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PREFACE

This report presents the new System of National
Accounts (for short, SNA) which the fifteenth session
of the Statistical Commission adopted for the use of
national statistical authorities and in the international
reporting of comparable national accounting data [reso-
Iution 1 {XV)]. The new system is a revision and
extension of the SNA which was formulated in 1952
and issued in earlier versions of this publication.

The new SNA provides a comprehensive and de-
tailed framework for the systematic and integrated
recoerding of the flows and stocks of an economy. It
brings together data ranging in degree of aggregation
from the consolidated accounis of the nation of the
ald SNA to detailed input-output and flow-of-funds
tables into an articulated, coherent system. The produc-
tion account of the old SNA is disaggregated into input-
output accounts in respect of industries and commodi-
ties and the flow “met lending or borrowing” is dis-
membered into the transactions in financial assets and
liabilities of the institutional sectors and sub-sectors of
an economy. The income and outlay and capital
accounts of the nation are divided into the corre-
sponding accounts for institutional sectors and sub-
sectors; and balance sheet accounts for these categories
of transactors, and the nation, are added to the accounts
of the old SNA. The new system incorporates addi-
tional classifications in respect of the activities of
government and private non-profit bodies and transfers
of income so as to furnish much more adequate tabu-
lations of data than the old SNA concerning the effects
of these bodies on the economy, the provision of social
and community services, and the redistribution of in-
comes. It also integrates constant-price data in respect
of the supply and disposition of goods and services
into the structure of the system.

These extensions in the SNA grew out of the work
in national accounting carried out during the last fifteen
years and the uses made of the national accounting
data in economic and social analysis, planning and
decision-making. The national and international ex-
perience gained in using the old SNA also led to
clarifying and modifying certain definitions and classi-
fications in the new system. The intensive efforts in
recent years to bring the SNA and the System of
Material Product Balances (MPS) closer together con-
tributed to the modification of definitions and classi-
fications in the new SNA. Where in the case of an
important item, it was not feasible to reach full com-
parability between the new SNA and the developed
MPS, sufficient detail is provided in the relevant
classifications so that it will be possible to pass from
one system to the other.

The new system, like the old SNA, is designed to
provide international guidance to national statistical
authorities who wish to improve, elaborate and extend
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their national accounts and their systems of basic sta-
tistics, Since it integrates and links the definition and
classifications of all flows and stocks into a coherent
structure, the new SNA furnishes an excellent means
for planning the gathering and compiling of the co-
ordinated bodies of basic data required for purposes of
economic and social analysis. The new SNA is also
to serve as a basis for the reporting of comparable
national accounting data to the United Nations and
other internpational bodies, and for constructing co-
ordinated international guidelines and standards in
respect of more specialized bodies of economic, finan-
cial and other statistics. Thus, for example, the recently
revised international recommendations concerning in-
dustrial statistics have been made consistent with the
system; FAO, UNESCO and. WHO are elaborating
statistics in respect of agriculture, education and health,
respectively, from the new SNA; and the Statistical
Office of the United Nations is constructing systems of
income distribution statistics and price and quantity
index numbers in the framework of the new SNA
and MPS.

The new SNA is intended to furpish goals for
advancing national accounting and systems of basic
statistics in the foreseeable future. It is recognized that
it will take a number of countries many years before
they can compile all the data of the full system. In
the case of the developing countries, the chapter of this
report which is devoted to discussing the ways in which
they might adapt the full system to their own require-
ments and circumstances, includes a suggested order of
priorities in which they might develop the standard
accounts and tables of the system. In the case of other
countries, broad orders of priority of compilation are
discussed in the chapter on the standard accounts and
tables. Expansion in the international reporting of the
data of the new SNA will reflect the pace at which the
national compilation of the standard accounts and
tables progresses.

The objectives, structure and concepts of the new
SNA, which are presented in the first four chapters of
this report, are primarily intended to supply guidance
concerning the framework in which countries may sys-
tematize, expand and use their national accounts and
co-ordinated basic statistics. The concepts, problems
and methods of input-output analysis of the data of the
production, consumption expenditure and capital for-
mation accounts of the system, and of coherent price
and quantity index numbers in respect of these
accounts, are also discussed in that portion of the
report. The framework of the system is elaborated into
full definitions and classifications and into standard
accounts and tables in the next four chapters of this
report. These definitions and classifications are designed
to be adaptable by countries for use in their national



accounting and gathering and compiling aligned bodies
of economic, financial and other statistics; and are basic
to the international reporting of comparable national
accounting data. The standard accounts and tables are
intended as guidance to the compilation of the data of
the system which should generally be useful for pur-
poses of economic and social analysis and decision-
making; and as the basis for the international reporting
of data. The last chapter of this report suggests various
ways in which developing countries might adapt and
build the new SNA in the light of their own needs and
circumstances.

While balance sheet accounts are an integral part of
the new system, this report does not provide full defini-
tions and classifications or standard accounts and tables
in respect of these data. It does delineate how the
balance sheet accounts are integrated into the frame-
work of the new SNA; and describes the structure and
concepts of these accounts, Detailed proposals in re-
spect of the definitions, classifications and standard
compilations of balance sheet statistics will be founded
on these concepts; and will be the subject of interna-
tional discussions during the next year or two. When
the Statistical Commission adopts detailed international
guidelines in respect of the balance-sheet accounts of
the new system, they will be issued as an addendum
to this publication. Aspects of national accounting and
related topics in addition to those already mentioned,
which should be the subject of future work, are the
extension of the new SNA into regional accounting,
statistics of research and development which fit into
the new system, and a coherent system of demographic,
manpower, educational and other social statistics which
is co-ordinated with the national accounts.

The new SNA is the result of international studies
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and discussions carried on during the last four years
or so. It reflects the practice, experience and views of
the statistical authorities of countries which vary in
economic and social systems and differ in stage of
economic and social development. It also takes into
account the recommendations and experience of inter-
national agencies in respect of related areas of statistics.
The new system was developed with the assistance and
advice of an Expert Group convened by the Secretary-
General. The members of the Expert Group were:
Mr. O. Aukrust, Central Bureau of Statistics, Norway,
Mr. B. Ferrén, Ceniral Bank of Venezuela; Mr. Earl
Hicks, Statistical Bureau, International Monetary Fund;
Mr. George Jaszi, Office of Business Economics, United
States; Mr. J. D. Mayer, National Institute of Statistics
and Economic Studies, France; Professor M. D.
McCarthy, first, Central Statistical Office, Ireland and
later, The Economic and Social Research Institute,
Ireland; Mrs. M. Mdd, Central Statistical Office,
Hungary; Mr. C. A. Oomens, Central Bureau of Sta-
tistics, Netherlands; Professor Richard Stone, Depart-
ment of Applied Economics, University of Cambridge,
England;- and Dr. §. G. Tiwari, Central Statistical
Organisation, India. Also participating in the Group
were representatives from the statistical services of the
Organisation for Economic Co-operation and Develop-
ment and the Furopean Economic Community. At the
invitation of the Group, Professor Richard Stone acted
as chairman of each of its three sessions.

The Secretariat, on behalf of the United Nations,
wishes to express appreciation to these experts for the
invaluable contribution which they have made to the
development of national accounting internationally. A
debt of gratitude is also due to the organizations with
which the experts were associated for enabling them
to participate in this valuable work.
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Chapter 1

INTRODUCTION

The System of 1953

1.1. The original United Nations System of National
Accounts and Supporting Tables (or SNA for short)
was first published in 1953, It provided a coherent
framework for recording and presenting the main flows
relating to production, consumption, accumulation and
external trade. This framework took the form of a
set of six accounts sufficiently simple to be contained
on two pages of the report. Further detail was relegated
to a set of twelve supporting tables which took one
(or more) of the entries in the accounting system and
subdivided it in one or more ways. The original report
was entirely concerned with flows expressed in current
money terins and did not go into the problems of
making estimates at constant prices. The main purpose
of the work was to provide a uniform basis for report-
ing national income statistics, though it was also expec-
ted that it would be of help to countries wishing to
undertake studies in this field.

1.2, The system of 1953} was essenlially a step on
the road to setting out clearly and concisely a frame-
work within which the statistical information needed
to analyse the economic process in all its many aspects
could be organized and related But, as its asthors
recognized, it was only a first step. “Thus”, they wrote
in chapter I, “if a start is made with a system of
national accounts such as is described in this report,
the production account could be subdivided so as to
display the commodity flows between industries which
are the central feature of input-output studies. In a
similar way, by a suitable elaboration of the accounts,
it would be possible to introduce all relevant financial
flows into the same system. The accounting structure
could then be completed by adding balance sheets for
the different sectors of the economy. Finally it would
be possible to express in constant prices the principal
product flows and stocks in the system”.

1.3. Any attempt to carry out this whole programme
was thought, at the time, to be premature. Although
some work had been done in each of the fields men-
tioned, it was insufficient, except in the case of the
national accounts expressed in current money terms,
to provide an acceptable basis for international stand-
ards. Since then the position has changed: an unprece-
dented amount of work has been done in all the fields
referred to in the original report and much economic
analysis has been based on this work; in addition a
succession of international conferences, official and
private, has helped to develop a general consensus of
opinion on many matters of detail. As a result, it is
now thought that the time has come to extend and
revise the old SNA so as to provide a full and detailed
treatment of stocks and flows in an economy.

Subsequent developments and the scope of the
new system

14 The work of the last fifteen years which is
relevant to this report has proceeded in two directions:
the elaboration and extension of national accounting
and the construction of disaggregated economic models.
Each of these developments has helped to make possi-
ble the formulation of the new systemi and at the
same time has made a new system necessary if inlerna-
tional standards and international reporting are to
keep pace with the work that is going on in a large and
increasing number of countries,

1.5. Let us look first at what has been happening in
the tield of national accounting. Experience with the
old SNA showed the need for clarifying concepts and
definitions beyond what was possible by means of the
mintor amendments undertaken in the late nineteen-
fifties. Although the general framework of the national
accounts has not changed much, with the passage of
time more and more detail has been added; simple
apgregates have come to be divided in various ways.
These developments have largely been undertaken to
meet the growing needs of economic analysis and, in
the absence of a comprehensive and detailed frame-
work, have resulted in a_tendency for new material to
take variant forms in differents parts of the world.
More attention has been given to estimates at constant
prices and, in particular, to expressing the main pro-
duct flows and their components in these terms. In
addition, the last few years have seen intensive efforts to
bring the SNA and the MPS {the system of material pro-
duct balances) closer together. This has been achieved
in part by clarifying conceptual differences between
the two systems, in part by modifying definitions and
classifications so as to improve comparability and in
part by providing sufficient detail in each system to
make reclassification possible at a number of impor-
tant points,

1.6. The statistical endeavour which these develop-
ments have brought about has not been restricted to
producing more and better standard tables on the
lines of the old SNA; it has also been directed to
opening up new areas of statistical tabulation. In par-
ticular, great emphasis has been placed on the sub-
division of the production account into industries and
other producers and on tracing the product flows
between these industries; there are few countries nowa-
days that have not constructed at least one input-output
table. The attempt to integrate such tables into a system
of national accounts leads to a whole range of probdems
that did not arise under the old SNA but which are
treated in some detail here.



1.7. Input-output is not the only area in which the
national accounts have been extended; a considerable,
though smaller, amount of effort has been put into
separating out the many financial sectors of the econo-
mic system and into examining in detail their issue
(and redemption) of different kinds of financial liability
and their acquisition of different kinds of financial
asset. In addition to input-output tables, which show
the product flows between different groups of pro-
ducing units, a number of countries have also prepared
flow-of-funds tables which show the flows of financial
claims that enable the surplus saving of some groups
of financing units to provide the external funds needed
by sectors whose capital expenditure exceeds their saving.

1.8 The third area mentioned in the report of
1953, namely the construction of national and sector
balance sheets, has so far received only a limited
amount of attention from official statisticians although
the subject is on the agenda for international discussion
in the near future. Several countries have already
made partial studies and in a few cases complete sys-
tems of sector balance sheets have been set up. The
taxonomic problems involved have much in common
with those encountered in constructing flow-of-funds
tables and the experience gained in the countries that
have tried to establish sector balance sheets enables
the statistical and other practical problems to be fairly
fully described.

1.9.. Since all these extensions are nothing more
than the elaboration of some part of a system of na-
tional accounts, mere tidiness of mind would suggest
that eventually a common framework, an extended
system of accounts and balances, should be devised to
accommodate them all But apart from tidiness of
mind there is another factor that has stimulated a
systematic approach.

1.10. This other factor is the second development
mentioned earlier: the construction of disaggrepated
models as an aid to economic analysis and policy. The
highly aggregated econometric models which started
to be built about a generation ago took as their princi-
pal variables the main aggregates in the national ac-
counts: output, consumption, saving, investment and
so on. For many purposes of both analysis and policy,
however, it is not sufficient to work with aggregates
alone; it is also necessary to look at many aspecls of
an economic system in greater detail. As a result, eco-
nomic models are, now built in which the main aggre-
gates are subdivided, or disaggregated. Where this is
done many of the problems which arise in building
aggregated models are exacerbated and some new ones
are added. In the first place, it is as necessary as it
ever was to be clear about the arithmetic and account-
ing identities which connect the variables but, as there
are now many more of them, the problem is somewhat
enlarged. In the second place, as soon as aggregates
are subdivided, it becomes necessary to classify their
components in different ways according (o the point of
view that is relevant in different parts of the analysis.
Thus the goods and services bought by private consu-
mers are usuvally grouped together on the lines of a
shopping-list whereas those bought by public authorities
are usually grouped together under various purposes:
education, health and so on. These classifications, which
relate to the two main branches of consumption, differ

from one another and they also differ from a classifica-
tion of the products of industries. In order to analyse
consumption it is necessary to work with the appro-
priate consumer categories; and in order to analyse the
industrial implications of particular consumption levels
it is necessary to convert the demar_tds of consumers
into categories of products. I_n t_he third place, general
economic and accounting principles are not sufficient
to resolve all taxonomic problems, as is largely the
case with the main aggregates; in addition, the needs
of particular forms of analysis, for example input-out-
put analysis, contribute to the choice of sclution.

1.11. The principal tech:}ical consequence of gl
these developments is that it becomes necessary to
maintain coherence in a much enlarged system of rela.
ted concepis. Expericnc_e shows that_a frame_work of
balancing accounts continues to provide a satisfactory
solution. To make this possible, however, certain re.
quirements must be met of which the more impor-
tant are the following.

1.12. The concept of account must be extended
in various ways. In addition to the accounts of trans-
actors, the accounts proper one might say, it s neces-
sary to introduce another form of ba{ancmg statement
or account which shows how alternative classifications
are related to one another. A familiar example of this
second type of account is the so-called dummy account
which can be used to collect together income arising in
the various industries ‘and to allocate it among the
institutional sectors that finally receive it. The same
technique can be applied wherever thg elements of one
classification are to be transformed into those of an-
other. An example is the transformation of government
consumption for a particular purpose, such as educa-
tion or health, into the various products, labour servi-
ces and so on of which it is composed.

[.13. While a great variety of classifications can
be introduced into an accounting system by the means
just described, care must be taken to restrict the num-
ber of classifications that interact together in any part
of the system. For example, in analysing government
consumption it is necessary to work with a purpose clas-
sification but in analysing the industrial implications of
this consumption it is necessary fo wor!f with a classi-
fication of the characteristic products of industries. It jg
not, however, necessary to subdivide these products fur-
ther according, say, to the legal form of organization of
the units in which they are made In the new system, the
interaction of classifications is limited tc pairwise inter-
action; almost all useful information can be represented
in this way and severe statistical difficulties set in jf
higher interactions are to be recorded.

