exports conveyed by parcel post and for those
services which are the principal products of industries
other than the Industry Miscellaneous services, for
example, contractors fees, which are a principal product
of the construction industry.

(f) Margins, etc. on final demand purchases

Once the commodity analysis of each category of final
demand at purchasers' prices was complete, adjust-
ments were made to revalue them at ex-works or
‘dockside prices'. This required removing transport, dis-
tribution and service margins and net taxes on expendi-
ture from the figures at purchasers' prices and allocating
them to alternative rows in the column. The major part
of distributors’ margins was transferred to the distribu-
tion row but some goods are distributed by establish-
ments classified to '‘Miscellaneous services', for example,
garages, public houses, etc. and about 15 per cent, of
total distribution margins was considered a purchase
from the miscellaneous services industry. Certain
transport costs are incurred directly by final demand,
for example, for food and these were allocated largely
to the road transport row. Finally net taxes deducted,
comprising Items such as Customs and Excise duties,
purchase tax, etc,, were transferred to the taxes on
expenditure loss subsidies row.

(i) The imports matrix—Table C

The first step in constructing the imports matrix was to
allocate the items listed in the Annual Statement of the

Trade of the United Kingdom for the year 1968 to the
Minirnum List Headings of the Standard Industrial
Classification. 1968 using a similar correlation to that
used for the analysis of exports discussed above
Adjustments were made for goods for re-export and
returned goods and goods for process and repair. This
gave, for each commodity row in Table C. the total
supply of imported goods available to all purchasers.

Next, each item included in each total was allocated
either to final demand or intermediate demand. As a
rule the allocations were relatively easy since the items
entering final demand were either capital goods or
goods for private or public consumption, most of which
could be identified from their descriptions in the overseas
trade accounts. This applied particularly to capital goods
although where headings covered both machinery and
parts it was necessary to make an arbitrary sub-division
In order to allocate the machinery element to final
demand. This was done by examining the domestic
output of the corresponding machinery and parts.

Thus the total of imported goods entering final demand

was built up for each commodity row together with the
total of intermediate supply.

To allocate total intermediate supply some information
was available for certain industries from Table 10 of the
appropriate Census of Production reports, where major
purchases of imported goods are recorded separately
from purchases of domestically produced goods. This
applied particularly to the food industries, etc. where
some recorded purchases obviously related to imported
goods, for example, tobacco and rice. The sum of these
identified items for each row deducted from total
Intermediate supply, left a residual to be allocated to
purchasing industries by more mechanical methods.
The approach usually adopted was to allocate purchases
of imported goods pro rata to the total purchases of the
commodity concerned as specified by the total supply
table. In this way Table C was completed. The sum of
the entries in each column gave the total purchases by
each industry of imported goods valued on the c.i.f.
basis recorded Iin the overseas trade accounts, that is,
Including costs of carriage, insurance and freight. To be
consistent with the balance of payments and national
accounts where imports of goods are treated on the
free on board (f.o.b.) basis, the costs of carriage.
Insurance and freight were deducted from the industry
totals in Table C. The values to be deducted, which were
available from the balance of payments accounts data,
were allocated between industries and the final demand
accounts in proportion to their purchases of various
types of imports. That part of freight on imports arising
from the activity of domestic industries was allocated
to the other transport row in Table B, and so included in
each industry's purchases of home production of these
services. The foreign freight and insurance element was
transferred to the imports of services row in Table C.

A number of other coverage and valuation adjustments
were made to the figures in Table C in order to arrive at
the total imports of goods and services as shown in
the balance of payments and national accounts. The
amounts involved were available from the balance of
payments accounts and their allocation was mainly
straightforward. They particularly affect the imports of
capital goods.

(ili) Distribution and service margins on inter-
mediate purchases—the balancing of Tables

A, B and C

Following the construction of the total commodity flow
table and the imports matrix, it is possible to balance
total purchases with total supply, that is, domestic
production plus imports, for each commodity row. and
then to arrive at the entries for domestic production

shown in Table B.

In the commodity flow table, purchases by the final
demand accounts were calculated at sellers' prices; (see
item (i) (f) above). These items were subtracted
from total supply at sellers' prices (the row totals of
Table A plus Table C) to give the supply available to
iIntermediate demand at sellers' prices. However the
original purchases by industries in the total supply
table were calculated at purchasers' prices and the
difference between intermediate demand on this basis,
and intermediate supply at sellers’ and 'dockside’
prices, for each row was a measure of distribution
margins and transport costs. The values of distribu-
tion margins (where they were Implicit) were small,
usually less than 10 per cent, but transport costs for
heavy goods such as mining and quarrying products
and building materials were somewhat higher. All of
these costs were allocated between industries in propor-
tion to purchases, deducted from them, and the relevant



amounts transferred to the rail and road transport rows,
the distribution row and, in the case of some mineral oil

refining products, to tho miscellaneous services row.

Analysing total commodity supply in this way ensured
that the rows had a homogeneous valuation. In addition
the entries transferred to the rail and road transport and
distribution rows, together with the corresponding
entries in the final demand accounts, completed the
balance of supply and demand for those commodities.
The total demand on the miscellaneous services
Industry was, however, still incomplete at this stage.
Certain payments for services are not covered in the
B.E.R. inquiry, or by the Census of Production reports,
or implied as part of the distributors’ margins on mineral
oil refining products. The estimation of these unidentified
payments is described in the section on gross profits
and other trading income; (see page 22).

