
f i

Extracted from Economic Trends No. 242, December 1973

'oxes ^

'g on i|jg

on . linen
and

and ’naii'inajjg

let

“""ore,ha„30c™,,i,

a n d  dressing) and ftn.
i.

refrac to ry  goods i  I

id in g  m aterials, etc. n.c.s.
i *

tin g
‘s a n d  baskets 
3d a n d  cork  manufactures

I'

:ts  o f  paper, board and 
is
lionery

lu d in g  construction work)

The clarification of economic structure in the
United Kingdom in 1968

M. J. G reen, Statistician, and R. T. Baillee, Senior Assistant Statistician,
Central Statistical Office

I. Introduction
lnput>output tables for the United Kingdom have 
recently been published for the year 1968(‘). The tables 
in the 1968 study distinguish 90 industries in domestic 
production and present a detailed picture of their 
purchases and sales of commodities. The 90 industries 
distinguished and their ordering are based upon the 
Standard Industrial Classification, 1968(^). For many 
purposes both the detail and the ordering of the industries 
are of great value, but it can be useful to aggregate the 
1968 tables into broad industry and commodity groups, 
to re-order these aggregates, and by doing so ensure 
that important aspects of industrial structure are 
clarified, in this way it is possible to show for example, 
that the interdependence of the economy, one important 
aspect of industrial structure, is not as great as an 
initial inspection of the 1968 input-output tables might 
imply. It is the purpose of this article to show the steps 
needed to clarify industrial structure in order to reach 
this kind of result and, once this is done, to show what 
this implies for the use of the tables in analysing price and 
quantity movements.

The 1968 input-output tables are the largest so far 
produced for the U n it^  Kingdom. The framework upon 
which they are based is set out in the United Nations 
publication A System o f National Accounts^) and is the 
same as that used to construct the 1963 input-output 
tables(^). This framework makes a clear distinction 
between industries and commodities and enables the 
census of production data, upon which the United 
Kingdom tables are largely based, to be readily analysed.

At this point it is important to clarify the differences 
between industries and commodities. The starting point 
for defining both is the Standard Industrial Classification 
(SICK*)- The SIC describes in detail a large number of 
groups of goods and services. The goods and services 
within each group have, as a rule, a similar end-use 
and/or are produced by similar production processes. 
Each group of goods and services identified by the SIC 
is given a Minimum List Heading; such a group is 
called a commodity and so this term covers both goods 
and services.

A production establishment (the factory, quarry or 
mine) can produce goods and services belonging to more 
than one group, or Minimum List Heading, distinguished 
by the SIC. However if an establishment's output is 
analysed in detail it is possible to decide which group of 
goods and services it produces (that is, which commodity) 
is most important in terms of value. This commodity is

then called the establishment's principal product. The 
other groups of goods and services produced by an 
establishment are its non-principal products. Each 
establishment is classified to the Minimum List Heading 
of its principal product. The total of all establishments 
so classified is an industry. This indust^ will have the 
same Minimum List Heading as the principal products 
of the establishments that comprise it.

Consequently an industry is a Rouping of establish
ments and a commodity is the principal product of an 
industry.

For the 1968 input-output tables the Minimum List 
Headings of the SIC were a^regated to form 90 industries 
and therefore 90 commodities; and further aggregation 
has taken place to provide the tables presented in this 
article (Appendix IV). Clearly commodities so defined 
must cover a variety of individual products and in many 
cases they will not be homogeneous, but for many 
purposes such a lack of homogeneity is unimportant.

There are three basic tables of the input-output 
system from which all others are derived. The first of 
these, the make matrix, shows the commodities produced 
by industries. This table therefore provides a clear 
picture of principal and non-principal production. The 
second is the absorption matrix showing the commodities 
purchased by industries and by the categories of final 
demand (for example, consumption and capital forma
tion), and the payments by each industry for primary 
inputs (for example, income from employment and gross 
trading profits and taxes less subsidies on inputs) 
Lastly, the imports matrix shows the detailed purchase of 
imports by industries. These three tables arc set down as 
Tables A, B and C in the 1968 input-output study and are 
summarised in this article as Tables !, 2 and 3. Perhaps 
the most interesting of these tables is the absorption 
matrix where the input structure of industries is shown 
in the columns and the pattern of demand for commodi
ties in the rows.

Both the 1963 and 1968 input-output publications 
present a number of tables derived from the three basic 
ones mentioned above. These derived tables can be used 
for studying the interdependence of the economy j»nd 
for answering questions about the primary input content 
of industrial output and final demand.

The methodology used by the Central Sutisti 
Office to prepare the derived tables is also discussed 
the 1968 input-output study. The main features of this 
methodolo^ are elaborated below, and more formally 
in Appendix I. The ra n ^  of industries and
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for which input and output accounts have been published 
for 1968 may be grouped as follows:

(i) agriculture, forestry and fishing-

(ii) mining and quarrying

(iii) manufacturing-

-accounts presen
ted for two indus
tries;
accounts presen
ted for three in
dustries;
accounts presen
ted for seventy- 
hve industries;

(iv) accounts presented for each of the construction, gas, 
electricity and water industries and for six service 
industries.

The major source of data for the 1968 input-output study 
is the 1968 Census of Production, and this enables 
detailed inputs and outputs to be presented for manu
facturing industry. On the other hand little detail is 
presented for the service industries, a direct result of the 
paucity of data*

An examination of the 1968 input-output study will 
show that the three basic input-output tables and those 
derived from them, distinguish flows and coefficients 
based upon the recording of sales and purchases of goods 
and services of the value of £50,000 and above. Con
sequently the three basic tables and their derivatives 
present a formidable array of transactions, many of 
which are quite small. For most of the purposes to which 
input-output tables are put, this data is of considerable 
value but for other purposes this degree of detail may 
obscure many of the important structural features of 
the economy which input-output tables are able to 
reveal. In addition, as noted above, the 90 industries 
and commodities of the 1968 tables are based upon the 
Minimum List Headings of the Standard Industrial 
Classification, 1968, and the order in which they are 
presented follows that laid down by the SIC. This 
ordering is based upon a grouping of industries and 
commodities by similarity of production processes and 
product produced. However it can be fruitful to effect a 
re-ordering of the industries so that, where possible, 
each one is grouped with those industries supplying it 
with important inputs. If this re-ordering is followed by 
the elimination of the small transactions presented in 
the tables then a clearer picture of the interdependence 
of the economy is obtained.