[ 14, The complexity of the new system requires
a suitable form of presentation if it is to be possible
to grasp the system as a whole without losing sight of
its components. In presenting {he new system a set of
accounts would not be convenient; it would require a
fairly large book to contain the whole set of accounts
and the structure of the system would be completely
lost Experience shows that a matrix, with component
submatrices, enables a large system to be written down
compactly while at the same time the position of every
element 1n the system is cfe_ar',.Thc use of matrices i
simply a means of communicating the structure of the
system to someone who wants to understand it in detail;




for most vsers, the main contents of the system can
readily be presented in standard accounts and tables, as
is done in chapter VIII below.

Methods of presentation

1.15. Before an attempt is made to present a
sketch of the new system (a detailed presentation is
given in the next chapter), it seems desirable to exem-
plify the method of presentation that will be adopted
and show how this method is :elated to various alter-
natives with which some readers may be more familiar.

1.16. In doing this a very simple system will be
chosen, namely one consisting of four accounts for
the nation relating respectively to production, consump-
tion, accumulation and external transactions. At this
stage, many points of detail will be ignored. The pre-
sentation and extensions of the accounting structure in
this and the following sections will be illustrated numeri-
cally so that the connexions between the various
forms of presentation of the simple system and between

these and the various extensions introduced can easily
be traced.

1.17. In this example, the four accounts contain ten
entries and are so familiar that no further introduction
is needed. The four methods of presentation, (a)
straightforward accounts, (b) balance statements, {c)
matrices and (d} equations, can be set out as follows.

STRAIGHTFORWARD ACCOUNTS

1.18 These accounts are balancing statements with
outgoings on one side and incomings on the other.
This form is clear and familiar. But it is not at all
concise: every transaction must be written down twice,
once as an outgoing and once as an incoming; and the
description of each transaction must likewise be writ-
ten down twice, once in the account of the payer and
once in the account of the receiver.

1.19. An accounting preseniation of the four ac-
counts of the nation is set out in table 1.1. This
example is intentionally simplified and the terminology

Table 1.1. The four accounts of the nation

1. Probucrion

{Domestic Product Account)

Culgoings Tneomings
1. Gross income payments (value 3. Sales of comsumption goods (6) | 210
added) (9) 255 4. Sales of capital goods (12) 47
2. Purchases of imports (18) 54 5. Sales of exports (16) 52
ToraL | 309 TotaL| 309

2. CoONSUMPTION

(Income and Outlay Account)

Chrtgoings I'ncomings

& Purchases of consumption goods 9 Gross income receipts from do-
(3) 210 mestic preduction (1) 255

7. Saving (15) . 27 10, lf_'ss Provisions for the consump-
8. Net current transfers abroad (19) 4 tion of fixed capital (13) —19

11. Net distributed factor incomes
from abroad (17) . i 5
TotaL j 241 ToTtar | 241

3. ACCUMULATION

{Capital Transactions Account)

Oulgoinys Incomings
12 Purchases of capital goods (4) 47 15. Saving (7) 27
13, less Provisions for the consump-
tion of fixed capital (10) —19
14. Net lending abroad (20) -1
Totar | 27 Torar | 27

Table 1.1 continues



Table 1.1. The four accounts of the nation (continued)

4. THE REST OF THE WORLD

(Balance of Payments Account)

Cutyeings Ingomings
16. Purchases of exports (5) . 52 18. Sales of imports (2) . 54
17. Net distributed factor income 19. Net currcm. transfers (8) 4
payments {i1) 5 20. Net borrowing {14) . ‘ —1
ToraL | 57 Toral | 57

adopted is designed to bring out the nature of transac-
tions as seen from different points of view. Thus item
3 in the first account is described as “sales of consump-
tion goods” while its contra-entry, item 6 in the second
account, is described as “purchases of consumption
goods”. However, the relationship of this simple
example to the new system will soon become apparent.

1.20. In this example, all the tiransactions in a
naticnal economy have been reduced to a small num-
ber of apgregates. But in order to represent the
system by means of accounts it has been necessary to

show each entry and its description twice. In the
present case this does not matter very much because
there are only four accounts and ten entries. The
position is very different if we are dealing with several
hundred accounts and several thousand entries.

BALANCE STATEMENTS

1.21. These statements permit a single description
of each entry but still require each entry to appear in
two places. In this form, the accounting system just
described would be shown as in table 1.2.

Table 1.2. A balance statement of the feur accounts of the nation

Outgoings Incomings
SN N S O I
g £ 0§ | B E g : ] By
§ E :E'. v % o 5 E : 3
2 S g 2u £ 3 o =R
o S < i3 & S < £
! 2 3 g I 2 3 4
210 Consumption goods 210
47 Capital goods 47
52 Exports 52
34 Imports 54
Gross income from domestic
255 production 255
Provisions for the consump-
--1% tion of fixed capital —~19
Net distributed factor in-
5 comes from abroad 5
4 Net eurrent transfers abroad 4
27 Saving 27
—1 Net lending sbroad 1
309 241 27 57 Torat 309 241 27 57

1.22. This form of presentation is probably not as
familiar to most people as is the accounting form set
out in paragraph 1.19. It is more economical of space
than table 1.1 and it is perfectly clear. It is, however,
possible to produce a third form of presentation which,
if even less familiar, is equally clear and considerably
more concise.

MATRICES

1.23. Matrices permit cach transaction to be rep-
resented by a single entry and the nature of the trans-
action to be inferred from its position. In this form of
presentation, each account is represented by a row
and column pair and the convention is followed that




incomings are shown in the rows and outgoings are
shown in the columns. Thus, in matrix form, the simple
system appears as in fable 1.3.

Table 1.3. The four accounts of the nation
in matrix form

1 2 3 4 Total
1. Production .... 216 | 47 52 | 309
2. Consumption 255 w19 5 241
3. Accumulation 27 27
4 The Rest of the
World 54 4 1 57
Totar | 309 | 241 21 L 57

124. This presentation, though less familiar than
the two preceding ones, is equally clear and far more
concise. [t has, moreover, a further great advantage
in that it need not be changed even if the categories
employed are all subdivided. In the example, each
entry is a single number: Total expenditure on con-
sumption goods == 210; total saving = 27; and so on.
But the moment we subdivide production to show the
output in different industries and subdivide consump-
tion to show the use of products in different consuming
sectors, consumption can no longer be represented
by a single number but requires a rectangular array of
numbers (a matrix) with as many rows as there are
industries and as many columns as there are consum-
ing sectors. In this array the entry in the jm row and
the kw column represents the output of industry j con-
sumed directly by consuming sector k: the textile pro-
ducts consumed directly by private households, let us
say. Once this is understood the little matrix of the
national accounts with its four rows and four columns
and its ten non-zero entries can be used to represeni
an altogether more detailed system. Each entry can be
interpreted as a matrix (or submatrix as it is usually
called with reference to the main matrix). Thus the
little matrix can represent a big matrix on the under-
standing that although each category is divided into
subcategories we do not need to specify these subcate-
gories in our representation. If there are g producers,
r consumers, 5 accumulators and f categories into which
the rest of the world is divided, then, if the pattern of
their transactions is as given in the little matrix, this
matrix, without any addition, will represent the whole

system of transactions however many elements there
may be in each of the classifications. In this way the
mind is freed from the absorption of unnecessary detail
and is available for worthier tasks. By following a con-
cise, economical notation, a good notation as mathe-
maticians would say, we can sec the wood and at the
same time retain the trees.

1.25. But this is not the only advantage of a ma-
trix presentation. If we follow an accounting presenta-
tion we naturally think of accounts (the row and
column pairs in the matrix) as relating to transactors.
But, as we have seen, this idea is lacking in generality.
In describing an economic system we are not only
interested in the interactions between transactors but
also in the interactions between the categories they
use in describing what they are doing. For example,
consumers buy goods and services, let us say clothing,
and this item in the consumers’ budget puts demands on
the products of the textile, clothing and rubber indus-
tries and on the transport and distributive activities
associated with these demands, This change of classifi-
cation, from a consumers’ classification to ‘an industrial
classification of products can equally be represented
as an accouni: a category, expenditure on clothing let
us say, receives money from the income and outlay
account of consumers and spends it on the various
industrial products which contribute directly to provid-
ing clothing. In this case the account, the balancing row
and column, relates not to a transactor but to a good
and represents the fact that what is spent on that
good is equal to the elements which make up that ex-
penditure classified from a different point of view.

1.26. Let us now see what would happen to the
little matrix of four rows and four columns if, in
addition to production, consumption, accumulation and
the rest of the world, we recognized a fifth category,
consumers’ goods and services, If we add this category
as a fifth row and column, the result is as shown in
table 1.4.

1.27. If we compare this matrix with the earlier
one, we can see that if we think only of aggregates and,
in particular, of total consumers’ expenditure, then the
fifth account is entirely redundant and we have added
nothing useful to table 1.3. If, however, we think of
the entry in row 1 and column 5 of table 1.4 as a
submatrix, with industrial products in the rows and
consumers’ goods and services in the columns, and if
we think of the entry in row 5 and column 2 of the
same table also as a submatrix, with consumers’ goods
and services in the rows and consuming sectors in the

Table 1.4. An extension of the national accounis in matrix form

1 2 3 4 5 Total

1. Production . 47 52 210 308

2. Consumption . 255 —19 5 241

3. Accumulation 27 27

4. The rest of the world 54 4 —1 57
5. Consumers’ goods and

services . . ... .. 210 216

ToTaL 309 241 27 57 210




columns, then the addition of a fifth row and column
is not redundant at all. But the fifth row and column
(and the component rows of the fifth row and the
component columns of the fifth column) are also
accounts, m2thematically indistinguishable from the
transactor accounts. Thus we can give accounts a signi-
ficance which is not ordinarily associated with them:
they are a means of representing categorics and their
intersection shows the interaction of one set of cate-
gories with another. This thought leads on to the fourth
and final method of presentation we shall consider.

EQUATIONS

1.28. Equations of the simplest kind can be used
to represent the equalities of outgoings and incomings.
Thus the accounting system of table 1.3 can be ex-
pressed by four equations, three of which are inde-
pendent, namely

255 4 54 = 210 - 47 4+ 52 (1.1)
210 4 27 4+ 4 =255 — 19 4+ 5 (1.2)
47 — 19 — 1 = 27 (1.3)
524 5= 544 4 _— 1 (14)

. 1.29. The first of these equations shows that gross
income payments (value added), 255, plus purchases
of imports, 54, are equal to sales of consumption
goods, 210, plus sales of capital goods, 47, plus sales
?f exports, 52. This equation is often written in the
orm

255 == 210 + 47 4 (52 — 54) {1.5)

which shows value added equal to sales of consump-
tion and capital goods plus net exports.

1.30. The second equation shows that purchases
of consumption goods, 210, plus saving, 27, plus net
current transfers abroad, 4, are equal to gross income
from domestic production, 255, less provisions for the
consumption of fixed capital, —19, plus net distributed
factor incomes from abroad, 5.

1.31. The third equation shows that purchases of
capital goods, 47, less provisions for the consumption
of fixed capital, —19, plus net lending abroad, —1,
equals saving, 27, since capital transfers are not intro-
duced into this example.

1.32. The fourth equation, which can be obtained
by adding together the first three and cancelling ont
terms common to both sides, shows that purchases of
exports, 52, plus net distributed factor income pay-
ments, 5, by the rest of the world are equal to the
receipts of the rest of the world from sales of imports,
54{, frorln current! transfers, net, 4, and from borrowing,
net, —1.

1.33. This form of presentation is familiar and clear,
but it has two disadvantages. The more important of
these is that it considers one account {or set of accounts
or category) at a time and does not bring out the inter-
action of these accounts. The less important is that
this method of presentation can only be reduced to a
small number of equations, in any but highly aggrega-
ted cases, if the equations are written out in matrix
form. These, too, suffer from the frst defect.

METHODS OF PRESENTATION ADOPTYED

1.34. In presenting the new system in this and the
following chapter, use will be made of a combination
of matrices and accounts. In the following two sections
of this chapter, the simple numerical example of table
1.3 is extended to include opening and closing balance
sheets and to introduce the main categories of the
new system. This elaboration is carried out in terms
of matrices. In the following chapter, the numerical
example is further extended in matrix form so as to
illustrate all the categories of the new system. As the
role and treatment of each category is described, the
entries in a representative row and column of the ma-
trix are in many cases also set out in the form of an
account. This is done wherever it is helpful in providing
a link between the conceptual scheme and the detailed
standard accounts of chapter VIII and aiso in the case
of national and sector balance sheets which are not
spelled out in detail in that chapter.

The intreduction of balance sheets

1.35. So far, only transactions (flows) have been
accounted for; assets and liabilities (stocks) have been
ignored. At the highly aggregated level of the national
accounts, it is a simple matter to account for stocks by
extending table 1.3 to include opening and closing
balance sheets,

1.36. Reduced to its simplest terms a balance sheet
shows for a sector or set of sectors such as a national
economy: (i) the written-down value of tangible assets
held plus the excess of financial claims held as assets
over financial claims issued as liabilities; and (i) the
net worth of the sector. At any point of time, these
two amounts are equal. The entries in the opening and
closing balance sheets of a period are connected as
follows. Net assets at the end of a period are equal to
net assets at the beginning plus net investment at home
and abroad in the period plus revaluations needed to
adjust assets previously acquired or liabilities previous-
ly issued to the prices holding at the closing date. Simi-
larly, net worth at the close of a period is equal to net
worth at the beginning plus the new saving available
in the period (which will all come from national sources
if, as in this chapter, capital transfers are ignored), plus
revaluations as before. Since net worth can only be
revalued by applying to it the revaluation calculated
from the price movements of tangible assets and finan-
cial claims and since saving is equal to net investment,
it can be seen that the opening and closing balance
sheets are linked by revaluations and the entries in the
capital transactions account.

1.57. The extension of the national accounts in
this way is set out in table 1.5.

}.38. In this table, the entries in the transaction
accounts cf table 1.3 (apart from the account totals)
are reproduced unchanged in the inner rectangle and
the information on net assets, net worth and revalua-
tions is shown in rows and columns 1, 6 and 7 which
surround this inner rectangle. Opening net assets ap-
pear in row 1 and column 4, the revaluation of net
assels appears in row 6 and column 4 and closing net
assets appear in row 7 and column 4. In a similar way,




Table 1.5. The national accounts, including balance

sheets, in matrix form

[ ! 2 3 4 5 6 7
1 Opening assets, net 693
2 Production 210 47 52
1 Consumplion 255 —19 5
4. Accumulation 693 27 44 764
5 The rest of the world 54 4 —1
6. Revaluations 44
7. Closing assets, net 764

Notew In the columns net assets are balanced by net worth,

opening net worth appears in row 4 and column 1, the
revaluation of net worth appears in row 4 and column
6 and closing net worth appears in row 4 and celumn 7.

1.39. Table 1.5 shows the relationship of the
balance sheet to the transaction accounts when the sys-
tem is presented in a highly consolidated, net form.
Minor changes are needed if financial claims issued
are shown under the heading of liabilities so that
holdings of financial claims are recorded on a gross
basis and if the economy is divided mto a number of
sectors. The resuiting complications are illustrated
below.

A diagrammalic presentation

1.40. At this point, before more detail is intgoduccd
into the system, it may be useful to provide a diagram-
matic presentation of the flows and stocks shown in

table 1.5, This is done in diagrams 1.1 and 1.2 below,
which make use of the familiar apparatus of boxes
linked together by arrows, with Indications of the
nature and size of the flows and stocks represented.

141, Diagram !1 is restricted to the information
cortained in the inner rectangle of table 1.5, that is
to say to the flows connecting the four accounts of the
nation

1.42. The four boxes in this diagram represent the
four accounts of the nation and the arrows represent
flows between them as set out in table 1.5. The fact
that each account balances is reflected in the diagram
by the equality of the total inflow and total outflow
at each box.