The next stage in balancing the tables, following the
adjustments for distribution and service margins and
transport costs, was to subtract the entries in the
Imports matrix, and also the estimates of protective
duties falling on imported goods, purchase tax and
tax on hydrocarbon oils where appltcable.These adjust-
ments completed the balance of domestic demand and
supply at sellers' prices. The figures of tax deducted
were transferred to the taxes on expenditure less sub-
sidies row.

Except for the final balance of the miscellaneous
services row, this procedure gave the entries in Table B
for the purchases of commodities by industries and by
final demand at sellers' prices. To complete the matrix
these entries had to be supplemented by the purchases
of primary inputs by industries. These primary inputs
are sales by final buyers; the taxes on expenditure less
subsidies not already counted; income from employ-
ment; and gross profits and other trading income.

(iv) The estimation ofprimary inputs other than
Imports.

(a) Sales by final buyers

The concept underlying the row 'sales by final buyers’
was discussed in Chapter two. The entries Iin the row
cover purchases and sales between the final demand
accounts and sales by them to industry. Examples of
such transactions are the sale of scrapped capital goods
to the metal industries, the transfer of second-hand
goods between the sectors of final demand, the provi-
sion of services by public authorities for which a charge
IS made.

Thus the entry for consumers' expenditure includes
payment for second-hand cars bought from the
business sector, contributions by parents to the cost of
school meals, prescription and other National Health
Service charges, payments to local authorities for
services connected with education and welfare, and
for the use of car parks, libraries, etc. Receipts for the
export of works of art are also included.

The large negative item for public authorities covers the
sale of services already identified In consumers' ex-
penditure, the sale of surplus goods for export, the sale
of scrapped goods to the metal industries, and a
residual item for surplus goods and services sold to
iIndustry, which Is distributed between industries in
relation to their gross output.

The entry for gross fixed capital formation covers the
sale of second-hand cars identified in consumers'
expenditure, the sale of second-hand ships and aircraft
abroad and the transfer of scrapped goods to tho metal
Industries.

The entry for exports is made up of the counterparts of
the relevant items included above.

It should be noted there is no column corresponding to
the sales by final buyers row. The row is a convenient
way of collecting together transactions in existing
goods and other sales and purchases between final
demand accounts and intermediate industry. It might
be possible in principle to introduce into the column an
iIndustry which processed discarded or second-hand
goods, etc. This in fact was not done, and the discarded
goods released from the final demand accounts were
considered to be bought without further processing.

(b) Taxes on expenditure less subsidies

The total of the row for taxes on expenditure less
subsidies is equal to the adjustment to factor cost in the
national accounts. The details by type of tax and by

type of subsidy are published in the central government
and local authority current accounts in the Blue Book.

In United Kingdom Iinput-output analysis taxes on
expenditure are deemed to fall on purchasers and not
on producers. Therefore the taxes shown as being paid
by industries are linked to their inputs and not to their
output. Thus although In the Census of Production,
Customs and Excise duties on alcoholic drink and
tobacco are recorded as being paid by manufacturers,
for the input-output tables these duties have been
deducted from output and attributed to the purchasers

of the output, mainly final buyers.
The entries in the taxes row cover two categories of tax.

First, those taxes which are paid as part of purchasers'
prices, for example, most Customs and Excise duties
and purchase tax. Most of the duty on alcoholic drink
and tobacco was attributed to consumers' expenditure,
although small amounts were allocated to miscellaneous
services to cover the purchase of drink and tobacco as
part of business expenditure. Hydrocarbon oil duty was
allocated between all purchasers in relation to their
purchases of petrol and related products and similarly
protective duties were allocated between purchasers,
by type of import. Almost all purchase tax falls on
consumers' expenditure, although small amounts must
be attributed to public authorities' expenditure, capital
formation, and intermediate purchases.

A small proportion of the taxes on consumers' expendi-
ture arises from expenditure by foreigners in the United
Kingdom and was reallocated to exports. In each
column all the above taxes were deducted from the
purchases of commodities and transferred to the net
taxes row.

The second group of taxes are those which cannot be
specifically attributed to any Inputs purchased, for
example, selective employment tax, local authority
rates and motor vehicle licence duties, etc. Selective
employment tax was allocated between industries in
accordance with numbers employed but small amounts
were attributed to consumers' expenditure for the
employment of domestic servants, and to public
authorities. For local authority rates, payments by the
Census industries are recorded in the Census reports;
payments by final buyers can be identified from national
accounts sources and the residual item, payments by
non-census industries, was distributed in accordance
with rateable values. Some information on the incidence
of motor vehicle licence duties was also available from
the Census of Production reports and the final demand
accounts. This was supplemented by data from the
Ministry of Transport's survey of road goods transport
for 1968. Of the remaining taxes, stamp duties were
allocated to consumers' expenditure and capital for-
mation in accordance with national accounts data, and
the residual attributed to miscellaneous services; tele-
vision contractors' duty was also allocated to miscel-
laneous services; the tax on betting and gaming was
deemed to fall on consumers' expenditure, together
with the miscellaneous taxes item which covers small
duties, for example, tithe annuities, dog and gun
licences, fines, etc.

The taxes falling on exports include a large negative
item for export rebates.

The incidence of subsidies is as wide as the incidence
of taxes. Subsidies may be categorised as follows:
housing subsidies receivable by the consumers' ex-
penditure account; certain subsidies payable to in-
dustries, for example, those to the agriculture and food
Industries, and to the nationalised transport and other

transport and communication industries; employment

premiums receivable by the full range of manufacturing
Industries; assistance to the coal industry; and other
small items which fall largely on manufacturing
Industry.