To achieve this result three steps are necessary:
Step 1: Aggregation and re-ordering o f the tables
Firstly the published tables have been aggregated to 16 
industry and commodity groups and the results set down 
as Tables 1, 2 and 3 but with the industries and com
modities arranged in a different order from that implied 
by straightforward aggregation of the 90 x 90 tables. 
The definitions of these industries and commodities in

*It can be argued that the result of presenting data for individual 
industries in this way is to produce sets of tables that lack balance, 
since the service industries form such an important part of the 
United Kingdom economy. The Central Statistical Office is looking 
into the possibility of providing more data for the service industries 
and future input-output tables (perhaps from 1974 onwards) 
should be more satisfactory in this regard.

terms of the 90 industries of the 1968 study and the 
Minimum List Headings of the SIC, 1968 are set out 
below.

16 industry/ 
commodity system

Industry /commodity 
numbm from the 

90 x  90 1968 
input-output study

1 Coal mining
2 Mineral oil 

rehning
3 Gas
4 Electricity
5 Coke ovens
6 Metal 

manufacturing
7 Other 

manufacturing
8 Textiles, leather 

and clothing
9 Agriculture, 

forestry and 
fishing

10 Food 
manufacturing

11 Alcoholic drink 
and tobacco

12 Extraction 
(excluding coal 
mining)

13 Building 
materials 
Construction 
Water and services 
Transport

26-56

Minimum List 
Headings of the 

Standard Industrial 
Classification, 1968

101
262, 263 

601 
602 
261

311 to 399

17-25 and 72-80 271 to 279; 471 to 499

57-67 411 to 450

6-12 
13,14

4,5

68-71
81

84, 88-90 
85-87

001, 002, 003 

211 to 229. 232 

231,239.240

102 to 109

461 to 469 
500

603, 708, 810-899 
701 to 707,709

This aggregation and ordering of industries and com
modities -is chosen to distinguish certain commodity 
groups, for example, fuels, commodities 1 to 4; food and 
related commodities, 9 to 11; commodities linked to 
building activity, 12 to 14. Further disaggregation could 
produce more commodity groups of this type, but such 
disaggregation would not invalidate the main conclusions 
to be drawn from this 16 commodity system set down in 
Parts II and III of this article. For a longer discussion of 
the possibilities of further disaggregation see Part II 
below. The results of this aggregation and ordering as 
they affect the three basic tables of the input-output 
system can be seen by examining Tables 1, 2 and 3. 
The output side of domestic production is set down in 
Table 1, each column of which refers to an industry and 
the entries in each column set down the value of the 
commodities produced by it. Industry outputs are given 
by the column totals. Commodity outputs are given by 
the row totals.

The input side of domestic production is set down in 
Table 2 which shows the extent to which each industry 
or category of final demand buys domestically produced 
commodities or primary inputs. The first sixteen column 
totals of Table 2 equal total industry input and, since 
total industry input must equal total industry output, 
the first sixteen column totals of Table 2 equal the 
column totals of Table 1. Similarly, as the output of 
domestically produced commodities is either sold to 
intermediate or final demand, the row totals of Table I 
equal the row totals of Table 2. (See footnote to Table 2).

The purchase of imports of goods and services by 
domestic industries is given in one line of Table 2. 
For some purposes it is useful to reveal the
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individual commodity detail of the imported commodi* 
ties purchased by industries and this is done in Table 3. 
The individual entries in Table 3 are on a c.i.f.t basis and 
the adjustments to the f.o.b.f basis as they appear in 
Table 2» and indeed as they appear in the national 
accounts, are carried out in the final row.

The tables given in this analysis are consistent with 
the 1972 National Income and Expenditure Blue Book 
which is the basis of the publish^ 1968 input-output 
tables.

Step 2: The construction o f symmetrical input-output
tables

Table 2 described above sets down in the first sixteen 
entries in the first sixteen columns the purchase of 
commodities by industries. The industry accounts are 
completed by each industry's purchase of primary inputs.

By dividing each entry in each of the first sixteen 
columns of the table by the appropriate column total 
the commodities required per unit of industry output 
may be calculated. Such a table lacks symmetry since it 
specifies commodities purchased by industries. It is 
difficult to establish from such a table what are the indirect 
effects of supplying inputs to industries.

Thus consider an example. From Table 2 a coefficient 
may be calculated to show that industry 1 purchases 
commodity 4 at the level of 4 per cent per unit of 
industry output. The indirect effects come into the 
picture when the inputs required by commodity 4 are 
considered. This is the second round of the production 
process. However, Tabic 2—even in coefficient form— 
docs not specify what inputs into commodity production 
processes are, only inputs into industry production 
processes. Hence the impact of industrial activity on 
industries supplying inputs into the industry first con
sidered cannot be accurately assessed from Table 2. 
To enable such questions to be answered it is necessary 
to construct tables which arc symmetrical in the sense 
that either the rows and columns refer to commodities 
or to industries. Therefore such symmetrical tables show 
industries buying industry outputs (and not commodities) 
or commodity production processes buying commodities.

In this article only one sort of symmetrical table has 
been constructed and this shows commodity production 
processes purchasing commodities. To construct such a 
table it is necessary to sub-divide industry input accounts 
—the columns of Tabic 2—into the input accounts for 
the separate commodities produced by the industry in 
question. To do this, assumptions must be made about 
the inputs necessary for each of the commodity pro
duction processes covered by an industry’s total activity. 
Such assumptions can then be used to sub-<iivide each 
industry input account, and to assemble commodity 
input accounts. A more precise description of this 
procedure is set out in Appendix 1. The result of making 
such assumptions and of calculating a symmetrical table 
of commodity inputs entering commodity production 
processes is set down as Table 4. The entries cover the 
purchase of domestically produced commodities by 
commodity production processes (this corresponds to 
Table K of the 1968 input-output study).

Step 3: The elimination o f small entries in Table 4
An examination of Table 4 shows that the values of many 
commodity inputs used in the pro<Iuction of other 
commodities are small. It can be argued that the presence 
of such small entries obscures important aspects of the 
links between commodity production processes. To 
clarify matters all entries less than one per cent of total 
commodity input have been removed from Table 4 and 
the result set down as Table S. The quantitative effect of 
eliminating these small entries on the total of commodity 
purchases by each commodity production account is set 
down below the table. In most cases the effect is small; 
the commodity most affected is the metal manufactures 
commodity where 4 per cent of total inputs are removed 
by eliminating small entries.