1.43, The introduction into the diagram of the
remaining information contained in table 1.5 is shown
in diagram 1.2. Here, the four accounts are partitioned
into two subsets: accumulation on the one hand and

Diagram 1.1. The four accounts of the nafion
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Diagram 1.2. The conrexions belween opening and closing assels and linbilities
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the remaining three accounts on the other hand. This
partitioning is represented by enclosing the two subsets
in larger boxes. For simplicity, the accounts for pro-
duction, consumption and the rest of the world are
consolidated; and this is represented by leaving out
all the arrows that do not have one terminal in the
account for accumulation.

1.44. Opening and closing net assets and liabilities
(net worth in this example) are represented by circles
linked together by arrows running horizontally from the
beginping to the end of the period These horizontal
lines are touched by arrows which carry in the modifi-
cations during the period which arise either from the
flows shown in the accounts or from revaluations made
in the period. Thus, from the accounts, opening net
worth is increased by 27 units which represent saving,
the flow from consumption lo accumulation in the
accounts; and, as a consequence of revaluations, open-
ing net worth is further increased by 44 units, making
71 units in all. Similarly, from the accounts, opening
net assets are increased by 47 — 19 — 1 — 27 units
which represent gross domestic capital formation (the
flow of 47 units from accumulation to production) less
provisions for the consumption of fixed capital (the
negative flow of 19 units from accumulation to con-
sumption) plus net lending abroad (the negative flow
of —1 unit from accumulation to the rest of the
world); and, as a consequence of revaluations, opening
net assets are further increased by 44 units, making
71 units in all, as before. Thus on each side of the
balance sheet the flows and revalvations of the period

A 4

assels

764

equal the difference between the opening and closing
entries: 764 — 693 = 71

Elaborating the basic system

1.45. Additional detail can be introduced into the
basic system of table 1.5 by the simple process of
subdividing the seven separate headings shown in the
table into categories and subcategories. For example, if
financial claims are to be shown gross, then rows 1, 6
and 7 must be divided in two with separate rows for
financial assets and net tangible assets; and the cor-
responding columns must also be divided in two with
separate columns for financial liabilities and net worth.
The rows and columns for financial assets and liabili-
ties can also be subdivided to show holdings and issues
of different financial claims. This process is attended
with certain consequences. Thus, as soon as any Sub-
division is made, it has to be remembered that national
economies are not closed and that a consolidated
balance sheet for the rest of the world must be mtro-
duced in order, for example, that financial claims held
as assets shall be equal in value to financial claims
issued as liabilities

1.46. A second example can be taken from produc-
tion. In table 1.5, row and column 2 show respectively
the revenue accruing to production from sales of pro-
ducts to various forms of final buyer and the costs,
including profit, associated with this production. But
for various reasons, analytical as well as statistical, it
may be desired to show separately information relating




to commodities produced and to the industries and
other activjties in which they are made. Since the terms
in italics are of great importance and since they are
used here in somewhat special senses, it scems desir-
able, at this carly stage, to provide short definitions.
Thus: commodities are goods and services normally
intended for sale on the market at a price that covers
their cost of production; indusiries are productive units
which produce nothing but commodities; and activities
consist of industries together with the producers of
government services and the producers of private non-
profit services to households. The separate information
required will appear in the system if production (row
and column 2 of table [.5) is divided into two
rows and columns, one relating to commodities and
one relating to activities Ouace this is done, it is
no contradiction of the principle of consolidation to
enter in the extended system not only the total value
of commodities used as intermediate input by activities
but also the total value of commodities produced by
activities. Once this stage has been reached, it is only
another step to introduce fuill commodity and activity
detail by subdividing the rows and columns for coinmo-
dities and activities according to commodity and
activity classifications

1.47. An elaboration of table 15 which incor-
porates the above examples and carries the description
of accounts and balance sheets substantially closer
to the new SNA, is set out in table 1.6

1.48. If this table is compared with table 1.5, it
can be seen that the fourth account of table 1.5, re-
lating to accumulation, has been divided into four

and each of the remaining accounts of that table has
been divided into two. As before, the extended flow
accounts are enclosed in an inner rectangle; also the
groups of accounts forming the accounts of the
nation are separated from other groups by bold lines.

1.49. Let us first consider the content of table 1.6
and then turn to its precise connexion with table 1.5
In doing this it may be convenient to begin with the
flow accounts and end with the balance sheets.

ProDUCTION
Commaodities

1.5¢. Row and column 3 relate to commodities
(goods and services normally intended for sale on the
market at a price that covers their cost of production)
whether these are produced in domestic activities or im-
poried. Row 3 shows the uses of commodities in the
period to which the accounts relate. Thus, 245 represents
intermediate input into activities, 166 represents private
consumption, 6 represents the increase in stocks, 41
represents gross fixed capital formation and 50 repre-
sents exports The sources of these commodities appear
in column 3. Thus, 443 represents domestic production
and 65 represents imports, valued at the cost to resi-
dent buyers. Of the total of 63, 51 represents sums paid
to foreign suppliers and 14 represents import duties.

Activities

1.51. Row and column 4 relate to activities whether
or not the main purpose of these activities is to

Table 1.6. A primary disaggregation of the national accounts, including balance sheels

Pl 24F 31415 (6 70819 10 el 12] 131141151 16
1! Financial claims 1,249 165
Opening assets
2| Net tangible assets 661
. 2| Commodities
Production
4% Activities
51 Consumer goods/pur-
Consumption poses
61 Income and outlay —19
7| Increase in stocks 6
] 8| Fixed cepital formation 41
Accumulation :
9¢ Fingncial claims 28
10| Capital finance 1,287 1,253] 764
11| Current
The rest of the transactions
world
12 | Capital transactions 197 2141—33
e
. 17| Financial claims !
Revajuations
14} Net tangible assets 42
. 15| Financial claims 1,286 181
Closing assets 7
161 Net tangible asseis 731

Note:
bilanced by net worth
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In the columns: opening and closing assets are balanced by opening and closing liabilities; and net tangible assets are




tries would not be single numbers but submatriceg
The submatrix at the intersection of row 3 and columg
7 would have commodities in the rows and activitieg
in the columns. The rows would show how the addi-
tions to the stocks of the various commodities were
distributed over activities; and the columns would
show how the additions to stocks of the various activi-
ties were distributed over commodities. By contrast,
the submatrix at the intersection of row 7 and column
10 would have activities in the rows and institutional
sectors in the columns. The rows would show how the
addition to stock of a particular activity was distributed
over sectors and the columns would show how the
additions to stocks of the various sectors were distrib-

produce commodities. The reason for widening the
scope of productive activity in this way js to give
explicit recognition to the productive services performed
by government departments and private non-profit
bodies. The production of commodities which, with
trivial exceptions, takes place in industries, has already
been seen to be 443 in this example, and the production
of unmarketed services (mainly government services)
is shown as 44. The cost structure of all this activity is
shown in column 4 where 245 represents the value of
commodity input, 1 represents direct expenditures
abroad in the provision of government services, and
241 represents all other costs: incomes to the factors

of production, provisions for the consumption of fixed
capital and indirect taxes less subsidies. Thus the gross
domestic product in this example is 14 - 241 = 235.

CoNSUMPTION
Consumer goods/purposes

1.52. Row and column 5 relate to expenditares for
the purposes of consumption by the private and public
sectors of the economy. The total of this expenditure
iz shown in row 5 as 210 4 2 = 212. In column 5
this total is shown divided between expenditure on
commodities, 166, by private households and individ-
uals, expenditure on their own services, 44, by
government departments and private non-profit inst-
tutions and direct expenditures abroad, 2. The separation
of direct expenditures abroad from imports and of
direct foreign expenditures in domestic territory from
exports is a point at which table 1 6 differs from table
1.5, and we shall return to this question at the end
of this section. The usefulness of this account hardly
becomes apparent uniil consumer poods and govern-
ment and other purposes are further subdivided, but
it is introduced here to provide a link between table
1.5 and the more detailed tables of the mew SNA
which are set out in the next chapter.

Income and outlay

1.53. Row and column 6 relate to the income
and outlay of the economy. As has already been seen,
the sum of the first two entries in row 6, namely
14 |- 241 = 255, represents the gross domestic product.
From this are subtracted provisions for the consump-
tion of fixed capital, 19, giving the net domestic pro-
duct, The final eniry, 13, in this row relates to gross
receipts of distributed factor income and current
transfers from abroad. This total is shown in column
© divided between three categories of outlay: con-
sumption expenditures, 210, saving, 27, and gross
payments of distributed factor income and current
transfers to the rest of the world, 12. The gross treat-
ment of flows to and from abroad is a second point
at which table 1.6 differs from table 1.5.

ACCUMUILATION

Increase in stocks

1 54. Row and column 7 connect stockbuilding seen
from two points of view and the reason for the account
hardly becomes apparent until the system is further
disaggregated. In a disaggregated system the two en-
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uted over activities.

Fixed capital formation

1.55. Row and column 8 relate to fixed capital for-
mation. What has just been said about row and column

7 is relevant in this case too.

Financial claims

1.56. Row and column 9 relate to financial claims

of all kinds: currency, deposits, securities, mortgages,
trade credit and so on. Row @ shows the acquisition

of claims by resident sectors, 58, and by the rest of

the world, net, 18; and column 9 shows the issue of
new financial claims, net, by resident sectors, 59, and
by the rest of the world, net, 17.

Capital finance

1.57. Row and column 10 contain the transactions
which, together with revaluations, connect the opening
and closing balance sheets of the nation. On the liabil-
ities side there are two items: saving, 27, and new
issues of financial claims as liabilities, net, 59. On the
assets side the entries can also be reduced to two: net
capital formation in fixed assets and stocks, 41 — 19

6 = 28, and new acquisitions of financial claims as
assets, net, 58, It can readily be seen that the acquisi-
tion less the issue of financial claims, 38 — 59 = —1,
is equal to net lending abroad, so that the entries in row
and column 10 are only another way of expressing the
familiar identity: saving equals investment at home plus
foreign investment.

THE REST OF THE WORLD
Current transactions

1.58. Row and column 11 relate to the current
transactions which the rest of the world has with the
economy under study. Row 11 shows the rest of the
world’s incomings from the sale of commeodity imports,
51, from direct expenditures abroad, 1 - 2 == 3, and
from receipts of distributed factor income and current
transfers, 12; and column 11 shows the rest of the
world's outgoings on the purchase of commodity ex-
ports, 50, on direct expenditures on domestic territory,
2, on payments of distributed factor income and current
transfers, 13, and on lending, net, I. This last ftem,
which is shown as transferred to the capital transactions
account of the rest of the world, can be seen to equal
the balance of current transactions (the balance of




payments on current account), since capital transfers
are not introduced into this example.

Cuapital transactions

1.59. Row and column 2 relate to the capital
transactions which the rest of the world has with the
economy under study. Apart from the balance of 1
transferred from the current account, the row shows
a net issue of financial claims as liabilities of 17. The
column shows a net acquisition of financial claims as
assets of 18, This gross treatment of financial claims
is a third point at which table 1.6 differs from table
1.5 In terms of row 12, the entry of 1 plays a role in
connecting the opening and closing balance sheets of
the rest of the world comparable to that played by
saving in row 10; indeed, it represents that part of
the saving of the rest of the world which is lent, net,
to the economy under study.

BALANCE SHEETS AND REVALUATIONS

1.60. This brings us to balance sheets and revalua-
tions. In table 1.6, financial assets and net tangible
assets are shown separately and so are financial liabili-
ties and net worth. In contrast with table 1.5, this table
provides not only a balance sheet for all the resident
sectors but also a consolidated balance sheet for the
rest of the world As we have seen, this is necessary
in order to obtain a complete accounting, an equality
of row and column sums at every point in the system.
Although for any sector, total assets are necessarily
equal to total liabilities (including net worth) this is
not true of any particular category unless the econo-
my under study is closed This can be seen in the
numerical example of table 1.6. Financial claims held
as assets by the economy under study at the beginning
of the period amounted to 1,249; whereas the corre-
sponding total of financial claims issued as liabilities
amounted to 1,217, If the entries in the consolidated
opening balance sheet of the rest of the world are added
in, an equality of financial assets and liabilities is ob-
tained: 1,249 4 165 = 1,217 + 197 = 1414 It
is not very difficult to see why this equality should hold.
The total of financial claims, 1,414, is made up of
two parts: all financial claims issued by the economy
under study; and those financial claims issued by the
rest of the world which are held as assets by the econ-
omy under study. This- total of financial claims issued
as liabilities must be held somewhere in the world as
assets; either in the economy under study or in the rest
of the world.

1.61. Against this background the entries in table
1.6 relating to balance sheets and revaluations can be
described as follows.

Opening assets and liabilities — financial claims

1.62. Row and column 1 relate to financial claims
held as assets and issued as liabilities at the beginning
of the period, The claims included in this row and
column are all claims issued by the economy under
study plus all claims issued by the rest of the world
and held by the economy under study. From table 1.6
't can be deduced that, in this example, the economy’s
holding of its own claims is 1,217 — 165 = 1,052.
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Opening assets and ligbilities — net tangible assets
and net worth

1.63. Row and column 2 relate to net tangible assets
and net worth at the beginning of the period. Tangible
assets are restricted in table 1.6 to the domestic tangible
assets of the economy under study and all holdings
of assets in other countries are treated as financial
claims. Tangible assets are valued at written-down
replacement cost. Net worth measures the excess of
assets, tangible and financial, over liabilities. The figure
of —32 shown in table 1.6 as the opening net worth
of the rest of the world indicates that the economy
under study holds foreign claims in the rest of the
world in an amount 32 units larger than the rest of
the world's holdings of claims on the ecomomy under
study.

Revaluations — financial claims

1.64. Row and column 13 relate to the revaluation
of holdings and issues of financial claims in order to
bring them to a common basis of current values. By
elaborating the system it is possible to introduce other
values, for example values at the time of issue and
values at the time of acquisition, but the problems to
which this would give rise will not be discussed at this
stage of the report.

Revaluations — net tangible assets and net worth

1.65. Row 14 1elates to the revaluation of net
tangible assets so as to bring the stock existing at the
end of the period on to a basis of current written-down
replacement cost. Column 14 relates to the revaluation
of net worth and the figures are a consequence of the
revaluation of claims and tangible assets.

Closing assets and liabilities — financial claims

1.66. Row and column 15 relate to financial claims
held as assets and issued as liabilities at the end of the
period. For the economy under study, closing financial
assets are linked to opening financial assets by the en-
tries in rows 9 and 13: 1,286 = 1,249 4 58 — 21,
Similarly, closing financial liabilities are linked to
opening financial liabilities by the entries in columns
9 and 13: 1,253 = 1,217 4 59 — 23

Closing assets and liabilities — net tangible assets and
net worth

1.67. Row and column 16 relate to net tangible
assets and net worth at the end of the period. For the
economy under study, closing tangible assets are linked
to opening tangible assets by the entries in rows 6, 7,
8 and I4: 731 = 661 — 19 + 6 4 41 + 42. Simi-
larly, closing net worth is linked to opening net worth
by the entries in columns 6 and 14: 764 = 693
+ 27 4+ 44.

THE FOUR ACCOUNTS FOR THE NATION

1.68. This completes the description of table 1.6;
it remains only to show the relationship of this table
to table 1.5. The first step is to consolidate the entries
in the inner rectangle of table 1.6 to give the entries
in the four national accounts. When this is done, it



will be seen that all the flows between production, con-
sumption and accumulation are identical with those
shown in table 1.5 while all the flows in which the
rest of the world is involved differ from those shown in
table 1.5. The reason for these differences lies in the
particular grouping and netting of the highly aggregated
flows in table 1.5 and the incomplete stage in the
disaggregation of these flows represented by table 1.6.
First, in table 1.5 but not in table 1.6, direct expen-
ditures abroad by foreign visitors are routed through
the production account: they appear in commodity im-
ports and exports. Second, in table 1.5, the net flow
of distributed factor incomes is shown as a payment
by the rest of the world and the net flow of current
transfers is shown as a receipt by the rest of the world;
whereas, in table 1.6, these two kinds of flow are
added together and the gross inflow and outflow are
shown in the two positions just referred to. Finally, in
table 1.5, the issue of financial claims by the rest of
the world is shown after deduction of the acquisition
of financial claims by the rest of the world and the
two accounts for the rest of the world are consolidated;
whereas, in table 1.6, the issues and acquisitiorns of
financial claims are shown separately and the rest of
the world is represented by two accounts. Thus the
differences are not fundamental ancd, when we get into
the following chapter, we shall see the precise form
which the national accounts take when the system is
fully disaggregated.