(c) Income from employment

The analysis of income from employment is consistent
with the broad industrial analysis of wages and salaries

and employers' contributions published in Table 17 of

the 1972 Blue Book.

For the Census of Production industries the estimates
of income from employment were derived from the
wages and salaries recorded in Table 1 of the Census
reports, adjusted for miscellaneous receipts, such as
iIncome in kind and directors fees, and for employers’
contributions to national insurance and other pension
funds, which were allocated between industries using
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numbers employed and the average contributions per
head given in the Lebour Costs Survey 1968. For the
non-census industries, the national accounts estimates
were used, based mainly on numbers employed and
average earnings.

(d) Gross profits ar\d other tradirig income

The figures for gross profits and other trading income
are the most difficult to estimate in the 90 industry
detail required. The entries in the row relate to factor
Incomes except income from employment, that is, the
iIncome of sole traders plus gross trading profits of
companies plus the trading surpluses of public cor-
porations and public authorities' trading bodies plus
iIncome from rent (relevant to the industries Agriculture
and Miscellaneous services). Table 17 of the 1972
Blue Book gives a broad industrial analysis of gross
profits and other trading income and some extra detall
was available for industries other than manufacturing.
The Blue Book figures are before allowing for stock
appreciation and to be consistent with the figures for
gross output which exclude stock appreciation, the
Input-output estimates of profits were calculated after
allowing for this item. Estimates of stock appreciation
were based on the industrial analysis available from
national accounts data.

To allocate total gross profits and other trading incomes
between industries the following method was used.
For each industry the sum of identified inputs, that is,
payments for materials and fuels, identified payments
for services, sales by final buyers, net taxes on ex-
penditure and income from employment, was sub-
tracted from total gross output. This gave a residual
item representing gross profits and other trading income
plus unidentified payments for services.

For each industry outside manufacturing the estimate
of profits from national accounts sources was deducted
from the residual item and the remaining amount
representing unidentified payments for services was
transferred to the miscellaneous services row. The
amounts transferred were small.

For profits in manufacturing industry a single total is
available from national accounts sources and it was
assumed that the distribution of profits between the
Industries would follow the pattern of the residual
item described above. Then, as for non-manufacturing
Industries, the estimate of gross profits and other
trading Income was deducted from the residual item for
each industry and the remainder transferred to the
miscellaneous services row.

This procedure implied a constant relationship between
trading income and unidentified payments for services
throughout manufacturing industry. Although this
relationship will only be approximately true for many
Industries in manufacturing, the total amount of the
residual item relating to unidentified payments for
services was only 20 per cent, so that even Iif the
balance between gross profits, etc. and unidentified
services were substantially different in certain industries,
the pattern of profit earnings between industries would
not change substantially.

Investment in stocks—second stage

To complete the input-output analysis and to reconcile
the final demand figures with the national accounts
estimates, the second stage in the estimation of the
figures of stocks was carried out; (see item (i)(d) on
page 20). This was to make adjustments for the changes
In stocks of materials and fuel held by industry. The
change was positive or negative indicating either an
Increase Iin stocks and a consequent decrease in materials
used, or a decrease in stocks and an increase in ma-
terials used. National accounts sources provided totals
for the industries outside manufacturing and for broad
groups within manufacturing. These were allocated be-
tween the component industries in relation to the stocks
of materials and fuel held recorded in the Census of
Production reports. The assumption was made that
Industries would stock those materials and fuel of which
they purchase substantial amounts. Thus the total for
each industry was allocated between its major purchases.
Where the purchase included both domestic production
and imports, the stocks adjustment was divided in the
same proportion between the entries in Table 8 and
Table C. In each case the amount of the adjustment was
transferred to the entry in the stocks column for that

commodity, so completing the commodity analysis of
stocks. The columns were balanced by making com-
pOnsdting entfiss in ths niiscelldneous sdrvices fow.

These adjustments completed the balance of the mis-

cellaneous services row and with it the balancina of
Tables A. B and C.

Il. The specification of technologies of
production

The following paragraphs provide a listing of those
ltems of non-principal production to which the com-
modity technology assumption were assigned in cal-

culating symmetrical industry and commodity accounts
The list refers to Table A.

As a rule the output of construction goods, margins
made on distribution activities and payments received
for miscellaneous services rendered, when produced as
non-principal products were treated on the commodity

technology basis. Other non-principal products treated
similarly were as follows:

Mining and quarrying industries (3 to 5); the manu-
facture of building materials.

Food, drink and tobacco industries (6 to 14); the

manufacture of certain packaging materials including
wooden crates, cans and metal boxes, etc.

Coal and petroleum products and chemical industries
(15 to 25); production of various engineering goods,
other textiles, and mining and quarrying products.

Metal manufacturing industries (26 to 29); output of
mining and quarrying products, all engineering goods
and miscellaneous manufactures (Including rubber
goods, plastic products, electricity generated, etc.)
with the exception of gas production.

Engineering Industries (30 to 45); the output of
chemicals and, (with the exception of instrument
engineering) various Items of miscellaneous manu-
factures (other than metal manufactures), of which
examples are building materials, timber manufactures,
rubber products and plastic goods, etc.; in addition
the output of mechanical engineering goods by the
electronics and telecommunications industry.

Shipbuilding industry (46); all non principal produc-
tion with exception of the output of industrial engines
and metal manufacturing.