11. The important features of industrial structure
As shown in Part I. Table 5 has been derived directly 
from Table 4 by rounding and by eliminating all entries 
less than one per cent of total commodity output. It must 
be stressed that the entries eliminated in going from 
Table 4 to Table 5, although small in terms of value 
may be of great technical importance. For example, the 
sale of coke ovens* output to the metal manufactures* 
commodity production account is essential for ensuring 
the production of pig iron by blast furnaces and therefore 
the production of iron and steel in genera). What is true 
of blast furnace coke is also true of many other small 
entries. Consequently Table 5 is only of use for answering 
a limited number of questions. Indications of such 
questions are given in Part 111 below.

The purpose of removing the quantitatively unimpor
tant commodity inputs from Table 4 is to reveal certain 
features of the interdependence of the economy. The 
pattern of inter-commodity purchases and sales that 
emerges in Table 5 after rejecting the unimportant items 
has been emphasised by placing a full line around 
transactions within particular groups of commodities. 
Thus a full line has been placed around the transactions 
within and between the fuel industries, within and 
between the commodities metal manufactures and other 
manufactures. Similarly, lines have been drawn around 
the textile commodity; the transactions within and 
between the food and related commodities; the trans
actions within and between the commodities linked to 
building activities; and around similar transactions 
between transport and miscellaneous services. In 
addition certain commodities are purchased by most 
production processes and a dotted line surrounds these 
transactions. Observe that only ten transactions fall 
outside the full or dotted lines. As the discussion below 
will show, several of these outlying transactions could, in 
principle, be eliminated if it were possible to allow for 
the lack of homogeneity within each commodity group. 
It should be stressed that Table 5 emphasises transactions 
that are important in terms of value. Many transactions 
of technical importance will have been eliminated.

tc.i.f. is an abbreviation of 'cost, insurance and freight', 
f.o.b. is an abbreviation of ‘free on board*.

Table 5 clearly shows that certain commodities for 
example, transport and miscellaneous services, arc 
purchased by most production processes but that other 
groups of commodities either supply processes within 
the groups distinguished by the aggregation and ordering 
underlying Table 5, or final demand and do not sell
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significant amounts elsewhere (for example, the textile 
commodity, food and associated commodities, and the 
commodities linked to building activity).

It should be stressed that the partitioning of Table 5 
into blocks can be improved upon, given further dis
aggregation of the table. Thus it is possible to distin^ish 
a group of commodities such as timber and furniture 
by removing them from the grouping ‘other manufac
tures’ and settting them down as a separate block of 
commodities in a similar manner to the commodities 
linked to building activity. In addition it is possible 
that the chemical commodities could be separated from 
the other manufactures commodity to show the sales of 
basic organic and inorganic chemicals to production 
processes making secondary chemicals, which then sell 
these to processes making output largely sold td final 
demand, such as toilet preparations, and soaps and 
detergents. Consequently, the basic format of Table 5 
may be applied to ranges of commodities more elaborate 
than the simple disaggregation set down in this article}.

To give some quantitative idea of the balance between 
the figures in Table 5 and the amount of these com
modities sold to final demand it is worth mentioning that 
for the food manufacturing commodity just over 75 per 
cent of its output goes directly to final demand (and 
almost 89 per cent of that to consumers’ expenditure); 
of the remaining 25 per cent purchased by intermediate 
production 23 per cent goes into the production of the 
commodities within the food block as distinguished in 
Table 5 and only 2 per cent goes elsewhere. For the 
group of commodities linked to building activity dis
tinguished by Table 5, 68 per cent goes straight to final 
demand, 23 per cent of total commodity output is used 
for production within the building activities block, and 
only 9 per cent is used in the production of other com
modities.

The lack of significant interdependence between 
certain blocks of commodities has important implications 
for the use of input-output tables for studying the impact 
on the economy of particular price and quantity move
ments; this point will be discussed in Part 111 below. 
What must be clarified is that the use of Tables 4 and 5 
in coefficient form focuses attention on the flows between 
commodities as seen from the viewpoint of the purchasing 
production process and therefore a transaction is only 
important and therefore only appears in Table 5, if it is 
significant in that regard.

It is possible to advance explanations for certain 
important transactions in Table 5 that fall outside the 
solid or dotted lines. Thus the purchase of the extraction 
commodity by the gas production process covers the pur
chase of natural gas. This is evidence of lack of homogen
eity in the extraction commodity which otherwise covers 
the extraction of chalk, sand, and gravel and other mining 
and quarrying activities. The purchase of the building 
materials commodity by the drink and tobacco manu
facturing process covers the purchase of bottles for 
bottling drink; once again a problem of homogeneity. 
The same problem also arises with the commodity coke 
ovens. Part of the output is purchased by the metal

(For a related discussion on structural features of the American 
and other economies see Input-Output Economics by LeontiefC).

manufactures* commodity in the form of hard coke for 
use in blast furnaces but other outputs produced as 
by-products such as gas are partly purchas^ by the gas 
industry, which accounts for the entry in the coke row 
and the gas column.

The purchase of construction output by the processes 
producing coal, gas and agricultural goods is not 
strictly due to the problem of homogeneity, but results 
because certain industries incur substantial costs on 
current account due to the repair and maintenance of 
buildings and works. The purchases of the commodity 
textiles, leather and clothing by other manufacturing 
and services, covers the purchase of items such as sacking 
and the purchase of clothing for people employed in the 
production of services.

ni. The consideration of direct and indirect 
effects

The domestic commodity x commodity matrix set out 
in Table 4 has the inverse shown as Table 6. The inverse 
has the property that the entries in each column specify 
the direct and indirect input requirements for producing 
I,(X)0 units of the commodity to which the column 
refers. The indirect effects are included because the inverse 
of the input-output table makes it possible to consider, not 
only the first round of the production process, but also 
the purchase of commodities by production processes 
supplying commodities as inputs to the productive 
process first considered, and so on. A formal discussion 
of the inverse procedure is set out in Appendix II where 
it is shown that the indirect flows can be interpreted as 
the sum of the inputs required at successive stages of 
production.

It is now possible to proceed in a manner similar to 
that used to derive the partitioned matrix set out in 
Table 5, from Table 4. By eliminating from Table 6 all 
the entries less than 1 per cent of the output of the 
commodity to which the column refers, it is possible to 
focus attention on the important direct and indirect 
effects revealed by the input-output table. The result of 
doing this is set down as Table 7 where once again full 
and broken lines have been drawn in around the same 
blocks of transactions as in Table 5. Table 7 shows that 
although the number of eptries outside the full and broken 
lines is increased both in number and magnitude the 
structure of Table 7 is broadly the same as Table 5. 
This leads to the interesting conclusion that when the 
analysis of direct inputs makes it possible to divide the 
domestic economy into:

(a) a group of commodities purchased by most 
domestic production processes in the economy 
(such as fuels, metal and other manufactures, 
transport and services);

(b) commodities only supplying inputs in significant 
amounts to a group of related production processes 
and final demand (for example, food and related 
commodities, the textiles, leather and clothing com
modities, and the commodities related to building 
activity);

then the partitioning applies to both the direct and 
indirect effects generated within the economy, as well as
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the direct effects alone. The formal statement of this 
result is set up in Appendix III.