1.6%9. In this and the two sections that preceded it,
an attempt has been made first to illustrate various
methods of presenting a system of national accounts
and second, having decided on the most convenient
form of presentation, to extend the system first to
include a national balance sheet and then to represent
the stocks and flows in an economy in greater detail
Table 1.6 presents a half-way house between the sim-
plified accounts of the nation and the new SNA which,
it is hoped, will be found sufficiently detailed as an
introduction. Before going on to describe the new
system in detall, something will be said about the uses
and purposes of this system, about the extent to which
its different elements are covered in this report and
about the foreseeable problems that it leaves over for
solution in the future,

The uses of the new system

1.70. By providing a consistent statistical picture
of the development of an economic system, a series of
national accounts are useful, indeed indispensable, in
describing and analysing economic change and so
contribute to many forms of economic decision-mak-
ing. The report of 1953 spelled out some of the uses
of national accounting data in connexion with public
policy and emphasized the role of simple kinds of
analysis and even inspection of the figures as an aid
to decision-making. What was said then remains true
today, but the present report does represent a shift of
emphasis. The much enlarged scope of the new sys-
tem enables a wider range of problems to be studied
and the experience of the last fifieen years in economic
model-building has led to a greater appreciation of
the value of more complex kinds of analysis.

1.71. The report of 1953 drew attention to the
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fact “that national accounts, in the widest sense of the
word, provide an excellent means of appraising any
actual or proposed scheme for the collection of econo-
mic statistics since a place for virtually all these sta-
tistics is provided systematically somewhere in these
accounts”. Much the same could be said of the nafional
accounis as a source of information for economic
analysis and policy. Indeed, it may be illuminating to
fill in the matrix depicted in table 1.5 with the names
of the branches of analysis and policy to which the
various submatrices mainly contribute. In doing this
the leading diagonal cells of the inner matrix (the
intersection of incomings and outgoings of production,
and so on) can be filled in since, as is illustrated in
table 1.6, these cells cease t0 be empty when the sys-
tem is disaggregated. This exercise is suggestive rather
than rigorous because in practice it may not be pos-
sible to obtain the degree of separation of topics that
is indicated in table 1.7 below.

1.72. In addition to uses that are served by infor-
mation largely concentrated in a particular submatrix,
there are other uses that require the information in
several submatrices or even in all of them. Thus an
analysis of cost structures, including the cost structures
of government activities, can be based on the activity
columns contained in column 2 of table 1.7 and a sales
analysis of commodities can be based on the commo-
dity rows contained in row 2 of that table Elementary
applications of input-output analysis, such as the cal-
culation of indirect requirements, the expression of the
price of a commodity as the sum of primary inputs per
unit of output absorbed directly or indirectly in differ-
ent productive uses or the expression of the supply
of a commodity as the sum of the amounts absorbed
directly or indirectly in the various commodity purcha-
ses by each category of final buyer, call for most of
the information in row and column 2 of table 1.7. The
analysis of productivity, that is to say of the relationship
of output to inputs and, in particular of net output to
primary inputs, calls for much of the information in
column 2 together with information on the stock of
tangible assets employed in the various industries, indi-
cated in column 4, and on the labour employed in
these industries. Finally, the building of a model of
the whole economy calls for the complete range of
information contained in the matrix.

1.73. But the amount of information actually in-
volved depends-on the extent to which and on the way
in which the matrix is consolidated. For example, a
highly aggregated model of the multiplier-accelerator
type calls for no more information than is contained in
the consolidated national accounts. Between this and
large-scale models, in which every aspect of economic
life is represented in detail, an immense amount of
variation is possible. The complete system can be
aggregated in such a way that product flows are {reated
fully but financing flows are treated omly in outline;
or conversely. Again, the aggregation can be carried
out in such a way as to highlight the elements in the
economic process, capital formation, saving, foreign
balancés and reserves, monetary and fiscal instruments,
let us say, that are likely to be important in studying
and remedying economic instability. Thus a great
variety of models can be built within a common frame-
work and each model can be rendered complete,




Table 1.7. Areas of economic analysis and poliey in relation te the national accounts

I 2 3 4 5 6 7
Studies of na-
tional wealth;
analysis of pro-
ductivity
Input-output Consumers' Models of Export demand
analysis; ana- | demand ana- stockbuilding analysis
lysis of produc-| lysis; studies of | and fixed capi-
tivity govt. spepding i tal formation;
investment
policy
Production Distribution Depreciation Studies of the
functions; ana- { and redistribu- | analysis; reiurn on
lysis of produc-] tion of income;| investment foreign invest-
tivity; analysis | fiscal policy allowances ment;, double
of factor shares taxation policy
Studies of net Analysis of Monetary International Studies of Studies of net
worth saving be- policy and finance and li- | capital pains worth
haviour Hguidity qui'cﬁty; long- | apd losses;
preference term foreign capital pgains
aid policy tax policy
Import demand{ Short-term International Analysis of
analysis foreign aid finance and balance of
policy liquidity; long- | trade payments
term foreigm
aid policy
Capital revalua-
tions
Studies of na-
7 tional wealth;
analysis of
productivity,

however summarily are treated the aspects of the eco-
nomic process with which it is not primarily concerned.
The importance of this last consideration in reaching
unbiased results has repeatedly been emphasized in
econometric literature.

1.74. The uses that have been described, which
cover the whole range from simple tabulation to com-
plex model-building, can fairly be called substantive;
they are concerned with increasing our ability to un-
derstand the working of economic systems and to take
beneficial decisions about them. But there are other,
instrumental, uses which are concerned with our ability
to collect and process information. One instrumental
use has already been quoted from the earlier report:
the use of a national accounting framewocrk to check
the coverage and consistency of a statistical reporting
system. The increasing use of computers, whose effi-
cient operation demands an exact understanding of
the simple connexions between innumerable bits of in-
formation, sets a rising premium on a coherent frame-
work in which every bit is seen to have its place.

The purposes of the new system

1.75. The purposes of the new system are very
similar to those of the old one: to provide guidance
for the development of statistics in individual countries;
and to provide a basis for country reporting, as repre-
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sented in recent years by the entries in the Yearbook
of National Accounts Statistics and in the publications
concerning these statistics of other international organ-
izations. The only difference is that the wider scope
of the new system increases the range of information
over which guidance is provided and standardized
reporting is made possible.

1.76. The scope of the new system is such that a
source of misunderstanding must be removed at the
outset, While the new system provides a target for
statistical development just as, in its day, the old
system did, it is not to be supposed that this target
will everywhere be reached quickly or that the order
of priorities in the development of statistics will be the
same in all countries. Accordingly, as we have seen,
the new system is designed to provide explicit links
between complex representations of an economy and
the simple, familiar four national accounts; indeed, by
consclidation the new system can be reduced to these
four accounts. This consclidation can be regarded as
the highest that holds any practical interest. But all
imaginable intermediate consolidations are also pos-
sible, and this means that a statistical system can be
developed along one or more of the directions sug-
gested in this report without losing touch with the basic
systemn of four national accounts which, by now, is
available year by year and, in some cases, quarter by
quarter for a large number of countries. Thus ali
countries that organize their statistical work on the



lines suggested here can be compared at a high level
of apgregation and those that have developed this
work in particular directions, by constructing, for
example, an input-output tfable, can be compared at
a lower level of aggregation. The adoption of a common
framework thus makes possible as much comparability
as can be achieved with the actual levels of statistical
development in different countries; but the existence
of a comprehensive framework does not imply that any
country should be able to provide the complete set of
figures that it contains.

1.77. The new system, while much more detailed
than the old one, is in no sense a break with tradition.
As will become apparent, it seeks to extend the old
system in directions in which much experience has
been pained in the last fifteen years and to push still
further in directions in which some experience has
been gained but not enough for a fully detailed treat-
ment. An important feature of any attempt to set
international standards in a rapidly developing field
is that expression should be given to past experience
and an indication should be piven of useful directions
for further development which cannot yet be spelled
out in a generally acceptable manner.

1,78 This last consideration is reflected in the new
system. The information needed for input-output and
flow-of-funds analysis is treated in considerable detail;
the information relating to holdings of assets and lia-
bilities is treated more summarily, Information on the
distribution and redistribution of income, though much
discussed during the preparation of this report, is con-
fined to flows between broad sectors and no attempt
is made to integrate into the system detailed informa-
tion relating to the distribution of personal income by,
say, size or houschold compusition. Regional account-
ing, though also considered while the report was being
prepared, is not discussed at all The reason for these
omissions is that it was felt that more practical expe-
rience and discussion were desirable before an attempt
to set standards was made.

1.79. The purpose of different paris of the new
system can be stated as follows.

1.80. The general framework and its gradual elabo-
ration, from the four simplified accounts of the nation
in this chapter to the altogether more detailed system
set out in the following chapter, is intended to provide
guidance for countries wishing to extend their system
of national accounts to provide for greater and preater
detail. Tt should also be of assistance to countries in co-
ordinating and systematizing their basic economic sta-
tistics, and in locating gaps in these statistics. As we
have seen, some parts of this extended system are
treated more fully than others and some topics which
should, and in future doubtless will, be integrated into
the system are not dealt with at all, mainly for lack
of sufficient practical experience and discussion.

1.81. The general framework also provides a basis
for the elaboration of detailed definitions and classifi-
cations and for the standard accounts and tables. The
definitions and classifications ,which are essential to the
international reporting of comparable data,are designed
to be adaptable for internal use by individual coun-
tries. The standard accounts and supporting tables are
intended to indicate the data of the system which have
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been found to be generally useful for economic analysis
and which a number of countries may be in a position
to compile in the foreseeable future.

I.82. In addition to providing guidance to countries
in the compilation and publication of national account-
ing data, these accounts and tables will furnish the
basis for devising a revised system of international
reporting. The extent to which, and specific way in
which, the various standard accounts and tables will
be used in international reporting is not discussed in
this report. The questions of the content and frequency
of international reporting in respect of the various parts
of the system, and of the appropriate time to introduce
these reports, are to be the subject of other studies. -

The new system and the future

1.83. Thus, in spite of its greater coverage compared
with the Report of 1953, the new system leaves a
number of topics over for further research and dis-
cussion. On some of these a good deal of work has
already been done; on others there has been some
discussion but little or no work; and on a third group
there has only been a limited amount of discussion,
though sufficient to indicate what may well turn out to
be problem areas in the future. A list of these topics
will help to put in perspective the stage of development
of national accounting reached in this report.

1 84. In the first group, on which work has already
been done, four items can be listed.

{a) Narional and sector balance sheets

|.85. Balance sheets form an integral part of the
new SNA as described in this report but there remains
a need: (i) to set out in detail the conceptual problems
to which they give rise; (ii) to work out guide-lines for
the compilation of balance sheet data; and (iii) to draw
up standard balance sheets and balance-sheet tables,
The balance sheets of the system relate to institutional
sectors, and tangible assets are recorded on a net (written
down) basis There is also a need, in connexion
with the analysis of production, for estimates of the
gross stock of tangible assets classified by activity

(b)Y Estimates at constant prices

[.B6. This subject, which is as important in con-
nexion with the MPS as it is in connexion with the
SNA, is discussed in chapter IV below. The next stage
is to work out guide-lines and standards in matters of
detail, to set out the pros and cons of various methods
and procedures in the light of the experience that has
accumulated all over the world and to link the tradi-
tional index-numbers of quantities and prices with
the system.

(¢} Statistics of the distribution of income, consumpltion
and wealth

1.87. The Statistical Office is engapged in preparing
an integrated system of siatistics of the distribution of
income, consumption and wealth which at the macro
level fits completely into the SNA (and also into the
MPS) and at the micro level is complementary to these
two systems. In this connexion guide-lines need to be
worked out for isolating the components of public




consumption that need to be added to private consump-
tion in order to represent the total consumption of the
population.

{(d} The elaboration of parts of the system in detail

1.88. Some of the specialized agencies of the United
Nations are working on the further elaboration of parts
of the system so as to provide a link between the SNA
and detailed information relating to specific activities
and sectors Examples are work by FAQ, WHO and
UNESCO in connexion with agriculture, health and
education.

1.85 In the second group, which so far has not
got beyond the stage of preliminary discussions, two
items can be listed.

(e} Regional accounting

1.90. Any system of national accounts could be
subdivided by region and in recent years a number of
countries have been engaged in the construction of
regional accounts. This development gives rise to a
number of conceptual problems which are only of
minor importance, if they exist at all, at the national
level and to many new problems of measurement. It
would be helpful in due course to add a regional
dimension to the SNA but, in view of the many other
problems on which work is needed, this extension of
the system does not have a high priority at present

() Human flows and stocks

1.91. This subject was discussed in the course of
formulating the new SNA but was eventually left over
for future treatment. What was envisaged was the
formulation of what may be called a population matrix.
Such a matrix makes it possible to bring together in a
coherent form demographic, educational, manpower
and other social statistics which have a bearing on the
economic and social characteristics of a population so
that the changing structure of that population in terms
of these characteristics can be measured. Just as the
row and column pairs in the economic matrices set
out in this report represent accounts which balance, so
the same is true in population matrices because all
who flow into a period, whether through survival from
the preceding period or through birth or immigration
in the period itself, must necessarily flow out of the
period, either through death or emigration in the period
itself or through survival into the following period. The
economic and population matrices (or accounts) would
have many areas in common, such as the distribution
of the labour force over activities and the distribution
of the population over different types of household
and institution. Eventually it would be desirable to
link the two systems, much as it was proposed above
to link statistics of the distribution of income, consump-
tion and wealth to the SNA.

1.92. Finally, in the third group, two general items
can be listed though, up to now, relatively little discus-
sion on them has taken place.

{g) The functional classification of inputs

1.93. In the new SNA intermediate inputs are clas-
sified by commodity and other inputs are classified by
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the components of value added but no attempt is made
to classify these inputs further. They may, however,
perform a number of more or less distinct functions in
addition lo providing a basis for productive activity.
Some may be used to maintain recreational and medi-
cal facilities which, in part at least, are of direct benefit
to employees though they may also contribute to pro-
ductiveness Others may be used o maintain research
and development facilities and it is not altogether clear
that these should be regarded as current inputs at
all since this year's research and development work
can hardly be expected to contribute to this year’s out-
put unless this work can itself be regarded as output.

1.94. A first stage in dealing with this problem
would be to assign the inputs already distinguished to
different functional categories, such as current produc-
tion, welfare or research and development, a task
which in general would involve a further subdivision
of these inputs. This would lead to a second stage at
which it would be necessary to decide how to treat
expenditure on the different categories. Thus, to take
expenditures on inputs for welfare purposes as an
example, three obvious possibilities present themselves:
(i) they could simply be identihed as a separate
category of expenditure on inputs; (ii) they could be
included among supplements to wages and salaries,
in which case they would come to form part of private
consumption expenditures; or (iii) they could be formed
into a new category of industrial final consumption.