Vehicles industries (47 to 50); most non-principal pro-
duction of the aerospace industry and the output of

chemicals, and various miscellaneous manufactures, by
the motor vehicle and other vehicles industries.

Other metal goods industries (51 to 56); the output of
chemicals and miscellaneous manufactures ranging
from textiles to other manufacturing.

Textiles, leather and clothing industries (57 to 67); the
output of chemicals (except in man-made fibres) metal
goods, rubber and plastic goods (except in leather
clothing and footwear); in addition in the cotton, etc.
spinning and weaving industry the commodity tech-
nology assumption has been allocated to the output of
woollen and worsted goods and hosiery and knitted

goods.

Building materials industries (68 to 71); all non-
principal production (mining and quarrying products,
chemicals, engineering and metal goods, etc.) except
other building materials.

Timber and furniture industries (72 to 73); chemical and
metal goods, rubber and plastic goods (except in furni-

ture and bedding, etc.).

Paper, packaging and printing industries (74 to 77);
metal and engineering products, various textile goods.

Rubber, plastic goods and other manufacturing Indus-
tries (78 to 80); for the first two Industries all goods

produced except chemicals, paper, rubber and plastic
goods.

Construction Industry (81); all goods except other
building materials and mining and quarrying products.

Gas industry (82); none.



Appendix B

The petroleum and natural gas industry
(MLH 104)

The petroleum and natural gas industry is included. In
the main tables, in the industry group 'Other mining and
guarrying' but because of its rapid growth in output in

recent yoars its main features are summarised in the
attached tables.

The format adopted is similar to that which underlies the
absorption matrix— Table B. The row gives details ofthe
disposition of commodity output and the column dis>
aggregates industry inputs. Owing to disclosure prob*
ferns the latter is very summary in content; the material
In the row is perhaps of greater interest. Note that for
this industry/commodity the commodity output total
equals the industry output total; consequently the
iIndustry does not produce non-principal products, nor
IS its principal product made in other Census industries.

The data has been drawn from Report 6 of the 1968
Census of Production, the Digest of United Kingdom
Energy Statistics and the Gas Council Report and
Accounts for 1967/68 and 1968/69.

Table 19 The petroleum and natural gas Industry (MLH 104)

Commodity inputs:
Petroleum and natural gas
Other materials and fuels
Value added

Total input

£ million
Purchasing industries Final demand
Petroleum Mineral oil Gas Capital Total
and natural refining formation output
gas
13-5 0-6 16*3
16*3

23
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Appendix C

Mathematical statement of the steps used In

constructing the 1968 United Kingdom input-
output tables

The purpose of this appendix is to describe the basic
mathematical structure of the United Kingdom input-

Sellers Industries
Industries

Commodities

Pfimary inputs

Total 5

The interpretation of this diagram Is as follows.

In the rows, three accounts are revealed, industries,
commodities and primary inputs. Each row must be
considered as providing the degree of disaggregation
considered desirable. The entries in each row show the
sales from the account given by the row to the account
specified by the column in which the entry is situated.
Consequently if disaggregation is required these entries
are maitrices or vectors. (The principle adopted is there-
fore precisely that used in input-output tables; the
above diagram draws together all the basic tables based
upon this principle.) Thus Iin row 1 sales from the
Industry account to the commodity account are given in
detail by the matrix M ; the row totals of this matrix give
the industry outputs—vector g. (Note that in this
diagram matrix M is the transpose of that set out in
Table 1 or Table A— it has industries in the rows and
commodities in the columns rather than vice versa.) The
column totals of M give the total amounts purchased by
the commodity accounts— commodity outputs q’. The
second row shows to which account these commodity
supplies are sold; to industries (the intermediate trans-
actions matrix, X, part of the absorption matrix) and the
final demand account as vector f. Industry inputs are
completed by the purchases of primary inputs vector y'
(which includes imports). Note that there is a direct
allocation of primary inputs to final demand-scalar z.

The table is asymmetric since the primary input account
sells its services to industries but makes no purchases,
and the final demand account purchases commodities
but makes no sales. This statement ignores one com-
ponent of the tables described in Chapters one to four
and Appendix A, namely, sales by final buyers. In reality
the final demand accounts will dispose of goods and
these transactions are located for 1968 In the sales by
final buyers row. These sales of finished goods have
been omitted from the present discussion for ease of
exposition but they can in principle be accommodated.

This diagrammatic treatment of input-output and the
national accounts could be expanded to allow for
several categories of primary inputs and final demand so
that the vectors and scalar/, y' and z became rectangular
matrices. However for present purposes this is not

necessary.

To summarise, the meaning of the symbols introduced
so far are

M Is the transposed Make matrix showing the out-
puts of commodities produced by industries; a
typical element muis the amount of commodity |
produced by industry /.

X IS the Absorption matrix showing the purchases
of domestically produced commodities by indus-
tries; the typical element x> is the amount of
domestically produced commodity / purchased
by industry/.

/ IS a vector of final demands for output of com-
modities

y IS a vector of primary inputs purchased by in-

dustries

IS a vector of industrial outputs

IS a vector of commodity outputs

IS (in this case) a scalar of primary inputs pur-

chased by final demand.

N o Q

output system. Starting from the usual national account-
Ing framework, all the relationships and properties dis-

Chapters three and four are formalised in
terms of matrix algebra. H

_ denoted by
capitaMette”rs and vectors by lower case letters. A prime

IS used to denote transposition and a circumflex ove”a
vector denotes a vector transformed into a diagonal
matrix. Use is also made of the unit vector denoted by /.