The importance of this result can be seen when using 
Table 7 to analyse the effect of price increases on com
modity output. Consider the commodity agriculture. 
When direct and indirect effects are taken into account 
and small entries are eliminated, agriculture only 
supplies goods to itself, the commodity food manufac
tures and drink and tobacco. For food manufacturing each 
1,000 units of output requires 233 units of agricultural 
commodity so if the latter incurs a price rise of 10 per 
cent, the effect on food manufacturing taking into 
account direct and indirect effects is about 2^ per cent 
assuming that all other magnitudes recorded by the tables 
remain the same pro rata^. However, as nearly all the other 
entries in the row arc less than 1 per cent of the output 
of the commodity to which the column refers, then the 
price rise in agriculture will have little immediate impact 
on the cost structure of other commodities; its effect will 
be concentrated in the food commodities. This simple 
analysis does not, of course, allow for the possibility that 
a price rise of agricultural goods might affect costs in 
other industries through its impact on general wage 
levels. In addition no allowance is made for the possi
bility that distribution margins might be calculated on 
an ad valorem basis. A similar result arises because of a 
price rise of the textiles, leather and clothing commodity 
which will have a slight impact on other manufactures 
and services but little impact elsewhere except within 
textiles itself.

This argument illustrates how the inverse table may be 
used to give an indication of the direct and indirect effect 
of price increases of particular commodities on other 
commodities. In a like manner the table may be used to 
show’ how a commodity is itself affected by increases or 
decreases in the level of output of other production 
processes. Thus the row for the commodity agriculture, 
in showing the important purchases of this commodity, 
so enabling processes most affected by price rises of 
agricultural goods to be readily identified, also shows 
which processes affect directly and indirectly the level of 
activity within agriculture. The important processes are. 
of course, agriculture itself, food manufactures and 
drink and tobacco. Thus an increase or decrease in the 
output of food manufactures will have an important 
impact on the level of agricultural food production, 
whereas a change in metal manufactures output, for 
example, will have little immediate direct or indirect effect.

All this is not true of commodities such as electricity 
which is purchased by almost all production processes 
in the economy in significant amounts. In addition a 
change in the level of activity in most other production 
processes will have an important impact on the amount 
of electricity demanded.

To generalise from this point therefore in the case of 
the first group of commodities specified under sub
heading (a) above, the impact of price rises is economy 
wide. However for the group of commodities specified 
under (b) above, price rises are concentrated within the

§The use of input-output tables to produce a result such as this, is
dependent upon the adoption of certain assumptions, the most 
important or which are linearity and homogeneity (: the 1968
input-output studyO).

group of commodities to which they arc linked. Conse
quently Tables 5 and 7 show that certain groups of 
commodities can be identified which, by and large, 
arc insulated both from output and price movements 
occuring in certain other sections of the economy. 
As stressed in the argument following the example of 
a price rise of agricultural goods, any effect of these 
particular price and quantity movements that does fall 
on commodities outside groups of the type specified in 
sub-heading (b) above, must occur through other 
mechanisms outside the simple framework at present 
being considered, such as the effect of quantity and 
price movements on incomes generated and their 
impact on patterns of expenditure. All this has consider
able implications for the use of input-output analysis in 
the study of the effect of price and quantity movements 
on particular production processes. The important 
point made by Tables 5 and 7 is that the use of a highly 
disaggregated analysis, based upon input-output tables 
constructed for base years, is appropriate for certain 
groups of commodities but inappropriate for others. 
Thus if the aim of a particular study is to focus attention 
on commodities which are to some extent isolated 
from movements in the remainder of the economv in thew

way in which the food commodities and the commodities 
linked to building activities (as specified in Tables 5 and 7) 
clearly are, then the use of an entire disaggregated input- 
output exercise using all the data set out in the 1968 
input-output study may be unnecessarily laborious. 
Clearly in such a case it is desirable to aggregate those 
commodities which are not of immediate concern to the 
study of a commodity of type (b) into broad summarv’ 
headings and to use the resources available to isolate as 
much detail as possible w ithin the group of commodities 
under consideration. In this way peripheral production 
can be summarised, attention focused in particular 
areas without great loss to the numerical results. However 
if attention is to be focused on commodities such as 
electricity or iron and steel manufactures then clearly 
there is a need for the full disaggregation provided in a 
study such as the 1968 tables. Such commodities arc 
supplied to a large range of processes in the economy, 
and summary methods are not appropriate.

Finally, it must be stressed that tables such ns $ and 7 
can only be used to answer simple questions about price 
and quantity movements of the ivpc discussed above. 
They may be totally inappropriate for other forms of 
analvsis.

References
Studies in Official Statistics No. 22. Input-output 
tables for the I'nited Kiufsdom I96S. Central Statisti
cal Office (HMSO 1973).
Standard Industrial Classification., I96S. Central 
Statistical Office (HMSO 1968).
A System o f National Accounts. Studies in Methods, 
Series F No. 2, United Nations (1968).
Studies ip Official Statistics No. 16, Input-output 
tables for the I'nited Kingdom 196}. Central Statisti
cal Office (HMSO 1970).
Input-Output Economics, W. Leontief, Oxford Univ cr- 
siiy Press, New York (1966).

1 "

i; A

V, V
sS-". *

U

w



N .

isft

»>«•'
r*IMI.

W'
4 9

f 'i l

'>1J•ril

ifKl

APPENDIX Technologies of production and the construction

It is possible to express the flows set out in Table 2 in 
algebraic form as the national accounting identity:

q := X i+ f  (1)
using the notation given in the UK 1968 input-output 
tables(^); where ^ is a vector of commodity outputs 
(that is, it is the row totals of Table 2), X  is the inter
mediate transactions part of the absorption matrix, i is 
the unit vector and /  is the aggregate final demand 
vector. (In the discussion below a circumflex over a vector 
indicates that the vector has been diagonalised).