(hy The boundary between current and capital ex-
penditure

1.95. Although there are no substantial changes
in the concept of capital expenditure in the new SNA,
various suggestions for extending the coverage of this
concept were considered. First, there is the question
of consumers’ durable goods, expenditure on which
continues to form part of private consumption expen-
diture although the major durables form separate
categories in the classification of household goods and
services. The introduction of balance sheets into the
new SNA makes this treatment more awkward than
it was under the old system since it means that an
important element of personal weauwh is not recorded
although identical objects, such z- cars, are recorded
as wealth if they are owned by businesses or by the
civilian branches of general government. Second, there
is the question of expenditure on research and develop-
ment, to which reference has already been made. This
is an area in urgent need of clarification but this can
only be done on the basis of experience which, though
growing, is not yet very great. Third, there is the
question of expenditure on education which, though
segregated, is treated at present as current consump-
tion. In many respects, however, its effects are more
like those of capital expenditure in that it results in a
more highly qualified population and so alters produc-
tion possibilities in the future. Similar arguments could
be advanced in respect of many forms of expenditure
on health. '

1.96. In the development of national accounting
emphasis has been placed on the distinction between
what can be observed and measured and what can
only be inferred on the basis of some theory or con-
vention. This distinction is an important one because



while it is almost always necessary to process data in
order to oblain something useful for analysis it is
possible to carry the processing to a point where the
results are no longer data. For example the supply of
a commodity may be allocated to users on the as-
sumption that each user draws his supply from domes-
tic production and imports in a common proportion.
The result may be something quite different from what
is obtained by observing the proportions in which
different users actually make use of domestic produc-
tion’ and imports, and it may be seriously misleading
While, as has been said, assumptions are almaost always
needed in processing data, it should be recognized that
when they come to play a major role the result is no
loenger an observation but an inference

1.97. At the same time the main purpose of making
observations is to enable us 10 make inferences; all that
is important is that we should not confuse the two.
This point is exemplified in chapter 11l below which
is concerned with the use of input and output tables,
which contain observations, to construct input-output
tables which are useful in analysis. The observational
and analytical tables are linked by assumption and the
role of observation and assumption is made quite plain

1.98. Developments of the type excmplified by (g)
and (/) above aim at providing an observational basis
for new types of analysis The accounts based on these
developments would still represent objective facts modi-
fied as litlle as possible by the introduction of assump-
tions. But the analysis built on these accounts would
come more to represent a system of imputations in
which market prices were supplemented by shadow
prices. It is too early to say how this tendency will
develop but it is noteworthy that the experiments now
being made by large institutions in the use of mathe-
matical programming and cost-benefit analysis repre-
sent steps in the same direction,

The arrangement of the report

1.99. Following this introduction, the remainder of
this report is arranged as follows.

1.100. The first four chapters deal with the struc-
ture and basic concepts of the system. Chapter 1I con-
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tains a description of the structure of the new system
illustrated by an extension of the numerical example
begun in this chapter. Broad conceptual issues are
discussed in chapter II but a more detailed treatment of
many topics is postponed {o Jater chapters of the report.
Chapter 111 deals with the question of constructing
input-output tables from the data contained in the
system. This topic is separated from the general pre-
sentation in chapter 11, partly because it gives rise to a
number of special problems and partly because a
certain amount of analysis is involved in constructing
the various possible tables and in selecting from among
these the one most likely to be appropriate for analy-
tical purposes. Chapter 1V discusses the concepts and
problems of constructing a coherent set of price and
quantity index numbers within the framework of the
system Much of the discussion of this chapter is also
relevant to the compilation of the balances and tables
of the MPS in terms of constant prices. Both chapters
Il and 1V are illustrated by means of a further exten-
sion of the basic numerical example.

1101, The next four chapters start from the basic
concepts and structure of the system; and elaborate a
full set of definitions and classifications, and standard
accounts and tables. Chapters V, VI and VII deal in
turn with the definition and classification of the trans-
actors of the system, the flows of goods and services,
and the transactions on the income and outlay and
capital finance accounts. The standard accounts and
tables are presented in chapter VIIL In addition to
delineating the relationships between the accounts
and supporting tables, the discussion of that chapter
deals with the major uses to which the various accounts
and tables might be put, and the orders of frequency
and priority with which the data might be compiled

1.102. The last chapter, chapter 1X, of the report
is devoted to a consideration of the full system of
national accounts from the point of view of the devel-
oping countries, The chapter sels out some desirable
modifications and supplementations in the classifica-
tions, accounts and tables of the full system in the
light of the circumstances of these countries. It also
includes suggestions as to the broad order of priorities
in which developing countries might evolve the full
system of national accounts




Chapter 11

THE STRUCTURE OF THE SYSTEM

The system as a whole

2.1 The purpose of this chapter is to describe the
conceptual basis of the new system and to illustrate it
by extending the numerical example used throughout
the preceding chapter. The order that will be followed
is first to present a bird's-eye view of the complete sys-
tem by extending the matrix given in table 1.6 above
to cover all the classes and sub-classes of the system.
To keep the example manageable (it will in any case
contain eighty-eight rows and columns) the elements
shown in the different categories represent aggregations
of the elements in the categories of the system itself.
For example, in the matrix set out in table 2.1 the acti-
vity classification is reduced to nine elements (rows and
columns 13 through 21), four for industries, three for
producers of government services, one for domestic
services and one for the producers of private non-profit
services to houscholds. In the full system (see table
5.2 in chapter V) the activity classification has thirty
main items most of which have several subitems so
that the total number of items in this classification
alone is seventy. This amount of detail is useful for
analytical purposes but, when repeated mutatis mutan-
dis for all the other categories, would clearly be exces-
sive In an ilustrative example.

2.2. A glance at the headings of table 2 1 shows
that the seven main headings (opening assets, produc-
tion, ... closing assets) are repeated unchanged from
table 1.6. Each of these main headings is subdivided in
table 1.6 but the subdivision is carried much further in
table 2.1. In the following description of the new sys-
tem, the headings 2 through 5, which relate to flows, are
considered first, and the remainder, 1, 6 and 7, which
relate to opening and closing assets and liabilities and
to revaluations, are considered second.

Produetion

2.3, In table 1.6, only two rows and columns were
shown for production: one relating to commodities and
one relating to activities. In table 2.1, the subdivision
of production is carried further. The commodity ac-
count is first divided into two categories so as to show
the value of commodities separated into two parts:
the value before adding commodity taxes or subtracting
commodity subsidies (basic value); and the value of
the taxes and subsidies themselves Each category is
then divided into commadities (or commodity groups)
defined as the characteristic products of the correspond-
ing industry. The activity account is divided into three
categories: industries, which produce commodities, the
producers of government services, and the private
services in the sense of domestic services and the pro-
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ducers of private non-profit services to households.
The last two categories do not, in most instances, at-
tempt to market the services they produce but them-
selves meet the cost of these services, which, according-
ly, are not regarded as commodities. Each category
is then divided inio activity groups on the lines of the
standard industrial classification of all economic activi-
ties, care being taken so to arrange matters that, dt the
highest level of disaggregation, the kind of activity of
government services and of private non-profit services
can be identified at the same time with a classification
by purpose.

2.4 Before examining each of these categories in
detail, let us consider briefly some gencral issues that
arise in classifying production Hows.

2.5 First, a distinction is made between commodi-
ties and the industries (or, exceplionally, other activi-
ties) in which they are produced because it is impos-
sible so to define the elements in the two classifications
that there is a one-to-one correspondence between
them. This fact is significant because what can be
observed about sales siructures usually relates to com-
modities and what can be observed about cost structures
usually relates to industries. Thus in analysing the
consequences for the productive system of variations
in the demand for different commodities, we must
recognise that, in general, we cannot observe the cost
structures of individual commeodities (or commodity
groups). The nearest approximation we can find is
usually the cost structure of the industry that produces
the commodity in question as its characteristic produet;
but this industry may well produce small quantities of
other commodities and several other industries may
well produce some of its characteristic product. Since
the connexion between demand and cost cannot, in
general, be observed for individual commodities, any
altempt to trace these connexions, which is the essence
of inter-industry analysis, must rest partly on assump-
tion. Various possibilities will be described and illus-
trated in the following chapter.

2.6. Second; where several conflicting assumptions
are possible and where it is difficult to make a choice
between them, it is desirable that the role of assumption
should be reduced as far as possible. It is for this reason
that the establishment rather than the enterprise is the
unit to be grouped to form industries In those coun-
tries which do not have the practice of setting up enter-
prises for specific purposes, it can be observed that the
output of an establishment is almost always more ho-
mogeneous than the output of the enterprise of which
it forms a part. Consequently, the grouping of establish-
ments rather than enterprises to form industries will
diminish the importarice of uncharacteristic production



and so will diminish the role of assumptions in con-
necting demands and costs Following this line of
argument it might be supposed that establishments
themselves should be divided with the object of further
increasing the homogeneity of production. In principle
this may be so, but in practice it will rarely be possible
without the use of further assumptions in allocating
costs to separate departments. In addition, by going
too much into detail, there is always the danger of
going beyond the commodities which are bought and
sold to the technical processes which contribute to
their production.

277. Finally, it may be asked why the producers of
government services, domestic services and the pro-
ducers of private non-profit services to households
should be separated from industries, since the different
types of activity are all designed to fit into a common
classification of all economic activities. The reason is to
be found partly in the differences in cost structure of
activities organized in different ways and partly in the
interest which attaches to the cost structures of non-
industrial activities and, in particular, to the activities
organized by government

2.8, With this introduction, let us now look first at
the accounts for commodities and then at the accounts
for activities.

COMMODITIES (ROWS AND COLUMNS 5 THROUGH 12)

2.9. The first four of these rows and columns relate
to the supply and disposal of commodities valued at
producers’ prices before charging commodity taxes or
deducting commodity subsidies. The purpose of show-
ing commodities valued in this way is {o ensure that,
as far as is practicable, a uniform valuation is obtained
throughout each of the rows 5 through 8. This uniform-
ity is important in input-output analysis. The second
four rows and columns relate to commodity taxes and
subsidies. When corresponding entries in the two sets
of accounts are added together a commodity flow is
obtained which, except in the case of imports, is ex-
pressed at the producer’s market value, that is to say at
the value at which the commodity leaves the producer
before transport and distribution charges are added on.
These charges are in all cases debited to the purchaser
Imports are valued c.if and to these values customs
duties are added in a separate set of entries.

2.10. A uniformity of valuation is important for
purposes of input-output analysis because the demand
for one unit of a commodity by any buyer of that
commodity Is assumed to stimulate the activity produc-
ing that commodity to the same extent. Clearly this
will not happen if the valuations are different for differ-
ent buyers. For example, in a country where tax
forms four fifths of the value of a packet of cigarettes
sold for domestic consumption but where tax is not
charged on export sales of cigarettes, the effect on
the tobacco industry of the sale of a packet for domestic
consumption would appear five times as great as an
export sale if actual values were used. This difficulty is
avoided if both packets are valued uniformly and the
taxes (or drawbacks) are shown separately where they
arise. Similar considerations hold where appliances,
such as cookers or refrigerators, are taxed when sold
for household use but untaxed when sold for business
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use; or when a group of comsmodities, such as petro-
leum products, is not subdivided and one of these
products, such as gasoline, is highly taxed while an-
other, such as fuel oil, is lowly taxed. Of course, at the
level of aggregation of table 2.1 this whole issue is of
little importance; but it becomes important in many
countries at the much lower level of aggregation repre-
sented by the full system.

211 The treatment of comsmodities can now be
described. In rows 5 through 8 we find the uses to
which the supply of one group of commodities is put.
The consumption by industry appears in columns 13
through 16; the consumption in government services,
domestic services and private non-profit services
appears in columns [7 through 21; the consumption
by households appears in columns 22 through 24; the
inputs into stockbuilding and into pgross fixed capital
formation appear in columns 56 through 68; and final-
ly the inputs into exports, that is the values of commo-
dities exported, appear in column 80. The sum of the
entries in any row gives the total use of the commodity
group in guestion.

2.12. Correspondingly, in columns 5 through 8 we
find the sources of the supply of one group of commo-
dities. The ouiputs of domestic industries appear in
rows 13 through 16; any commodities that were pro-
duced in the course of rendering government services
and private non-profit services {for example reproduc-
tions produced by museums or firewood produced by
the highway department in pruning the trees under is
control) would appear in rows 17 through 19 and 21;
and imports appear as the sum of the entries in rows
32 and 80, the former relating to protective and other
import duties and the latter to the cost of the imports
before these duties are added. The sum of protective
import duties and the cost of imports represents the
cost of imported commodities which in the case of com-
petitive tmports, most nearly corresponds to the basic
value of the domestically produced article. In practice,
it may be difficult to distinguish protective from other
import duties and, for this reason, the distinction is
not maintained in the standard accounts and tables of
chapter VIII.

2.13. As an example let us concentrate on row and
column 6 which relates to the products of manufac-
turing and construction expressed at basic values. The
column shows: 267 units (at row 14) of characteristic
products of manufacturing and construction; 2 units
(at rows 15 and 16) of these commodities produced
by other domestic industries; and I 4 29 = 30 units
{at rows 32 and 80) of imports of these commodities
valued inclusive of protective import duties, that is
duties which tnd to raise the cost of the import in
relation to the corresponding domestic cost. Import
duties on the products of manufacturing and construc-
tion designed simply to offset similar duties on domes-
tic production (5 in this example) appear at the inter-
section of row 32 and column 10. This distinction
serves the purpose of ensuring that, as far as possible,
basic values are independent not only of the purchaser
but also of the source of supply. Row 6 shows the
uses to which the products of manufacturing and con-
struction are put. The entries of 8 4 118 -+ 11 - 8 ==
145 (at columns 13 through 16) represent intermediate
inputs into industries; the entries of 7 -+ 3 4 1 == [1




Table 2.1. An illustration of the complete system,
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Compensations of employees and operating surpluses
arising in instilutional seclors classified by component
forms of imcome. For example, compensation of
employres is divided between wages and salaries on
the one hand ard employers' contributions to social
security and private pension funds, etc. on the other.

Current income transfers, including transfers of prop-
erty income, paid out by the institutional sectors
(as sectors of receipt).

Current income transfers. including {ransfers of prop-
erty income. paid out by the rest of the world,

Indirect taxes, net. paid to general government

Gross receipts of income by the institutional sectors
{as sectors of receipt)

Increases in stocks of industries

The finance provided by the capilal finance account
of peneral government, of the increase in stocks of
produca;rs of government services

Total pross fixed capital formation of industries

The finance, provided by the capital finance account
of general government, of pross fixed capital forma-
tion undertaken by producers of government services

The finance, provided by the capital finance account
of privale nen-profit institutions, of gross fixed capital
formation undertaken by the producers of private
non-profit services to households.

The finance, provided by the capital Anance accounts
of the institutional sectors, of pross industrial capital
formation (in stocks, and fixed assets) and the npet
purchases by these seclors of land and intangible
assets other than financial assels

Net acquisitions of financial assets by the institutional
seclors

Net acquisitions of financial assets, issued by the
country under study. by the rest of the world

The holdings of financial labilities by the institu-
tional sectors at the beginning of the period of
account

The net worths of the institutional sectors at the
beginning of the period of account

The saving of the institutional sectors.

Net receipts of capital tramsfers by the institutional
seclors

Net issues of financial liabilities by the institutional
sectors

Revaluations of financial liabilities held by the insti-
tutional seciors

Revaluations of the net worths of the institutional
sectors
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The holdings of financial liabilities by the institu-
tional sectors at the end of the period of account
The net worths of the institutional sectors at the end
of the period of account

Financial lizbilities issued by the rest of the world
and held by the institutional sectors at the beginning
of the period of account.

The net worth of the rest of the world at the begin-
ning of the period of account arising from its rela-
tionships with the country under study; that is to say,
the negative of the rest of the worlds net indebted-
ness lo that country.

Imports of commedities reckoned at ¢if. values.
Direct expenditure abread on goods and services by
the producers of government services

Final consumption expendilure abroad by resident
irouseholds.

Gross receipts of income (whether distributed factor
income or other current transfers) by the rest of the
world from the country under study.

Net receipts of capital transfers by the rest of the
world.