The starting point is a schematic representation of the
Incorne, expenditure, commodity and industry accounts
that form the basic building blocks of the national
accounts system. The format adopted is based upon that
used in the official United Nations national accounts
volume [12] and elsewhere in the literature.

Commodities Final demand Total

tVi 0

Matrices M and X are both in flow form and it is possible
to turn them into arrays of coefficients in a variety of
ways. In addition it is now desirable to introduce into
the discussion matrices describing flows between com-
modity accounts on the one hand and between industry
accounts on the other (rather than X which refers only
to commodity purchases by industries) and the associ-
ated coefficient matrices.

Thus consider the following definitions set out in the
natural order of the symbols used.

A IS a commodityXcommodity coefficient matrix;
each element an specifies the amount of com-
modity / used in the production of one unit of
commodity/. Hence each column of A describes
commodity inputs for a unit level of activity of the
commodity production account to which the
column refers. Consequently the vector of com-
modity outputs entering intermediate demand is
Ag and as the commodities entering final demand
are f then g must satisfy

q=Aq+f

B ISthe intermediate transactions part of the absorp-
tion matrix in coefficient form; that is, each entry
of the matrix X is divided by the relevant industry
output. Consequently a typical element bn is the
requirements of commodity / per unit of output of
Industry/; thus

Consider now the make matrix.

C IS the product mix matrix; each element C//is
defined as the proportion of commodity / pro-
duced by industry / per unit level of industry/
output, I.e.

C=M"0~"

D Is the market share matrix, each element dn is
defined as the proportion of commodity | output
produced by industry i per unit level of com-

modity/output, i.e.

Returning to the intermediate transaction matrix

E IS the IndustryX industry coefficient matrix; a
typical element eij specifies the purchases of
Industry iI's output used in the production of one
unit of output by industry /. Matrix £ satisfies a
relationship similar to that satisfied by matrix A.
This takes the form that total industry output g
equals industry output for intermediate demand
Eg plus Industry output entering final demand.

(This order of symbols and definitions is similar to
that used in the United Nations publication [12].)

From the above definitions and from the proceeding
schematic representation of the national accounts



system the following relationships may be assembled.
gq=X/+f
g M|
g "M |

where the unit vector / has the effect of summation.

By arranging previous equations matrices B. C and D
satisfy the equations

X=B0 (4)
M ' C§ (5)
M=Dq (6)

From equation (4) Xi-Bg and substituting for Xi in

equation (1):
q-Bgnf (7)

This equation is a formal description of that part of the
absorption matrix— Table B— describing the allocation

of domestic output.

Calculation of the commodityxcommodity and
iIndustry x industry matrices

As described at length in Chapters three and four the
problem In constructing symmetrical accounts is to
obtain matrices A and £from B and M \ B being the only
Input coefficient matrix that is actually observed.
Equation (7) Is the key to this task but in order to
facilitate matters a substitution must be made for g in
terms of the vector g. This implies that a functional
relationship is assumed between commodity and
Industry outputs.

One way to achieve this is to make use of equations
(2) and (5). Thus

IM7=C"/(equation (5)),
but M'i=~qg (equation (2))
so that g=C~'q.
Substituting this expression for g in equation (7), then
q=BC-'q-"f (8)

However asthe definition of A requires that g'=A</+"then
a solution to the problem 'What is A in terms of known
matrices' is

A=5C -’ so that AC=F. (9)

Equation (9) defines the commodityxcommodity co-
efficient table on the basis of the commodity technology
assumption the latter being introduced via the equation

M'="C8§ (5)

which specifies the structure of output {M') as being
determined by a fixed range of commodities produced
per unit of industry output (C) times the level of
industry outputs {8). Equation (9) in the form AC=B
also shows that in the commodity technology assump-
tion commodities have the same Iinput structure in
whichever industry they are made.

Equation (5) can also lead to an industry x industry table
on the basis of a commodity technology assumption by
substituting g = Cg in equation (7) and rearranging so
that

ff=C -'fiff+ C -V (10)

On the industry technology assumption C~’/is industry
output entering final demand. As the definition of E
requires that g=Eg+ C“ V then a solution for £ is;

£=C-'fi or CE=B. (11)

Equation (11) defines the industry x industry matrix on
the basis of the commodity technology assumption.

Call the solutions for A and £ from (9) and (11) A, and
fe respectively.

Alternatively it is possible to use equations (3) and (6)
to obtain

Mi=D"i.
As Mi=g,
then g=Dq.
The substitution of this alternative specification of the

structure of output into equation (7) realises A and £
under an industry technology assumption. Thus

g"BDqA"-f (12)
so that another solution to the equation q=Aqg-"fis

A=BD (13)

the commodityxcommodity coefficient matrix on an
Industry technology assumption; call this matrix A/.
Note the structure of production that underlies equation

(13) namely that each industry produces a range of
commodities with the same input mix.

From equation (7)

Et=DB. (14)

Equations (9), (11), (13) and (14) give the four
extreme variants discussed in Chapters three and four.

However these two technology assumptions are
extremes and it is considered more realistic to use a
hybrid technology system which is a blend of them. The
hybrid system divides the Make matrix into two parts;
M| which gives the commodities produced by a com-
modity technology and M:2 which gives those com-
modities produced by an industry technology.