The interpretation of equation (1) is that all commodity 
output is purchased by either intermediate or final 
demand. The intermediate demand part of the absorption 
matrix may be expressed in coefficient form by dividing 
the entries in each column by the appropriate industry 
input or output. The resulting coefficient matrix B 
satisfies the following relationship, where g is the vector 
of industry outputs,

B = X .t- ^  (2)
Substituting for X  in equation (1) then 

q=B. g i+ f
that is q=B. g-\-f (3)
This linear equation relates commodity outputs to 
industry outputs and the commodities purchased 
by final demand. Matrix B is the commodity into 
industry coefficient matrix; however a commodity into 
commodity matrix A say—must satisfy the following 
equation,

q=Aq-\-f (4)
so that each commodity output is a linear combination 
of all commodity outputs plus the amounts going to 
final demand. To derive equation (4) it is necessary to 
obtain a functional relationship between g and q and to 
substitute for g in equation (3). A general linear form of 
this relationship may be written as

g=Rq  (5)
where 7? is a square weighting matrix with column sums 
equal to unity, which can be interpreted as a matrix 
which weights together commodity outputs q to form 
industry outputs g, or in the form

weights industry outputs together to give commodity 
outputs. Equation (5) is thus an important theoretical 
statement about the structure of production. The form 
of the matrix R reflects the different types of assumption 
about the technology of production that can be made. 
The detailed derivation of the matrix R is set out in the 
mathematical appendix of the 1968 input-output volume 
where it is shown that in the UK input-output system R 
is a combination of two particular assumptions about 
the technology of production. One is the commodity 
technology assumption, where it is assumed that each 
commodity is produced from a fixed input structure 
which specifies the exact amount of input commodities 
required. Consequently whenever an industry produces a

5 6

particular commodity it must purchase the necessary 
range of inputs in the required amounts and, to change 
the level of output of a commodity made, the inputs into 
these industries must be adjusted in the correct proportion. 
The input structure of each commodity is given by the 
inputs of the industry of which it is the principal product 
after allowance has been made for non-principal pro
duction. One form of R  gives expression to the com
modity technology assumption and can be used to derive 
a commodity x commodity matrix.

The other, the indust^ technology, assumes that each 
industry has a unique input structure. Consequently a 
change in the mix of outputs made by an industry has no 
effect on the inputs purchased. An alternative form of 
matrix R gives expression to this technology assumption 
and can also be used to construct a commodity x 
commodity matrix.

The commodity technology assumption is applicable 
in those cases where an industry produces a non-principal 
product using a process very distinct from that used to 
produce the principal product; for example, the pro
duction of commodity construction by the fuel industries 
which includes the laying of gas mains, which is a product 
very different from the fuel commodities. The industry 
technology assumption covers non-principal production 
produced as by-products of a main industrial process. 
An example is the coke ovens industry which auto
matically produces gas when it makes coke. The gas 
produced in this way does not have its own input 
structure since it is a by-product and so the industry 
technology assumption is appropriate.

As noted, different forms of R are linked with the 
different technology assumptions introduced above. 
However, the matrix R can also be used to reflect a 
weighting together of those two assumptions. When this 
has been done the relationship between commodity and 
industry outputs as expressed by equation (5) can be 
substituted for g in equation (3) to obtain

q= B .R .q+ f (6)
Comparing equation (6) with equation (4), a solution for 
the commodity by commodity matrix A is

A ^ B R (7)
In practice the matrix R  is derived from the m ^ e  

matrix—Table I—which provides an exact specification 
of the extent of non-principal production. The necessary 
steps for doing this are set out at length in the 1968 
input-output study. The effect of matrix R  on matrix B is 
to replace each column of 5  by a linear relationship 
involving all the columns of B. In this way the inputs 
into the same commodity made in different industries 
are gathered together into one commodity production 
account, to which each of the columns of A refer.

Equation (7) describes the procedure used to calculate 
Table 4.
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inverse APPENDIX II

Appendix 1 introduced an important equation:
g=Aq-{-f (4)

where the A matrix shows in coefficient form the direct 
commodity inputs required to produce different com
modities.

In addition it is important to know the level of 
commodity production necessary to satisfy hnai demand. 
Some commodity output will go directly to final demand 
from the relevant commodity production process 
(for example, food from the agriculture or food manu
facturing production process to consumers’ expenditure; 
the output of certain types of plant and machinery 
directly to gross domestic fixed capital formation). 
However, a large amount of commodity output is 
purchased by commodity production processes for 
further processing; this is intermediate demand. Once a 
commodity production process has purchased the 
range of necessary inputs, it will be able to produce 
commodity output that in its turn will go partly to final 
demand and partly to intermediate demand. Consequently 
any particular commodity may need to pass through 
several stages of production before it is incorporated in 
the types of goods that arc sold to final demand.

Equation (4) can be expressed in one particular way 
to show the link between goods delivered to final 
demand and individual commodity outputs, in a way 
that takes account of the passage of goods through 
sequential production processes. Thus equation (4) may 
be written as

q M I ~ A ) - ^ f .................-(8)
This equation shows that to provide a particular set of 
goods to final demands—/ —the output of each com

modity necessary is itself determined by a linear combi
nation of the final demands for each commodity. The 
implication of this is that the final demand for any 
commodity will have repercussions on a large number of 
commodity outputs via the interdependence of the 
production process. (The extent to which this occurs 
depends of course on the form of A—sec the main body 
of the text and Appendix 111.)

The vector ( /—/<)•‘ /h a s a n  interesting interpretation 
since, given conditions on the matrix A that will always 
be satisfied within the input-output framework, it is 
possible to expand the matrix ( /—>4)"* in an infinite 
power scries:

.....................................................................................................

and therefore
^ = / - | - > 4 / - | " ~ ......  (9)

Equation (9) shows that total commodity output q must 
satisfy final demand f .  next an amount A f  needed for 
intermediate production to meet final demand / ,  then 
an amount A ^f needed to produce A^f, ................... etc.

To link this discussion with a numerical version of 
the inverse matrix, consider the second column of 
Table 6 which sets out the inputs needed to produce
1.000 units of the commodity mineral oil. Note that 
1,005 units of mineral oil are ne^ed, 11 units of electricity 
commodity, 40 of the commodity metal manufactures, 
etc. The amount of mineral oil required is greater than
1.000 units since the extra production of this commodity 
is an input into other commodity production processes 
such as electricity, metal manufactures which in their 
turn are needed as input for the mineral oil production 
process.