Net issues of financial labilities, taken up by the
coundry under study, by the rest of the world.

The rest of the world's balance of payments on cur-
rent account with the country under study.
Revalualions of financial liabilities issued by the rest
of the world and held by the country under study.
Revaluation of the pet worth of the rest of the world
arising from its relationships with the country under
study.

Financial liabilities issued by the rest of the world
and held by the institutional sectors at the end of the
period of account

The net worth of the rest of the world at the end of
the period arising from its relationships with the
country under study

Revaluations of financial assets held by the institu-
tional sectors

Revaluntions of financial assels issued by the country
under study and held by the rest of the werld.
Revaluations of net tangible assets held by the insti-
tutiona} sectors

The holdings of financial assets by the institutional
sectors at the end of the pericd of account.

The holdings of financial assets, issued by the country
under study, by the rest of the world at the end of
the period of account.

The holdings of net tangible assets by the institutional
sectors at the end of the period of account.
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Chapter I

THE SYSTEM AS A BASIS FOR INPUT-OUTPUT ANALYSIS

The input-output data in the system

3.1. The input-output data contained in the system
appear in the rows and columns relating to commo-
dities and industries. In order to explain and illustrate
how these data can be used for input-output analysis,
a magnifying glass has been applied to the relevant
parts of table 2.1, the number of commodities and in-
dustrics has been increased from four to thirteen, the
unit of measurement has been decreased one hundred-
fold (so that what appeared as 1 in table 2.1 now ap-
pears as 100) and the results are set out in the form
of the supporting tables relating to input-output given
in chapter VIII below. The commodity data are set out
in table 3.1 and the industry data are set out in table
3.2 The entries in these tables are measured at basic
values.

The commoedity table

3.2. Table 3.1 contains a rearrangement of the
kind of information provided in rows and columns 5
through 8 of table 2.1. In both panels of the table the
first eighteen columns relate to commodities and the
final column relates to commodity taxes on all the
preceding entries of each row. In the upper panel the
rows relate to sources of supply: first come the thirteen
domestic industry groups; then the services of pen-
eral government and private non-profit institutions
(which in this example do not produce any com-
madities); and, finally, the rest of the world, repre-
sented by imports c.if. and the import duties levied
on them.

3.3. The thirteen rows and columns in the top left-
hand part of the table indicate the extent of subsidiary
production. Commodities, being defined as the charac-
teristic products of industry groups, are naturally
mainly produced in their own industry group and so
this part of the table has a pronounced diagonal ele-
ment. Nevertheless, as can be seen, every industry
produces some commodities characteristic of other in-
dustries and every commadity except the products of
agriculture, etc. and services is produced by at least
one industry as subsidiary product. It is the existence
of subsidiary production coupled with the fact that
cost structures can only be measured in terms of com-
modity and other inputs into industries that calls for
the introduction of assumptions before either a com-
modity X commodity or an indusiry % industry input-
cutput table can be constructed

3.4. In the lower panel, the rows relate to destina-
tions of supply. The elements in these rows would
appear in an enlarged table like table 2.1 as row sums
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of the various submatrices strung out along rows 5
through 8 Thus, in table 2.1, transport, communica-
tions and distribution form a single commeoedity group.
In table 2.1 the industrial intermediate use of this
commodity is shown (at row 7, columns 13 through
16) as 1 4+ 13 - 9 - 2 == 25; in table 3.1 it is
shown in columns 11 and 12 (at the first row of the
lower panel) as 1,668 4 845 = 2,513 which, apart
from rounding, is just one hundred times as large as
the corresponding entry in table 2.1. Similarly, the use
of this commedity for final consumption by households
in the domestic market is shown in table 2.1 as 15
4+ 12 4 11 = 38 and in table 3.1 as 981 + 2,800
= 3,781 Such relationships hold throughout between
the entries in tables 2.1 and 3.1. They may be obscured
by rounding-off errors or by errors introduced into
table 2.1 to compensate for rounding-off errors; but
this is a problem that only arises in producing a numer-
ical example which is balanced in each of two different
units.

3.5. The only new feature in table 3.1 is the divi-
sion of commodities into two categories: competitive
and complementary Competitive commodities are those
for which there is a domestic industry and which may,
therefore, be either home produced or imported.
Complementary commodities, on the other hand, are
those for which no domestic industry exists, so that if
they are needed they can only be obtained as imports.
In the example, complementary commodities appear
in large quantities in five categories; such commodities
as cofton, maize, oranges, rubber and tobacco under
agriculture, forestry and fishing; crude petroleum and
non-ferrous ores under mining; coffee and tea under
food, beverages and tobacco, non-ferrous metals under
basic metal industries; and wood-pulp under manufac-
turing n.ec

3.6. In input-output analysis it is necessary to dis-
tinguish between competitive and complementary com-
modities because if complementary commodities are
needed they must be imported; they cannot be obtained
however much domestic production may be stimulated.
If the distinction is not made, the analysis will work
as if any commodity would be obtained in given pro-
portions from domestic production and imports quite
independently of the final product mix. In general,
this cannot be true. Different vectors of final demand
will imply varying proportions of complementary im-
ports. In a country which mines coal but not oil, the
direct and indirect effects on the productive system of
a final demand vector implying a given amount of
mining products will depend on the proportions in
which this required amount is made up of coal and of
oil.



Table 3.1. Sources and destinations of commodity supplies
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The industry table

3.7. Table 3.2 contains a rearrangement of the kind
of information provided in rows and columns 13
through 16 of table 2.1. In both pancls of the table
the columns relate to industries. In the upper panel
the rows relate to the components of gross output at
producers’ values: basic values plus commodity taxes,
net. As in the preceding table, the figures in this
table are related to those in table 2.1. For example, the
gross output at basic values of transport, communica-
tions and distribution is shown in table 2.1 as 1 4
71 == 72 (at row 15, columns 6 and 7) and in table
3.2 as 3,317 4+ 3,873 — 7,190 (in the first row,
columns 11 and 12).

3.8. In the lower panel, the rows relate to the cost
components of industrial outputs. The first thirteen of
these Tows relate to the intermediate inputs of competi-
tive commodities without any separation of imports
from domestic supplies. Again, the link with table 2.1
can easily be traced. For example, the input of trans-
port, communication and distribution products into
the corresponding group of industries is shown in table
2.1 as 9 (at row 7, column 15) and in table 3.2 as
670 - 98 -} 55 4+ 89 = 912 (at the intersections
of rows and columns 11 and 12}.

3.9. The following five rows (14 through 18) relate
to intermediate inputs of complementary commadities.
These entries can be compared with those in table 3.1:
- the sums of rows 14 through 18 of table 3 2 are equal
1o the corresponding column sums of table 3.1.

3.10. The next row relates to commodity taxes, net,
“and when the entries are added on to those higher up
_in the panel they provide estimates of total intermediate
-inputs into the various industries valued at producers’
values.

+ 3.11. The remaining four rows show the compo-
‘nents of value added. In the table these rows are
Jabelled “primary inputs” but this title is not wholly
-appropriate in all cases except to distinguish these
.costs from those of intermediate inputs.

- 3.12. Let us now turn to the question of construct-
ng Input-output tables on the basis of this information
bout commodities and industries.

Input-output tables

- 3.13. The square submatrix with thirteen rows and
Clumns at the top left-hand corner of table 3.1 can
be interpreted as an output matrix since in each row
Lshows the distribution by commodity of the output
of one of the industries and in each column the distri-
bPPOﬂ by industry of the output of one of the commo-
es. In g similar way the square submatrix of the
fame order at the top of the lower panel of table 3.2
°4t be interpreted as an input matrix since in each row
shows the distribution by industry of the input of one
b ‘ ¢ commodities and in each column the distribution
‘y.'cﬂmmodity of the input into one of the industries.
these statements the word commodity is restricted
OMmpetitive commodities.

1'114" These tables, together with information on
al demands, provide the basic data for input-
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output analysis. The more numerous the industrial
categories used the larger will the matrices become and
the more detailed will be the analysis that can be based
on them. There is one respect, however, in which
square matrices do not exhibit the available data as
fully as possible. In industrial statistics it is usual to
record and distinguish more commodities than indus-
tries. By appregating commodities into characteristic
groups some information is needlessly suppressed and
there would be advantages in constructing rectangular
input tables with more rows than columns and rectan-
gular output tables with correspondingly more columns
than rows. In fables 3.1 and 3.2 this method is only
followed to the extent that important complementary
products are shown separately in columns 14 through
18 of table 3.1 and in rows 14 through 18 of table 3.2.
Thus, while rectangular tables are not illustrated in
this example, many, though not all, of the methods
of constructing input-output tables described befow
appily to thern as well as to the more traditional square
tables.

3.15. The construction of an input-output table,
which is necessarily square, from separate input and
output tables involves transfers of inputs and outputs
between categories. The object of these transfers is to
show either the inputs of commeodities into the produc-
tion of commodities in a commodity X commodity
matrix or the inputs from industries into industries
in an industry X industry matrix. In deciding how to
make the transfers, account must be taken of the fact
that the products made in any particular industry may
take different forms and be linked together in different
ways. For example subsidiary products, such as aero-
engines made by the motor-car industry, can be pro-
duced on a scale which is unrelated to the level of the
industry’s characteristic production. By-products, such
as gas made by the coke industry, can be produced
only on a scale which is fairly closely related to the
industry’s characteristic production or to some particu-
lar commodity which is one of the industry’s character-
istic products. Scrap and waste which arise in the course
of productive activity can be regarded as a form of by-
product. Joint products, such as milk and meat pro-
duced in the livestock industry, can be produced on
a scale which depends on the demand for each product
and, in many cases, in circumstances in which it is
possible to vary the ratic of the two products in re-
sponse to changing conditions of demand. In each
case steps should be taken to reproduce the relation-
ships of production in as realistic a manner as possible.

3.16. While transferring ocutputs is a comparatively
simple matter because the outputs of uncharacteristic
products appear as the off-diagonal elements in the
industry X commaodity submatrix of table 3.1, the
transfer of inputs is much more difficult. In some cases
it may be possible to supplement information on the
input structure of industries of the kind shown in
table 3.2: census returns may be regrouped to show
the input structures in various industries of groups of
establishments which are not much engaged in un-
characteristic production; data may be collected at a
level below that of the establishment; engineering data
may be available on inputs into certain commodities.
But, as a rule, supplementary information of these
kinds is incomplete and it is necessary to resort to some
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extent to mechanical means of effecting transfers based
on the application of mathematical methods. In practice
the two means should be regarded as complementary
rather than competitive; all that is important is that
the mechanical means should be capable of absorbing
such special information as happens to be available.

Fransferring outputs and inputs

3.17. We have seen that transferring inputs is,
generally speaking, more difficult than transferring
outputs. Let us look at the input-output table that
results from transferring outputs alone and then at
the various methods available for transferring inputs as
well.

TRANSFER OF OUTPUIS ALONE

3 18. In terms of tables 3.1 and 3.2 this method
can be described as follows.

3.19. The first step is to convert the output matrix
at the top left-hand corner of table 3.1 into a diagonal
matrix by adding into the diagonal element situated at
the intersection of each row j and column j the off-
diagonal elements in that row and that column. For

" example in row 6, relating to the basic metal industries,
the off-diagonal elements are 12 + 58 + 6 + 54
1 = 131 and in the corresponding column these ele-
ments are 1 -+ 85 4+ 1 4 1 41 = 89 Thus in
place of the diagonal element 2,639 we have 2,639 +
131 + 89 = 2,859 which can be interpreted either
as the total production of basic metals plus the sub-
sidiary production of the basic metal industries or as
the total production of the basic metal industries plus
the subsidiary production of basic metals by othér in-
dustries.

3.20. When this operation has been carried out for
each row and column pair, the submatrix is transformed
into a diagonal matrix in which subsidiary production
is duplicated since it appears in the diagonal element
of the industry in which it is actually produced and
again in the diagonal element of the industry in which
it is a characteristic product.

.. 3.21. The second step is to take all the off-diagonal
: elements in the submatrix under discussion and add
- them to the corresponding elements of the input matrix
at the top of the lower panel of table 3.2. This means
-that each industry is deemed to acquire, and so record
“In its input structure, the output of its own characteris-
tic commodity produced in other branches of industry.

..3.22. The third step is to divide the columns
reached at the second step by the corresponding out-
puts reached at the first step.

©3.23. The input-output coefficient matrix obtained
n this way cannot be said to relate either to commo-
dities or to industries since, as we have seen, each
Output can be interpreted either as a commodity output
Plus the subsidiary production of the industry of which
that commodity is the characteristic product or as an
Industry output plus the output of that industry’s char-
Acteristic produet by other industries. This equivocal
Slluation arises because under this method the output
:_-°f1 Subsidiary products is transferred but the corres-
Ponding inputs are not.

TRANSFER QF INPUTS AND QUIPUTS

3.24. Let us first consider the assumptions that can
be used as a basis for mathematical methods of trans-
ferring inputs and outputs It is convenient to begin
with two extreme cases which may be called respective-
ly the assumption of a commodity technology and the
assumption of an industry technology.

(a) The assumption of a commodily technology.
This means that a commodity is assumed to have the
same input structure in whichever industry it is pro-
duced. It is shown in the mathematical annex that
effect can be given to this assumption by combining
an input coefficient matrix with the inverse of an out-
put coefficient matrix in which the elements represent
the proportions of various commodities which are
produced by each of the industries. This assumption
can be used to form either a commodity X commodity
or an industry X industry table but, since it involves
the inverse of the output coefficient matrix, it is only
applicable if the input and output matrices are square
or can, by a suitable separation of different kinds of
output such as by-products and ordinary subsidiary
products, be reduced to this form

{(b) The assumption of an industry technology.
This means that an industry is assumed to have the
same input structure whatever its product mix It is
shown in the mathematical annex to this chapter that
effect can be given to this assumption by combining
an input coefficient matrix with an output coefficient
matrix in which the clements represent the proportion
of each commodity which is produced by the various
industries: a market shares matrix as it may be called.
This assumption can be used to form either a commo-
dity X commodity or an industry X industry table and
can be applied to rectangular as well as square matrices.

3.25. As has been said these are extreme assump-
tions and will only give the same results if there is
no subsidiary production of any kind, that is to say
if the problem they are designed to resolve does not
exist. Experience shows that many of the coefficients to
which they lead are not much affected by the assump-
tion chosen, but each is capable of giving rise to
entries which are manifestly absurd and even, in the
case of assumption {a), negative. It is not difficult to
see how such results can arise. For example, in many
countries the motor-car industry makes products char-
acteristic of the aircraft industry, but these are usually
restricted to aero-engines. However, on assumption
{a), these engines are transferred to aircraft with the
input structure appropriate to aircraft. Since there are
inputs into aircraft which are not used in making en-
gines the transfer of these inputs from the motor-car
industry will involve a corresponding negative input
into the commodity motor-cars if the car industry
does not itself make use of these inputs.

3.26. While mathematical methods can be brought
to bear on this problem too, it can be resolved most
effectively if the subsidiary production in question can
be identified as aero-engines and if the input structure
of these engines can somehow be estimated. This
example shows one way in which mathematical and
non-mathematical methods can fruitfully be combined.

3.27. Apart from this, there are many ways in which
the assurnptions can be combined to give a more realis-



tic model of the relationships of production. All of
these involve separating out the elements of the output
matrix into different subgroups, such as subsidiary
products and by-products, and making appropriate
assumptions about each subgroup. This kind of devel-
opment of the basic assumptions is illustrated numeri-
cally below and is set out algebraically in the mathemat-
ical anmex The method turns out to have a wide
variety of applications which can be accommodated
within the linear structure of input-output analysis and
does much to bridge the gap between mathematical
adjustments which are often considered unduly rigid
and adjustments calling for special knowledge which
all too often are inapplicable because this knowledge
does not exist.