Consequently M=/W , 4-Af; (15)
similarly for commodity and industry outputs
9=r1+92 (16)
<7=ffi +92- (17)

Introducing a specific commodity technology structure

5,= /W i/=Ci*’ <7 (18)

so that each unit of industry output produced according
to the commodity technology assumption has a fixed
commodity mix. Equation (18) covers subsidiary pro-
duction in an industry; that is, production not linked
technically to its main production processes.

One way of proceeding next is to assume that the com-
modities produced according to an industry technology
assumption, which as noted in Chapters three and four
will be by products of a main industrial process, have
the following output structures.

M2=D2d. (19)

The assumption underlying this equation is that the
range of by-products produced according to an industry
technology are assumed to have a total market share
that is a constant proportion of total commodity output.
(To put it more intuitively, that the balance between
subsidiary production and by production does not vary
as commodity output varies.)

Since g2=M:i it follows from equation (19) that:

9z~1"29- (20)
Substituting for p, and 2 into equation (17)
ff=C ,-"£?21+D2<7- (21)
It is now necessary to express <i in terms of g.
Since it follows that M2'=9/2
and since gq2=M2'i=qD2"i
Q2=1"1)Q - (22)

From (16) 4,=9-gz and substituting for (72 from equa-
tion (22), equation (21) becomes:

[<J~iD2')q]+D2q.

Writing R=Cr'U~i*i)]+D?2 (23)

then g=Rq (24)

which is a relationship linking commodity output to
Industry output. Note that R has the effect of weighting
together Ci and D:2. It is only one of several ways to
specify hybrid technologies; further variants are given
iIn the United Nations publication already mentioned
[12] and in papers by Gigantes [9] and Armstrong [1].

As equation (7) is:
q=Bg"f

then from equation (24):

g=BRqg+f. (25)
The matrix BR is the commodityx commodity matrix A

calculated under a hybrid technology assumption called
henceforth An;

thus An=BR

and so q=Aiiq+f (26)
Equation (23) specifies precisely the procedure used
for calculating the 90 commodityxcommodity Table L.
This procedure is also applicable to the primary inputs
vector y: so that y'(*)”’/? iIs a commodity analysis of
primary inputs in coefficient form, and to the imports

matrix (see below).

An exactly analogous treatment is available for industry
output and for the industryx industry matrix £.

25



From equation (24): g=R-'<g
and substituting for q in equation (25):

g=RBg+Rf.

Thus the industry” Industry matrix E, based on a hybrid
technology assumption is:

EII"RB (27)

which is the system used to calculate Table D.

Calculation and interpretation of the 'inverses’

The elements an of the general matrix A are techno-
logical coefficients representing the flow of commodity
/ into the production of commodity /. For any particular
commodity I. with output and final demand f, then

n
(28)

which is a detailed statement of the more familiar
equation g=Aq+f. Equation (28) shows that the output
of commodity / depends linearly on the output of every
other commodity within the economy and on the final
(or exogenous) demand for that commodity.

Given equation (28) it is interesting to consider the
commodity outputs necessary to meet the set of final
demands f. Assuming that the inverse of {I-A ) exists,
equation (28) in the form q=Aq+f can be solved for q
to give:

g={I-A)-'f. (29)
Denoting the elements of (/-A)-’" byy,/. equation (29)
can be written as:

n
<7<=S Yufi /=1, 2....n (30)
Equation (30) shows that the output of each com-

modity needed to satisfy final demand depends linearly
on these final demands.

n
If 0<30<1 forall /,Jand 2 3*<” for all/. then it Is
| =
possible to express (/-A)”’ In a convergent power
series

(/[-A)-"=/[+A+A2+...

Since
Urn [A“]=0, where 0O is the null matrix.

Then equation (29) can be expanded so that:

g=(I+A+A .. )f

qg=f+Af+Ay+... (31)

Equation (31) has an interesting interpretation. It shows
that total commodity output g consists in the first
Instance of final demand f. Howeverfor/to be produced
an additional quantity Af, of each commodity Is re-
quired. this additional amount being used In Iinter-
mediate production to meet final demand /. Furthermore
In order to produce Af. an additional quantity A*f must
be produced which in turn requires AV, etc. Hence the
total required commodity output is represented by
equation (31).

There is an analogous treatment for total industrial
requirements. Thus

y=(1-£)-"1*

where /* is an industrial analysis of final demand, and
Invoking the same arguments as used in the derivation

of equation (31)

ff=(/+£+E£2+...)/* (32)

Equation (32) represents the total industrial output
required to satisfy final demand /*.

Final demand / or /* can be disaggregated (in a similar
fashion to primary inputs) without affecting the validity
of equation (31) or (32); for convenience these results
have been derived for a total aggregate final demand

vector.

The inversions of (/-£«) and (/-A «) appear in the 90
Industry/commodity system as Table E and Table N

respectively.

The treatment ofimports

All that has gone before has referred to domestic pro-
duction. but now it is Important to introduce the imports

matrix Y. Y gives the values of purchases of imported

cornmodities by industries— namely the industry trans-
actions part of Table C. For this section a distinction is

made between domestically produced and imported
commodities, and matrices are given the superscript D
or / depending on which category they refer to.

It therefore Is possible to rewrite equation (26) as'

q=A"*QH (33J

where Au'"BR.

Using the same hybrid technology assumption as before
so that /? remains unchanged, then the commodityx

commodity imports matrix based upon a hybrid tech-
nology assumption is given by

Aj,=B'R (34)

so that Aj, is analogous to A",

The matrix A | appears in flow form as Table M in the
main body of the tables.