Inverse of a partitioned matrix of a particular type APPENDIX III

The matrix set out as Table 4 has. after some further 
rc-ordering of the columns and rows, a structure that 
may be represented algebraically as

't i l  A i 2 ' t i j

=  A 2 2 O

■^22 ^ 2 1 — 0 *  - ^ 2 2  ^ 2 2  —  ^
■^22 ^ 2 3 = = t l t  - ^ 3 3  ^ 3 1 = 0  

^ 3 3  ^ 3 2  =  0 »  - ^ 3 3  ^ 3 3  —  ̂
Under certain sensible assumptions, namely that the 
columns of the Aij are linearly independent, the above 
nine equations can be solved for the C/y ( i= l . . . .  3;

0 0 A^3 J
Let the inverse of this matrix have the form

rC |i  C12 C|3

y =  l . . . 3 )
^ i i —-̂ 11

—1

C—•< C21 C22 C23

€ 2 2 —^ 2 2  

^ 33—^ 3 3 —I

C 3 I  C 3 2  C 3 3  J
Where C is partitioned such that its sub-matrices Cy are 
of the same dimensions as the corresponding sub-

C ,3 -
^ 1 2  ^̂ 22 
^13 -̂ 33

with the remaining Cy equal to zero. This means that the 
matrix C has the form

matrices in A. 1 ~ A i  1 12/̂ 22 ~ A ^ t'A ,,A
The A and C must satisfy the equation 0 A 2~2 0

A

A C ^ I 0 0 ^33
Which on expansion is

■4l| C |i + ^ 1 2  C21 hAiy C31 
^ 1 1  C i2 +  '4i2 C22 +  ̂ 13 ^32 
' t i l  C | 3 * f y 4 | 2  t ^ 2 3 + ' t | 3  C 3 3

This form is similar to that of A, showing that if a group 
of commodities are isolated when direct effects are 
considered (the matrix A), they are isolated in an 
equivalent way when indirect effects are taken into 
account.

r.
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APPENDIX IV

TABLE 1

Commodities

1 Coal mining ..

2 Mineral oil refining

3 Gas . .

4 Electricity

5 Coke ovens . .

6 Metal manufactures

7 Other manufactures

Tables
The make matrix

£ million

Industries

• #

8 Textiles, leather and clothing

9 Agriculture, forestry and fishing

10 Food manufactures . .

11 Alcoholic drink and tobacco

12 Extraction (excluding coal mining)

13 Building materials . .

14 Construction.........................

15 Water and services . .

16 Transport .........................

Total

Coal mining Mineral oil 
refining Gas Electrici^ Coke ovens

Metal
manufactur*

$

Other
manufactur

mg ing

1 2 3 4 5 6 7
80M — — — — — —

— 94M 0*2 — ~ 1*3 27*3
— — 521*3 — 21*9 6*9 0*1

2-1 2*8 1.4806 4*7 16*2
— — 52 — 202-6 0*3 2*4
— — — — — 15,670*4 35*3
08 5*2 3-4 — 61 67*1 7,067*0

— — — — — 11*7 17*7

— — — — 8*9
— — — — — — 0‘1
— — — — — 1*4 0*5

01 6*5 12*0

100 24-5 97-5 60*6 4*1

0*8 28-4 26-2 200*8 90*5

2-3 2*9 — — 0*1 105*5 89*9

816*3 952*8 5830 1,604*3 230*8 16,137*2 7,372*0
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The absorption matrix
TABLE 2 (continued) £ miUioQ

EztnctioD 
(exeindlai 

eo«l mialni;
Building
nuteriAU

Coo-
•tnictJoo

WAter And
Aenrkct Transport ^ Total Consumen*

eipcnditure
Public

Authorities*
espeodilure

Grots 
domestic 

filed cApiul 
forme lion

Stocks
Eiports 
of goods

And
services

TotA)
fiOAl

output
T o Ia J

output

12 13 14 IS 16 , 17
1 1 22-7 r-0 1-2 0-7 014-2 1550 295 — —98 12 2 1869 801 1 1

111 35 6 29 1 45 8 60-7 630-9 114 7 310 — 92 339 1 9700 2
0-t 7-0

31-8

2-3

13-4
50-9 

214 8

0-4

39-9

188-7

768-S
3300 20-3 6 4

A A
— 4 3 361-5 5502 3

607"0 2S*0 2*7 7)8*1 1,506 6 

2105

4

0-1 4-4 0-5 O-I 1 1400 500
1

18 3 —12 34 70 S ! 5
115

I2B

67-3 

67 6

701 3 

378-8

3927

945-7
198-6

61-2
7.916-5 
4.514 1

1

765 2 

1.108-7 !

986 7 2.8152 ; -75-5 3,3255 7,817-1 15,7336 6
358-4 85*1 75-5 1,058-3 1 

672 5

2,6860 

2,087 5

I 7

0-2 4-3 5-0 157-9 II-3 1.610-4 1,344 1 51 8
1j
1I 19 1 3.697-9 8

— 0 6 — 10-6 5-9 1.4205 917-2 ! 44 5
1

5-2 1 23-7 897 1,080 3 2.5008 9
— 0 2 — 1 12-8 10-6 952-6 2.54 5 6 1094 0-9 ; 370 180 8 2,873-7 3,826 3 10
— — 1 ! 21-71 5-6 82-1 596-6 1-2 0 7 10-6 228 2 837-3 919^4 11

3-9 36 3 91-0 0-9 198-9 20 10-7 0-S 0-1 26-S 39-8 238-7 12
t-2 808 497 3 229 11-3 866-7 620 25-5 5 8 102 6 1959 1,062 6 13
7-6 2-3 946 5 64 7 ! 5-9 1.279-9 602-0 255-9 3,911-5 no 31-1 4,811-5 6.091-4 14

16-9 83-2 231-6 1.091-5 148-9 4.4608 10.7310 5,372-2 757 7 — 1.091-1 17,9520 22 .41280 IS
3-3 123-5 103-3 499-9 313-8 2.093-3 1,031-5 1082 13-2 5-4 1,223 4 2.381-7 4.4750 16

17-6 56-4 123-3 222-7 902-4
1

S.754-S 1,793-3 473 5 S76-I 105 1 470-5 3.416-5 9,1710 17
0-6 28 14-8 45-4 10-4 314-2 539-6 —619-5 —3520 — 117-7 -314-2 — 18

243 32-9 2382 9309 23-3 1,580-2 3.949-5 340-0 1680 1 —25 7 4.431-8 6,012-0 19
650 325-9 1,7950 lk965-l 1.5820 25.3400 — — —

I
— — 25,3400 20

52-0 107 6 733-0 5.1880 6750 11,4700 — — —

1
1

— — 11,470 0
244 1 1.093-2 5.9054 21.885 3( 4,068-8 72.l97-0(*i 27.2450 7.7180 8.0170 2140 8,799 0 52,9930 124.1900
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The imports matrix
TABLE 3