The basis of valuation in input-output tables

3.28. One of the main uses of input-output analy-
sis is to calculate the output vector associated with a
given vector of final demand. The method proceeds
first by adding together the demands for each commo-
dity obtained from the components of final demand,
such as private consumption expenditures, exports and
so on, and then by working out the inputs needed
directly and indirectly to meet these demands and
adding them in too. The results take the form of gross
output levels for each of the commodity groups

3.29. If output levels are to be obtained in this way
through the addition of components it is clearly desira-
ble that these components, whether they represent
intermediate or final demands, should be measured in
as homogeneous a way as possible. Since they are
usuaily measured in money terms, partly because phy-
sical measures are not available in many cases and
partly because accounting constraints are important, it
is necessary that their valuation should be as uniform
as it can be made From this point of view producers’
values are to be preferred to purchasers’ values since
the latter include trade and transport charges on out-
puts as well as on inputs and these charges vary signi-
ficantly between different types of buyer Similarly,
basic values are to be preferred to producers’ values
because the latter include commodity taxes on outputs
which not only vary between types of buyer but may
also be affected by the precise composition of pur-
chases within a commodity group. To pive examples:
at purchasers’ values, private consumers pay retail
margins which do not arise in the case of business
purchases; at producers’ values, private consumers
usually pay commodity taxes at a higher rate than do
businesses while export sales are often subject to draw-
back of taxes paid at all stages of the productive pro-
cess; and, finally, if fuel oil and gasoline are both
included in the commodity froup petroleum products
and if the rate of tax is low on fuel oil and high on
gasoline, then a pound’s worth of petroleum products
at producers’ vaiues will represent a much smaller
quantity in the case of road transport undertakings
and private motorists than it does in the case of the
general run of industrial users whose purchases are
mainly of fuel oil.

3.30. The relationships between these different
bases of value are set out in detail in the mathematical
annex of the following chapter. It is shown there that

the basic values referred to above are appro
the sense that commodity taxes are subtracy
the producers’ value of outputs but not -
producers’ value of inputs. This basis of valy,
ommended because it seems hk@y to remo
major sources of price heterogeneity while being
easier to construct than true measures of basijce’

3.31. While the use of basic rather than Prods,
values will modify the rows of the mput matrix"7
the columns of the output matrix) it will usy
found that the largest changes will occur betweey
mediate purchases on the one hand and the pur,
of various classes of final buyer on the other.

I

The treatment of imports in input-output

3.32. As can be seen from table 3.1, imports 5 DE
at the intersections of a separate row with the,colu'
for commodities. Commodities are divided intg
main classes: competitive and complementary. A
have seen, supplies of competitive commodities
come either from domestic production or from im
in the case of complementary t:_orpmc?dztlg?s, ‘t}’]g :
only come from imports. The distinction Is import
because, if the competitive .and complementary co
nents of a given commodity group (such as minig
products) were amalgamated, it would follow thg
country with any kind of mining industry woul
deemed to meet at least part of the demand fo
mining products even if some of these products
not in fact produced in the country.

333. The composition of the two categories, co
petitive and complementary commodities, necessaril
varies from country to eountry since, for example, so
countries have coal mines but no oil wells while oth
have oil wells but no coal mines.

3.34. The main advantage of this method over th
alternative of routing imports directly to users is th
it calls for less information. In the case of complemen
tary imports there is, of course, no dlﬁerencqg t!_m TOW.
for each complementary import shows the distributio;
of this import over users. But, in the case of competi
tive commodities, what is distributed over users is the
total supply, whether this comes from imports or dl'
mestic production. Although the sources of supply
are normally known in the aggregate, t_hey.wﬂ] often
not be known for individual users; and it will not add
anything to our knowledge of industrial structure if
each user is assumed to draw its supply from foreign
and domestic sources in a fixed, average proportion.

3.35. In table 3.1, import duties are divided into
protective duties, which are shown at the intersection of
the row for import duties and columns 1 to 13, and
other import duties, which appear as the final entry
in the row for import duties. The object of this distinc-
tion is to increase the uniformity of the va!uanon_of
imports in relation to the valuation of the corresponding
domestically produced commeodities. Protective duties
are those which aim to put the domestic producer In
a competitive position vis-a-vis foreign producers.
Other import duties aim mainly at raising revenuc of
discouraging consumption and, in the case of competi-
tive commodities, are usually matched by a correspond-
ing excise duty on the domestically produced commo-




dity. While the distinction may be of value, protective
duties are often small and present difficulties of defini-
tion. As a consequence, protective duties are not shown
separately in the standard accounts and tables of chap-
ter VIII in which all import duties are included in the
category here termed other import duties,

Alternative matrices of input-output coeflicients

3.36. As we have seen, matrices of input-output
coefficients can differ in various ways: thus,

(a) They can be based on a variety of procedures
for transferring inputs and outputs;

(b} They can relate either to inputs of commodities
into commodities or to inputs of industry outputs into
industry outputs; and :

(¢) They can be expressed in basic values or in
producers’ values.

3.37. The data in tables 3.1 and 3.2 can be used
to construct a variety of these matrices. As we shall
see, there are advantages in constructing commodity X
cominodity matrices expressed at basic values. Tables
3.3 through 3.7 set out five variants of such matrices.

3.38. Table 3.3 illustrates the consequences of
transferring outputs alone in the manner described in
paragraphs 3 18 through 3.23 above. Tables 3.4 and 3.5
illustrate the consequences of adopting the extreme
assumptions of a commodity technology and an indus-
try technology respectively. The form of these calcula-
tions is described in the mathematical annex to this
chapter. Tables 3.6 and 3 7 illustrate the consequences
of mixing these assumptions, treating by-products in
one way and ordinary subsidiary products in the other.
In each case four by-products are isolated’ The first
of these is in row 5, column 3 of table 3.1, where 30
units out of the total of 6% shown relate to animal
feedstuifs ‘produced by the chemical industry. The
second is in row 5, column 9, where 45 of the 61 units
relate to gas produced in the coke industry. The third
is in row 6, column 9, where 47 of the 54 units relate
‘to gas produced in the iron and steel industry. Finally,
~all the 109 units in row 9, column 5, relate to coke
produced in the gas industry. The mixture of assump-
tions used in constructing each of thesc tables is set
out in the mathematical annex. Broadly speaking, it is
assumed in constructing table 3.6 that ordinary subsi-
diary products are made with the input structure of
their characteristic commodity group whereas by-pro-
ducts are made with the input structure of the commo-
dity group of which they are by-products; and, in
constructing table 3.7, the opposite assumptions are
made. As a consequence, table 3.6 is similar to table
34 except that a few elements are moved closer to
those in table 3.5; and table 3.7 is similar to table
3 except that a few elements are moved closer to
those in ‘table 3 4. In each case the elements mainly
alfected are those in row 2, columns 5 and 9, rows
3 and 6, column 9 and row 7 column 6. Apart from
this the two tables are not very different from one
inother and, indeed, the same can be said of all four
tables, 3.4 through 3.7, in which inputs as well as out-
PULs are transferred.

3.39. If we compare table 3.6, say, with table 3.3
Which only outputs are transferred, we shall again
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find much similarity coupled with a number of instan-
ces of considerable divergence. Examples of this
divergence are to be found in: row 2, column 5; row
5, columns 3 and 9; row 6, column 9; row 7, column
6; and row 9, column 5.

3.40. Despite the many similarities, the differences
noted are sufficiently important to make a choice be-
tween the tables desirable. Within the limits of this
example, there seems little doubt that table 3.6 makes
the best use of the information set out in tables 3.1
and 3.2. Table 3.3 represents an unnecessarily crude
use of these data in that it does not involve the transfer
of inputs; tables 3.4 and 3.5 represent the use of ex-
treme assumptions in making all transfers; and table
3.7, while it reflects a mixture of assumptions, makes
use of what seems a rather implausible mixture com-
pared with table 3.6

3.41. These examples are only illustrations of the
way in which input and output tables can be combined
to yield ipput-output tables. As more and more is
found out about the nature of different kinds of subsi-
diary production, it becomes possible to represent the
relationships of production more and more accurately.
Only simple possibilities in this direction are illustrated
here.

342. Tables 3.3 through 3.7 are all commodity X
commodity tables. In each case it would be possible to
produce a corresponding industry ¥ industry table.
For purposes of comparison one such example is
given, namely table 3.8, which is directly comparable
with table 3.5 above. On the whole, tables 3.5 and 3 8
are not very different.

3.43. Finally, all the coefficient tables given up to
now have been expressed at basic values. Table 3.9
is expressed at producers’ values but it is otherwise
directly comparable with table 3.8

344 Agpgain, there is a strong similarity between
the two tables with a tendency for the entries in the
basic value table o be a little higher than those in the
producers’ value table. This is, however, only a tenden-
cy; numerous exceptions can be found especially in
the diagonal As has been said, however, the main
advantage in the use of basic values is likely to be
found in the greater uniformity it introduces into the
components of final demand than in the distortions it
leads to in the coefficient matrix. We shall return to
this point in a later section of this chapter after first
considering the inverse matrices derivable from some
of the coefficient matrices that have just been given.

The inverse matrix: some comparisons

3.45. The connecting link between final demands
and outputs is the inverse of the matrix obtained by
subtracting the input-output coefficient matrix from
the unit matrix. The elements of this inverse matrix
measure the total requirements, direct and indirect, for
the commodity shown in the row needed to meet one
unit of final demand for the commodity shown in the
column. This matrix is sometimes called a matrix
multiplier because it is the matrix analogue of the
scalar multiplier used in the Keynesian theory of in-
come determination. The inverse matrix associated
with table 3.6 is shown in table 3.10.
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Table 3.3. Commodity X commodity input-output coefficient matrix
Direct reguirements per 1000 units of final demand calculated on the assumption that only outputs are transferred

(Basic values)

. ‘_3: 'E ‘{? ® Eg -
§ w ;2 E u B oy -% £ 2 :_‘é kS
£5E 358 FEEE SEES @i 3Es Eu -5 E is 5 |
I 2 2 4 3 ) 7 8 9 i9 11 12 13
Agriculture, forestry, fishing ... ... ... .. .. i 44 171 71 4 5
MiIning ... ... . e 2 2 19 6 8 61 42 3 34 192 11 12 Z i
Food, beverages, tobacco. .. ... .. ... ... 3 164 126 1- 12 2 H 10 2
Textiles, wearing apparel, leather. . ... ... 4 5 6 3 376 21 1 7 24 2 2 5 23 3
Rubber, chemicals, petroleum products. . .. £ 102 35 56 74 241 58 36 62 107 30 40 31 15
Basic mefal mndustries. ..., ... .......... 6 28 2 i 11 284 72 8 48 63 5 1
Metal products, machinery, equipment.. .. 7 43 44 24 22 35 65 255 42 42 63 66 20 29
Manufacturing n.e.C........ ... ... & 7 34 33 16 30 11 33 239 17 150 10 52 62
Gas, efectricity, water. . ................. g 7 22 7 9 61 42 12 19 60 2 2 22 14
Construction . ...t 10 30 47 3 6 5 5 5 9 2 17 18 29 13
Fransport and communication ........... i 40 36 21 21 36 41 20 31 33 25 202 25 7
Distribution ... ... ... . .. . .. e 12 32 20 21 28 18 42 15 3z 16 17 16 23 9
SEIVICES . ... 13 33 19 27 26 16 kY] 38 49 19 38 23 EX | 12
Tabie 3.4. Commodity %X commodity input-output coeficient matrix
Direct requirements per 1,000 umts of final demand caleuigted on the assumption of a commodity technology
(Basic values)
- :;:: 'g %‘ -3 ’g-g -
S - G E Thn 2 E 2 2% 3
z . e s 2is LR £5E 2 2 < e E n
ife ) (33 5EY.  gi5y SR Z5f 2 =N z £E S 3
132 % i§s  $EEE =ify 8§ 2§ & oL E S 3 ®
255 £ 33F  ZBESR &€ X &% 88t s: &% 3 &3 3 3
I 2 3 4 b) 6 7 & 9 10 11 12 13
Agriculture, forestry, fishing .. ........... 1 45 1 176 73 —2
MImHIE .. .. 2 1 18 5 8 63 41 2 33 223 11 2 2 {
Food, beverages, tobacco. ... .......... .. 3 166 130 1 3 1 i0 1
Textiles, wearing apparel, feather. ... . .... 4 4 6 3 384 21 i 7 22 - § 2 5 19 3
Rubber, chemicals, petroleum products. . .. 5 103 34 38 73 266 59 35 57 54 30 40 31 15
Basic metal industries. .. ... ... ... ... 3 28 2 1 7 304 167 4 11 64 4 1
Metal preducts, machinery, equipment. .. .. 71 43 45 24 z21 33 31 263 35 45 52 63 20 29
Manufactuniag nec. . ... ... .. 8 5 30 34 i3 28 10 30 249 11 147 16 33 62
Gas, electnicaity, water ... ............... g ki 22 7 9 28 43 12 19 69 2 2 22 14
Construction .. ... vt 16 30 47 3 6 3 5 3 4 2 176 18 30 13
Transport and communication. ........... il 40 38 22 21 38 43 19 32 36 25 202 25 7
Distribution ... ... ... ... .. 12 32 20 i4 19 19 45 i4 33 18 17 16 23 9
SEIVICES .. oo e 13 33 19 27 27 38 40 37 51 19 39 23 31 12




. coramodity input-output coefficient matrix
Directi requirements ' per 1,000 ‘units

of ﬁi'i'a.l. demand calculated on the assumption of an industry fechnology

{Basic values}

£ 7 2 o
g v - 3 3 H £ 3 =3 H
E . 2 2E, 332 g T 3 k+ B ] w
i8s 3 .§e¢  zEvs S3Zz ff % £ £ g £ 3 g
38 3if Eha fEx sf % T L : 5 H
32 & 2ER SEEE &EEp &% = 22 33§ & 3 3
1 2 3 4 5 & 8 g 10 11 12 13
Agriculture, forestry, fistung . ... ... ... ... ! 44 171 71 6
Mining ... ... ... .. . ... ... 2 2 19 & 9 68 42 3 33 193 13 12 2 i
Food, beverages, tobacco.............. 3 164 126 i 6 2 10 2
Textiles, wearing apparel, ieather. ... . ... 4 5 7 4 376 20 2 7 23 2 3 5 2% 3
Rubber, chemicals, petroleum products. . .. 5 102 34 43 73 244 59 36 59 79 30 40 31 15
Basic metal industries. .. .. ... ... .. ... .. 3 28 2 1 9 289 167 8 23 63 5 1
Metal products, machinery, equipment. .. .. 7 43 45 25 22 35 43 256 38 44 54 66 20 29
Manufacturing nec.... ... ... 8 7 31 34 is5 29 12 32 240 15 146 i0 52 62
Gas, electricity, water. ........... . ... ... g 7 22 8 10 30 42 iz 19 63 3 2 22 i4
Construction .. ........................ 10 30 47 3 3 5 5 4 6 3 171 18 29 13
Transport and commumcation. . ... ... .. .. 11 40 36 22 21 38 41 20 32 37 25 202 25 7
Distribution ....... ... ....... ... ... .... 12 3z 20 15 1% 19 42 15 13 19 17 16 23 9
SeIVICES ... ... .. e 13 33 19 27 27 37 39 37 50 22 39 23 31 12
£
[F%]
Table 3.6. Commodity X commodity input-outpuf coeflicient matrix
N
Direct requirements per 1,000 units.of final demand caleulated on the assumption that A == B {C;‘i (I « D31} + Dyl
{Basic values}
3 g 2 e
< X ZEE & aE X = O3 S g = =
i 2 3 ] 7 8 9 10 I ]2 13
Agricuiture, forestry, fishmg.. ... ... ... 1 45 —1 175 73 2 -2
MIRINE . .. 2 i 19 5 8 70 44 2 33 198 11 12 2 {
Food, beverages, tobacco. .. .. ........... 3 166 129 1 4 1 10 i
Textiles, wearing apparei, leather. . ... . .. 4 4 6 3 384 19 i 7 22 L 2 5 19 3
Rubber, chemicals, petroleum products. . 3 103 34 40 73 254 59 35 57 77 30 40 k3 15
Basic metal mdustries. ... ... .. ... ... ... 6 28 2 i 7 259 ta7 4 2t 64 4 i
Metal products, machinery, equpment. .. .. 7 43 45 25 21 34 31 263 35 43 32 65 20 25
Manufacturing nec.. .. . ... ... 8 5 30 34 13 27 10 38 249 13 147 10 53 62
Gas, electricity, water. .. ................ 9 7 22 7 9 30 44 12 19 64 2 2 22 14
Construction .. ........... ... ... ..... 10 30 47 3 8 3 5 3 4 3 176 18 30 13
Transport and communication. ... ... ... 11 40 36 22 21 38 43 19 32 37 25 202 23 7
Distribution ... .. ... ... . ... ... ... 12 32 20 15 19 19 44 {4 13 19 17 16 23 9
Services .. ... ... ... 13 33 19 27 27 37 39 37 51 22 39 23 31 12