To account for direct and indirect effects as they affect
Imported commodities, it Is necessary to define a vector
p of commodity imports and a matrix P which gives the
amount of imports purchased by domestic commodity
production accounts.

Then

where P is a vector of final demand for imported com-
modities.

Assuming that P=A},q. namely that the absorption of

Imported commodities is a function of commodity out-
put then

PAA'aQ-"P. (35)

Total intermediate commodity requirements are thus
[AM+ Ald]g.

From equation (33) where <?=(/-Ag)-V
and substituting for g in equation (35) then

P=Ai(/-A5)-il+ /" (36)

Equation 26 ) states that the level of commodity imports
IS determined by direct final demand requirements P
plus imports purchased by industries to provide domes-
tic final demand /, after allowing for direct and indirect

effects, through the matrix Ai(/-Ag)*’. This appears as
Table N in the main body of the tables.

The algebra of the subsidiary industry x industry
tables

This algebra underlying Tables F. G and H is presented
below In summary form.

Consider the hybrid technology industry x industry
matrix £«. The vector of primary inputs y may be

written as
g'~nfusg)

or as primary input per unit of industry output
=["-1". E«=1"(/-£ «).

If each row of the inverse matrix {I-£ b)~" is multiplied
by the correct ratio of primary input to gross output then
the resulting product is

(r ™) (I-£1,))-

which when summed columnwise Is

that is, the unit vector. This equation reveals the
summation property of Table F. Note that Table F
contains a partial column-wise summation of primary
Inputs in that imports, net taxes and sales by final
buyers are accumulated in three rows at the lower end

of the table.

Table G continues this column-wise summation pro-
cess so that all primary Inputs distinguished are

accumulated into specific rows.

Table H allows for the possibility of performing the
above calculation in terms of specific deliveries to
final demand accounts rather than for a given set of
notional unit levels of output. Thus, given a specific
final demand vector /. then each column of Table H Is a

vector having the general form

(2 A)](/-f« )-V .



Appendix D

InduslrY/coinmodity group
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31
32
33
34
35
36
37
38
39
40

81
82
83
384
85
86
87
88
89
90

Agriculture

Forestry and fishing

Coal mining

Stone, slate, chalk, sand, etc. extraction
Other mining and quarrying

Grain milling

Other cereal foodstuffs

Sugar

Cocoa, chocolate and sugar confectionery
Oils and fats

Other food

Soft drinks

Alcoholic drink

Tobacco

Coke ovens and manufactured fuel

Mineral oil refining, lubricating oils and greases
General chemicals

Pharmaceutical chemicals and preparations
Toilet preparations

Paint

Soap and detergents

Synthetic resins, plastic materials and synthetic
rubber

Dyestuffs end pigments
Fertilizers

Other chemical industries

Iron castings, etc.

Other iron and steel

Aluminium and aluminium alloys
Other non-ferrous metals
Agricultural machinery

Machine tools

Pumps, valves and compressors
Industrial engines

Textile machinery

Construction and mechanical handling equipment

Office machinery

Other non-electrical machinery
Industrial plant and steel work
Other mechanical engineering

Instrument engineering

Electrical machinery

Insulated wires and cables
Electronics and telecommunications
Domestic electrical appliances

Other electrical goods

Shipbuilding and marine engineering
Wheeled tractors

Motor vehicles

Aerospace equipment

Other vehicles

Engineers' small tools

Cutlery and jewellery

Bolts, nuts, screws, etc.

Wire and wire manufactures

Cans and metal boxes

Other metal goods

Production of man-mada fibres
Cotton, etc. spinning and weaving
Woollen and worsted

Hosiery and knitted goods

Carpets

Household textiles and handkerchiefs
Textile finishing

Other textiles

Leather, leather goods and fur
Clothing

Footwear

Bricks, fireclay and refractory goods
Pottery and glass

Cement

Other building materials, etc.
Furniture and bedding, etc.

Timber and miscellaneous wood manufactures
Paper and board

Packaging products of paper, board, etc.
Other paper and board products
Printing and publishing

Rubber

Plastic products n.e.s.

Other manufacturing

Construction

Gas

Electricity

Water supply

Railways

Road transport

Other transport
Communication
Distributive trades
Miscellaneous services

Public administration. Domestic services.
Ownership of dwellings

Standard Industrial Classification,
1968 Minimum List Heading

001
002, 003
101
102, 103
104, 109
211

212,213,

216
217
221

214.215,

232
231, 239
240
261
262, 263
271
2172
273
274

275

276
277
278
279
313
311, 312
321
322, 323
331

332
333
334
335
336. 337
338
339
341
342, 349

351,352,

361
362

363, 364,

368
369
370
380
381
383

382, 364,

390
392. 396
393
394
395
391.399
411
412. 413
414
417

419
422/1
423

415,416,
431.432,

441. 442,

450
461
462. 463
464

469
472, 473

471,474,

4381
482
483, 484

485. 486,

491
496

492, 493,

500
601
602
603
701

702, 703,
705. 706,

708

810, 811,
861. 862.
876, 879,
889, 892,

Classification of Industry/commodity groups

The table below gives details of the composition and
coverage of the industry/commodity groups shown in
the detailed tables. Each group Is defined in terms of
the Standard Industrial Classification, 1968. The cor-

responding 1968 Census of Production report numbers
are also shown.