£ million

Purchases by industry

Commodity imports

« •

g •

1 Coal mining
2 Mineral oil refining

3 Gas
4 Electricity

5 Coke ovens
6 Metal manufactures

7 Other manufactures
8 Textiles, leather and clothing . ■

9 Agriculture, forestry and fishing

10 Food manufactures
11 Alcoholic drink and tobacco .■
12 Extraction (excluding coat mining)

13 Building materials

14 Construction

15 Water and services

16 Transport

Coal
rntning

1

Mineral 
oil refioing

78-7

0'3

• g

Valuation and coverage adjustment 

Less Insurance and freight 

Imports of services 

Total

583-7

Gas

17-8

Electricity

9-3

1-7

12-9

516-2 251

Coke
ovens

Metal
manu

facturing

24-2

0-8

12-1 1-3 1.308-2

Other
manu*

facturing

TexUles. 
leather and

clothing

Agricul
ture, 

forestry 
and fishing

Food
manu

facturing
Alcoholic 
drink and 

tobacco

7 8 9 10 11

330 4-4 8-7 6-7 1-5

27-1 10-0 4-4 4-7 2-4
795-7 59-9 23-1 17-7 5-0
38-0 274-9 1-5 0-5 —

56-9 120-1 58-3 292-2 123-4

12-6 0-4 11-3 493-4 3-2
— — 0-2 —
42 4 35 05 —

17

— —

0-8 0-3

24-1 —6-4 —0 6 — —

—124-7 —31-7 —9-7 —800 -7 -3

146-3 42-8 4 2 49 1 13-4

1,053 1 477-9 101-7 785-3 141-9
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The imoorts matrix
TABLE 3 (continued) £ million

Extract ioo 
(exdodlns 

coal mlnifu)

12

Building
materials

13

Construe*
tioo

•

14

Water and 
■ervicei

IS

TriA^x>rt

16

Tout Comumert’
ttpeoditur« Kor!*̂

expenditure

Orots
domcscic 

n ted  capful 
forma lion

Stocks Re^apofts

; Remmed | 
foods and 1 
foods(or 1 
processinf I 
and repair

T oul 1 
supply 1

_ — — — — — — — 1 — 1 — 1 1

3-6 9*1 9*S lS-9 16*7 240-1 34-2 172 — — 0-8 1 292-5 1 2

— — — — — — — — — — 1 — 1 3

— — — — — 1-7 — — — — — — I 1-7 4

— — — — — — — — — — — 1 5

0-8 4*3 46*3 634 17*2 1.043 8 144-3 193*2 46S4 7S4 361-0 231 0 2,5141 1 6

2-4 9 4 534 36 7 34 1,081 5 93 1 164 — 9*6 13-2 30-9 iJAS-2 7

2-3 — S4 0-7 328 6 219 1 — — 2*5 17 7 17-0 5844) 1 8

0*1 «•» 14 32 656-0 351-5 169 — 14 42-4 1-3 1.0720 1 9

_ 2*3 2*2 526-2 520-4 327 — 8 5 18-2 1-3 1,107 3 1 10

— — — 0-2 737 — — — 7 1 0-2 812 1 11

234 t-4 — — 8878 — — — 103 4 7 0 1 902^ 1 12

— S*1 114 37 — 35 8 8 9 — — —0 1 0-4 0 8 458 13

_ — — — — — — — — — — 1 14

— — 1 2 — 8 2 31-6 — — — 54) 5-0 498 IS

— — — — — — — 1 — 1 — 1 16

_ —0-4 — —0 8 6-9 —123 -9 -8 —37 1 124 3 — 1 —2878 1 —222 7 1

—1-0 —7-7 —14-8 —11-7 —6 5 —578-3 —123-1 —15 1 —276 —8 6 — 1 ^  1 —7527

11-8 tO-4 lS-2 975 858-2 1,535-2 4494 246 8 144 32 — 1 _ l 2,2494) 1

17-4 S6-4 123 3 222-7 9024 5,7545 1.793 3 473 5 576 1 103 1 470 5 1 — 1 9,171 0 1
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Commodity x commodity table in coefficient form(*)

TABLE 4

Sales of
Purchases of 
commodities

Coal
mining

Mineral oil 
refining Gas Electricity Coke ovens Metal

manufactures
Other

manufacture:
commodities ^

1 2 3 4 5 6 7
%

1 Coal mining — — 1200 214-5 575-6 M 5-4

2 Mineral oil refining.. •  •  »  • 3-2 53-1 96-6 24-4 8-3 6-4 16-4

3 Gas s  $ b # 01 — 22-3 0-3 26-8 5-9 M

4 El^tricity 0  0  «  « 40-2 7-4 11-7 19-0 10-1 11-4 15-0

5 Coke ovens ♦  •  4 0 01 0-1 19-7 0-6 6-7 6-7 2-1

6 Metal manufactures 0  0  0  0 125-4 26-6 59-4 41-9 25-7 361-9 41-7

7 Other manufactures 0  0  0  0 25-5 45-0 3-8 2-3 18-2 39-0 228-7

8 Textiles, leather and clothing 5-1 0-4 0-2 0-2 0-2 3-2 14-1

9 Agriculture, forestry and fishing .. — 0-2 — 0-5 — 1-6

10 Food manufactures.. 0  0  0  0
— 1-4 — — 1-3 O-I 6-4

11 Alcoholic drink and tobacco — — — — 0-1

12 Extraction (excluding coal mining) — 0-9 25-7 — 0-6 1-9 1-8

13 Building materials . . •  0  0  0 2*7 0-6 — 3-0 8-5 5-1

14 Construction •  M •  ♦ 32-2 0-5 46-2 1-8 6-2 2-1

15 Water and services . . 4 0  0  0 9-2 32-5 124-5 36-2 32-9 65-8 91-6

16 Transport 0  0  0  0 21-7 173-0 380 25-9 112-7 17-2 30-9

Sub-total 0  ^  0  0 265-4 341-7 568-1 365-8 823-9 535-3 464-1

Primary inputs (including imports) 734-6 658-3 431-9 634-2 176-1 464-7 535-9

Total 0  0  4 0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0 1,000-0

(*) This table covers transactions in domestically produced commodities and has been derived from Tables 1 and 2 according to the methods set out 
in Appendix I.
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dJty X commodity table in coefficient form(‘)
TABLE 4 (continued)