1968 Census of Production
report number

219 8, 9, 16

218, 229 10,11.14.17.18
20

19, 21. 22

23

24

25. 26

27. 28. 23

30

31

32

33

37.38.39.40. 41.42. 43
46

44, 45
47
48. 49
60

51
52

53

54

55. 56

57

58.59. 60,61.62. 63
64

65. 66

353. 354 67. 68. 69. 70

71
72
365, 366, 367 73. 74. 75. 76, 77
78
79
80
81
82
84
385 83. 85. 86

87

89. 93

90

91

92

88. 94. 95. 96. 97
98

99. 100

101

104

106
108
110

102.103.105.107.109.111.112
113.114. 115

116.117.118,119.120.121.122,123
124

125

125. 127

128

418, 421.422/2. 429
433

443, 444, 445, 446, 449

129. 130

132,133

131.134. 135.136

137

138,139

140,141

142. 143

144

149

145, 146, 147,148, 160

476, 479

489

494, 495. 499

704
707. 709

812, 820, 821, 831, 832
864, 865, 866, 871, 873
881. 883, 884, 885, 886,
893, 894, 895 and parts

of 860, 863, 872. 874, 882. 887.

888, 899

875. 891,
860. 863,

899

901, 906, and parts of
872, 874, 882, 887, 888,

217
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Table A Commodity analysis of domestic output in 1968

Salos by commodity group

91

30

AgricuKure

Forestry and fishing

Coal mining

Stone, slate, chalk, sand. etc. extraction
Other mining and quarrying

Grain millirig

Other cereal foodstuffs

Sugar

Cocoa, chocolate and sugar confectionery
Oils and fats

Other food

Soft drinks

Alcoholic drink

Tobacco

Coke ovens and manufactured fuel

Mineral oil refining, lubricating oils end greases
General chemicals

Pharmaceutical chemicals and preparations
Toilet preparations

Paint

Soap and detergents

Synthetic resins, plastic materials and synthetic rubber
Dyestuffs and pigments

Fertilizers

Other chemical industries

Iron castings, etc.

Other iron and steel

Aluminium and aluminium alloys

Other non-ferrous metals

Agricultural machinery

Machine tools

Pumps, valves and compressors

Industrial engines

Textile machinery

Construction and mechanical handling equipment
Office machinery

Other non-electrical machinery

Industrial plant and steel work

Other mechanical engineering

Instrument engineering

Electrical machinery

Insulated wires and cables
Electronics and telecommunications
Domestic electrical appliances

Other electrical goods

Shipbuilding and marine engineering
Wheeled tractors

Motor vehicles

Aerospace equipment

Other vehicles

Engineers' small tools

Cutlery and jewellery

Bolts, nuts, screws, etc.

Wire and wire manufactures

Cans and metal boxes

Other metal goods

Production of man-made fibres
Cotton, etc. spinning and weaving
Woollen and worsted

Hosiery and knitted goods

Carpets

Household textiles and handkerchiefs
Textile finishing

Other textiles

Leather, leather goods and fur
Clothing

Footwear

Bricks, fireclay and refractory goods
Pottery and glass

Cement

Other building materials, etc.

Furniture and bedding, etc.

Timber and miscellaneous wood manufactures
Paper and board

Packaging products of paper, board, etc.
Other paper and board products

Printing and publishing

Rubber

Plastic products n.e.s.

Other manufacturing

Construction

Gas

Electricity

Water supply

Railways

Road transport

Other transport
Communication
Distributive trades
Miscellaneous services

Total goods and services
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Table A Commodity analysis of domestic output in 1968 {continued)

Sales by commodity group
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32

Agriculture

Forestry and fishing

Coal mining

Stone, slate, chalk, sand, etc. extraction
Other mining and quarrying

Grain milling

Other cereal foodstuffs

Sugar

Cocoa, chocolate and sugar confectionery
Oils and fats

Other food

Soft drinks

Alcoholic drink

Tobacco

Coke ovens and manufactured fuel

Mineral oil refining, lubricating oils and greases
General chemicals

Pharmaceutical chemicals and preparations

Toilet preparations
Paint

Soap and detergents

Synthetic resins, plastic materials and synthetic rubber

Dyestuffs and pigments
Fertilizers

Other chemical industries

Iron castings, etc.

Other iron and steel

Aluminiom and aluminium alloys
Other non-ferrous metals
Agricultural machinery

Machine tools

Pumps, valves and compressors

Industrial engines

Textile machinery

Construction and mechanical handling equipment
Office machinery

Other non-electrical machinery

Industrial plant and steel work

Other mechanical engineering

Instrument engineering

Electrical machinery

Insulated wires and cables
Electronics and telecommunications
Domestic electrical appliances

Other electrical goods

Shipbuilding and marine engineering
Wheeled tractors

Motor vehicles

Aerospace equipment

Other vehicles

Engineers' small tools

Cutlery and Jewellery

Bolts, nuts, screws, etc.

Wire and wire manufactures

Cans and metal boxes

Other metal goods

Production of man-made fibres
Cotton, etc. spinning and weaving
Woollen and worsted

Hosiery and knitted goods

Carpets

Household textiles and handkerchiefs
Textile finishing

Other textiles

Leather, leather goods and fur
Clothing

Footwear

Bricks, fireclay and refractory goods
Pottery and glass

Cement

Other building materials, etc.

Furniture and bedding, etc.

Timber and miscellaneous wood manufactures
Paper and board

Packaging products of paper, board, etc.
Other paper and board products

Printing and publishing

Rubber

Plastic products n.e.s.

Other manufacturing

Construction

Gas

Electricity

Water supply

Railways

Road transport

Other transport
Communication
Distributive trades
Miscellaneous services

Total goods and services
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