Textiles, 
leather and 

clothing

Agriculture, 
forestry and 

fishing
Food

manufactures
Alcoholic 
drink and 
tobacco

Extraction 
(excludixtg 

coal mining)
Building
materials Construction

Water
and

services
Transport 1

8 9 10 11 1i 12 1 13 14 1 15 16 1

2-9 0-4 1-9 37 r 4̂ 8 I 21-7
_  1

0-1 0 2  T 1

4-8 12-4 5-5 5-8 47-5 33-4 4-8 3-0 15^ 2

0-6 a 2 1-3 0-1 0-4 66 0-3 3-3 01 3

9-9 8 1 63 49 33-5 29-9 2-1 13-9 9-8 4

0-2 — 0-2 01 0-4 4-2 — 1 — — 1 5

181 16-4 32-8 29-2 76-9 61-3 118-4 25-4 484 1 6

57-6 70-5 55-7 69-1 54-4 65-0 63-9 61-1 14-7 7

338-3 65 0-5 — 0-7 4-2 0-8 102 28 8

5-9 191-7 223-8 35-6 — 0-5 — 0-7 15 9

0-6 166-7 116-8 13-2 — 0-2 — 08 26 10

— — I-O 53-8 — — — 1-4 1-4 11

— 2-3 0 2 — 16-9 34 3 15-5 — OI 12

0 3 9-8 7-1 I3-I 4-4 76-0 84-8 15 23 13

2-3 16-S 1-7 9-6 31-8 03 161-8 4-2 0-4 14

65-2 68-8 106-0 155-1 71-2 77-8 38-9 70-5 36-5 15

15-2 17-6 30-1 18-7 9-9 115-2 17-2 1 . 32-3 77-6 1 16

521 9 587-9 590-9 4II-5 352-8 530-6 508-6 1 228-4 2134

478-1 412-1 409-1 588-5 1 647-2 469-4 491-4 771-6 786-6 1

I.OOfrO l.OOCK) 1,000-0 1 1,000-0 1 1,000-0 1,0000 1,000 0 1 1,000-0 1,000-0 1

ij
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Commodity x commodity table in coefficient form obtained by eliminating entries less than 1 per cent of column total in Table
T A B L E  5

66

I

10

18

58

338

65

15

5W

18

522

478

1.1 1,'

* i

r



27 16
10

3 66 92
3 17 31
i3 49S 439

:i 40 25

14 535 464

'6 465 536

)0 1.000 1.000

1

t

r .

Commoda/ x commodity table m coefBcieot form obtained by eUmmating 
TABLE 5 (continued)

Textiles, 
leather and 

clothing

504

1,000

Agriculture, 
forestry and 

fishing

572

1,000

Food
nianufactures

10

Alcoholic 
drink and 
tobacco

11

Extraction 
(excluding 

coal mining)

12

Building
materials

13

Construction

14

566 398 343 514 501

1.000 1.000 1.000 1,000 1,000

67

Water
and

services

IS

213

1.000

Transport

16

' ■ 12 — 48 33 — — 15
1

10 — — — 34 30 14 .0 1
—  —  ~  —  ^

18 16 33 29 77 61 118 25 48 ■
58 71 56 69 54 65 64 61

1
*5 1

1 338 — — — — — — 10
— 192 224 36 — — — — —

— 167 117 13 — — — —

— — — 54 — — — —

— — — — 17 34 16 — —

— 10 — 13 — 76 85 — —

— 17 — 10 32 — 162 — —

65 69 106 155 71 78 39 71 37
15 18 30 19 10 IIS 17 32 78

18 16 25 14 10 17 8 15 10
522 588 591 412 353 531 509 228 213
478 412 409 588 647 469 491 772 787

LOCO

8

10

12
13
14

15

16

•• \

7

f:





Inverse of commodity x commodity Ub!e
ToteJ requirements per £ thousand of final commodity output

TABLE 6 {coMinued)

Textiles, 
leather and 

clothing

8

129

0 5

26-2

652

1.001-9

0-1
0-3

75-7

22-4

Agriculture, 
forestry and 

fishing

17-7

14-2

36-5

95-3

1,039-3

174-1

14-1

18-7

106-5

36-3

Food
manufactures

10

12-6

13-7

51-2

88-2

233-1

1,039 7

11-5

142-5

48-0

Alcoholic 
drink and 
tobacco

11

10-3

10-9

44-6

88-8

3-7

40-6

208

1. II*

1-i

15-9

11-9

175-5

33-7

M t.

Extraction 
(excluding 

coal mining)

14-7

51-6

38-5

93-2

69-8

0-5

0-7

1,001-2
8-7

335

906

28-7

Building
materials

13

34-6

41-2

38-0

85-0

82-5

35-0

1,002 3

103-6

133-2

Construaioo

14

12-1

9-8

134-1

81-6

190

86-9

1,002 2
66-2
37-2

Water
and

services

15

16-3

0-5

33-0

65-6

11-5

1-6

1,012-5

37-7

Transport

16

16-5

11-9

52-8

21-4

44-6

1,006 9

I

8

10

It

12
13

14

15

16

V .

• 4

4
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Inverse of commodity x commodity table obtained by eliminating entries less 1 per cent of column total in Table 6

TABLE 7

Purchases of 
commodities

Coal
mining

Mineral 
oil refining Gas Electricity Coke ovens Metal

manufactures
^her

Sales of 
of commodities

I 2 3 4 5 6 7

1 Coal mining ......................... 1.011 — 138 218 589 10 11

2 Mineral oil refining......................... — 1.005 102 27 18 10 19

3 Gas .« — — 1,002 — 28 — —

4 E lectricity ..................................... 44 11 24 1,011 39 IS 19

5 Coke oven s..................................... — — 21 — 1,002 —  —

6 Metal manufactures 1 137 40 98 76 117 1,010 51

7 Other manufactures 1  ” 53 32 17 47 47 1,012

8 Textiles, leather and clothing — — — — — 16

9 Agriculture, forestry and fishing .. — — — — — — —

10 Food manufactures......................... — — — — — —

11 Alcoholic drink and tobacco — — — —

12 Extraction (excluding coal mining) — — 27 — — —

13 Building materials......................... — — — — 10 —

14 Construction ......................... 34 — 53 23 — —

IS Water and services......................... 1 27
1
1 30

48 148 48 63 75 102

16 T ra n sp o rt..................................... 179 71 40 138 26 41

Total ..................................... 1,320 1,336 1,716 1,437 2.064 1,203 U71

Loss due to elimination of small
entries ..................................... 25 14 11 16 20 27 28

13

26
65

76

22

30

>i -

.-* * » ■  ' I J .  • - - * .^ • .# 5
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70
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2S
10

19

39

10 —
23 —
63 7J IQZ
138 26 __ i±_

i;o 3 \xn

20 27

! .
'A*V

Inverse of commodity x commodity table obtained by eliminating entries less than 1 per cent of column total in Table 6
TABLE 7 (cortH'nufif)
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