Table 3.7. Commodity X commodity input-output ceeflicient matrix
£
Direct reguirements per 1000 units of final demand calculated on the assumption that A — B(I + D,C, — CLiy—1D,;

(Basic values}

= > ke -2
. u B T = =.5 _
§8z R 17 - R - R - S b it 2 §g 3 g
<2 I L32 SETE mIaR =3 2EF =z 3E 3 =3 =} o
i 2 3 4 5 6 7 8 10 11 12 13
Agriculture, forestry, fishing. ...... .. .. .. i 44 172 71 4
Mimag .. ... . 2 2 19 6 9 61 39 3 33 217 11 12 2 1
¥ood, beverages, tobacco........... ... .. 3 164 127 i 6 2 10 2
Textiles, wearing apparel, {eather. .. ... ... 4 5 7 4 376 22 2 7 23 3 5 27 3
Rubber; chemicals, petroieum products. ... 5 102 34 41 73 255 59 36 59 37 30 40 31 15
Basic metal industries. .. ... .. ..... ... . . 6 28 2 i 9 293 167 8 13 85 5 i
Metal products, machinery, equipment. .. .. 7 43 45 25 22 34 43 256 38 45 54 66 20 29
Manufacturing n.€.c............ .. ... ... 8 7 31 34 15 kil 12 iz 240 13 t46 10 52 62
Gas, electricity, water. ... ... ........... 9 7 22 7 10 28 42 12 12 68 3 2 22 14
Constraction .......................... 10 ki 47 3 & 5 5 4 6 3 171 18 29 i3
Transport and communication. .. ... ... ... 11 40 36 22 21 38 42 20 3z 36 25 202 25 7
Distribution . .. ..., ... .. ... ... ..., 12 32 20 15 19 19 43 13 33 18 17 16 23 9
Services ....... ... .. .. ... i3 13 19 27 27 38 40 37 50 20 39 23 31 12
-9
B .
Table 3.8. Industry X industry input-output coefficient matrix
Direct requirements per 1,000 unus of final demand calculated on the assumption of an industry technology
{Bastc values)
g = 2 2
. El B i = T.8 =
I 2 3 4 5 6 7 ] 9 10 il 12 13
Agricuiture, forestry, fishing. . ... . ...... i 44 175 72 5 I
Mining .. ... ... . ... 2 2 19 5 9 64 43 3 14
Food, beverages, tobacco................ 3 160 126 2 7 2
Textiles, wearing apparel, leather.. . .. .. 4 5 7 3 376 11 2 7 23
Rubber, chemicals, petroleum products. . . 5 106 34 40 " 243 58 35 57
Basic metal mdustries. ... ... .. .. ..., 6 i 29 2 2 10 286 164 7
Metal products, machinery, equipment. . . .. 7 43 46 25 22 33 45 261 38
Manufacturing nec.............. .. ... .. 8 7 ip 34 i4 29 i1 i1
Gas, electricity, water. ... ... ..., . .. . .. 9 10 21 3 11 239
Construgtion ......... ... . ... . . .. . 10 29 16 3 ; 35 41 12 19
Transport and communication, ... ..., 11 40 16 2 3 5 5 6
Distribution .. ..., ... . . 12 13 20 15 %; 38 42 20 32
Serviees ... . .. e i9
665 ... L 13 33 19 57 43 15 33
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Table 3.9, Industry % industry input-output coefficient matrix

Direct requirements per 1,000 units of final demand calculated on the assumption of an industry technology

{Producers’ values == basic values plus commeodity taxes, net)

3 % 3 § 2 . 28 .

H [ Bwx 3 = '3 i’_{ﬁ 3 -: ’; 3 ‘é -§

82 Z 0 138 S E1 TR B - S SR E Iz E 3

<32 ¥ SE% SEEE @S &% osfy &y §F & & 3 &

1 2 3 4 3 6 7 8 [ 10 1] 12 13
Agriculture, forestry, fishing. ... ... ... .. 1 39 146 70 5 i 1
Mining ........ ... .. 2 2 27 5 3 62 42 3 33 203 11 12 2 1
Food, beverages, tobacco................ 3 173 118 2 7 2 1 10 2
Textiles, weaning apparel, leather. .. . ... .. 4 5 7 3 368 21 2 7 23 1 3 5 21 3
Rubber, chemicals, petrofeum products. . . . 5 109 34 35 68 243 57 34 56 71 30 38 30 i4
Basic metal industries. .. .. ... ........... 6 1 29 2 H 10 283 158 7 15 63 5 1 1
Metai products, machinery, equipment. .., . 7 47 46 23 21 34 44 253 38 43 36 65 20 kTi;
Manufacturing nec......... ... ... .. 8 8 30 31 i4 29 11 30 240 14 144 10 51 59
Gas, electricity, water. ... ............... 9 11 21 7 11 34 40 12 i9 85 3 3 20 12
Construction . ....... ... ... ........... 1g 32 46 3 6 5 3 4 6 3 173 17 28 12
Transport and communication. ........... Ir 44 36 20 20 37 41 19 3z 36 25 210 25 7
Distribution .. .......... ... .. .. ...... 12 36 20 14 22 18 42 14 33 18 17 16 42 8
Services . ... .. ... ... .. 13 36 19 15 26 37 19 36 50 20 39 23 31 43
Table 3.10. Commodity X commodity inverse coefficient matrix
e
Direct and indirect requirements per 1,000 units of final demand calcuiated on the assumption that A = B [C7! (I — D?n 4+ D}
{Basic values)
e i o ™ w

o :f.: — ?:'sl :E § ES 'EE =

i . 3 fz 38 3 5 3 :f 3

8 r LEF IEE: s S 3, i & H g

ERE £ S5E TEES 3 33 253 e G E < £z b3 5

HE 5 E G 8 G L - -

I 2 3 4 6 7 8 9 10 11 12 13

Agriculture, forestry, fishing............. 4 11,087 H 220 130 g 2 2 3 2 2 4 A 1
MIDITIZ ... e 2 26 1,039 24 40 116 96 39 68 237 42 25 19 13
Food, beverages, tobacco. ... . ..... ... ... 3 209 i 1,191 29 2 z 2 5 2 2 15 2 1
Textiles, wearing apparel, leather. ... ... .. 4 21 19 17 1,637 51 i6 26 58 15 22 18 39 12
Rubber, chemucals, petroieum products. . .. b 187 76 117 203 §,381 150 116 135 147 101 91 67 39
Basic metal industries. ... ... ... .. .. ... ] 33 72 27 30 46 1,461 340 38 71 146 44 20 17
Metal products, machinery, equipment . ... 7 160 88 76 85 94 99 1358 94 103 124 129 30 33
Manufacturing nec. ... ... ... 8 49 69 77 60 75 52 82 1,362 52 263 41 92 94
Gas, electricity, water. .................. 9 23 34 21 31 35 81 43 40 1,086 24 13 32 21
Construction . .. ........ .ot ieanea.. 10 48 65 19 26 22 23 16 18 23 1,223 33 42 i9
Transport and communication. .. ......... 11 82 65 61 73 86 103 68 76 79 71 1,270 47 20
Distribution ... ......... ... ... ... . ... 12 51 33 35 49 40 79 45 58 38 44 31 1,033 16
Services ... ... 13 63 39 57 70 71 80 81 89 48 g1 46 43 1,024




3.46. As was the case with the coefficient matrix,
the elements in this table relate to requirements per
1,000 units‘of final dehand. The elements in the two
matrices are therefore directly comparable and the
excess of those in table 3.10 over those in table 3.6
measures indirect requirements plus, in the case of
diagonal elements, the 1,000 units that have to be
supplied. For example, in order to supply 1,000 units
of commedity 1, a further 45 units of this commodity
are needed directly and a further 42 units are needed
indirectly; and, for the same purpose, 103 units of
commodity 5 are needed directly and a further 84
units of this commodity are needed indirectly.

3.47. We saw in the preceding section that many
of the elements in the various coefficient matrices were
very much alike but that there were notable exceptions.
Much the same is true of the corresponding inverse
matrices and so, rather than reproduce all these matri-
ces in full, it seems more illuminating to concentrate on
some of the more important differences.

3.48. This is done in table 3.11 below. Each of the
eleven rows relates to an element in the inverse matrix
referred to by its row and column numbers; thus the
first row relates to the element in row 2, column 9,
that is to say to the direct and indirect requirements of
mining products in the production of gas, electricity
and water. The five columns relate to the inverse matri-
ces obtained from tables 3.3 through 3.7,

Table 3.11. Selected items from the inverse matrices
corresponding to tables 3.3 threugh 3.7

Direct and indirect requirements per
1008 units of finul demand

(Basic values)

Table Tablc Table Table Tabic

Element 13 4 3.5 1.6 3.7
29 235 261 231 237 254
53 143 I15 120 117 119
5.8 147 136 136 135 137
59 195 114 149 147 118
6.8 52 38 46 38 46
6.9 115 57 74 7t 60
1.6 164 99 120 99 120
7.8. i 94 100 94 100
7.10 152 124 131 124 131
95 160 53 54 55 52
12 4 64 49 49 49 49

349, If we look at the first row of table 3.11 we
can see that the figure obtained from the mixed assuimp-
tion of table 3.6 moves towards that obtained from
the assumption of a pure industry technology (table
3.5) while the figure obtained from the mixed assump-
tion of table 3.7 moves towards that obtained from the
assumption of a pure commodity technology (table 3.4}.
This is largely accounted for by the production of gas
as a by-product in coke ovens (included in group 5)
and blast furnaces (included in group 6). In
tables 3.5 and 3.6, this gas is assumed to have the in-
put structures of groups 5 and 6 whereas in tables 3 4
and 3.7 it is assumed to have the input structure of
group 9. There can be little doubt that in principle the
first of these assumptions is to be preferred; as regards
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the actual figures they are likely to be distorted by the
excessive aggregation in this example and, in particu-
lar, by the inclusion of coke ovens, a small industry
which uses a large quantity of coal, in group 5 which,
on average, uses a relatively small quantity of coal.
The results obtained from transferring outputs alone
(table 3.3) are, in this case, similar to the prefel_"rpd
results, Jargely because of the considerable quantities
of subsidiary products (largely by-products) which,
on this method, are included in the output of group 9.
As we shall see, this method tends to give somewhat
erratic results.

3.50. Turning to rows 2 and 3, we can see that in
these cases the choice of assumption makes relatively
little difference as long as inputs as well as outputs are
transferred. Row 4 illustrates a case in which it does
make a difference but in which the failure to transfer
inputs leads to a very high figure. This is the case of
products of the chemical group required directly or
indirectly by the gas, electricity and water group. The
low figures based on tables 3.4 and 3.7 reflect the as-
sumption that the by-product gas made by group 5 is
made with the input structure of group 9, which
makes [ittle use of chemical inputs, rather than with
the input structure of group 5 which makes a much
greater use of chemical inputs. Tables 3.5 and 3.6
reflect the opposite assumption, namely, that by-pro-
duct gas is made with the input structure of the charac-
teristic output of the producing industry. The abnormal
figure based on table 3.3 reflects the fact that the high
fipure for the output of group 9 is more than offset
by the inclusion of coke oven gas as an input into
that group.

3.51. Each of the remaining rows of table 3.11
can be interpreted in a similar way. Thus row 7 relates
to metal products used in the production of basic
metals. In this case the assumption of a commodity
technology seems most appropriate; and this assump-
tion leads to the smallest figure, only some 60 per
cent of the figure based on table 3.3.

The effects of price heterogeneity

3.52. The following example makes use of the in-
verse matrices corresponding to tables 3.8 and 3.9,
that is to say inverse matrices associated with indus-
try % industry coefficient matrices based on the as-
sumption of an industry technology and expressed in
terms of basic values and producers’ values respective-
ly. The important fact in this example is the difference
in the basis of valuation: nothing more.

3.53. Table 3 12 sets out for a particular product
group, food, beverages and tobacco, alternative esti-
mates of direct and indirect requirements at basic
values per 1,000 units of final demand valued at
producers’ values In this table the figures in the third
columns of the inverse matrices associated with tables
3.8 and 3 9 are reproduced in colummns 1 and 4. If we
work from table 3.8 we need to know the basic values
which correspond to 1,000 units at producers’ values
of each kind of final demand. In the present case the
figures are 872 units for domestic final demand and
1,652 units for export demand. The figures in the
second and third columns show the differential effect




Table 3.12. Direct and indirect reguirements at basic values per 1,000 units
of final demand at producers’ values for food, beverages and tebacco

) From invcree associated
with table 3.8 From inverse assecinted with teble 3.6
Requirements ot basie
valies for . .
Average valio | Requiroments
Domestic of besic to ot basic vahees
ael producers’ for auy
Celumn 3 demangd Exrports Cohimn 3 woliucs final demand
1 2 3 4 3 6
Ag:,r‘icuiture, forestry, fishing 1 221 193 365 181 1095 158
Mining . 2 23 20 33 20 0991 20
Food, beverages, tobacco. 3 1,193 1,040 1,971 L176 0915 1,076
Textiles, wearing apparel, leather 4 17 15 28 15 0966 14
Rubber, chemicals, petroleum produects 5 115 100 190 103 £.980 101
Basic metal industries . 6 26 23 43 22 0997 22
Metal preducts, machinery, equipment 7 75 65 124 67 0.961 64
Marufacturing nec 8 77 67 127 69 0.973 67
Gas, electricity, water 9 21 i8 35 19 0973 18
Construction ‘ 10 15 17 3 17 0.9%9 17
Transporl and communication 11 60 52 99 54 0.990 53
Distribution 12 35 31 58 3z 0980 31
Services 13 57 50 94 52 0.894 46

throughout the system of a given expenditure by these
two types of final buyer. If we work from table 3.9
we cannot hope to find any differential effect but we
can reduce the figures in the fourth column by re-
moving commodity taxes from each requirement ex-
pressed at producers’ values. The average ratios of basic
to producers’ values are shown in the fifth column and
the result of the calculation is shown in the final
column.

3.54. This table illustrates a number of points. In
the first place, a comparison of columns 2 and 6
shows that the numbers are very similar. This suggests
that similar results can be expected on either basis of
valuation if (i} the ratio of producers’ to basic values
are similar for all buyers or (ii) a particular class of
final buyer takes a large proportion of the total supply.
In the second case the conclusion follows only for the
large buyer, as can be seen by comparing columns 2
and 3. Drawbacks and remissions of tax on export
sales mean that a given expenditure on exports buys
more goods and includes Igss tax than a corresponding
expenditure in the domestic market. Had the ratio of
home to export sales been more nearly equal it is to
be expected that the figures in columns 2 and 3 would
have been more symmetrically distributed around those
in column 6.

3.55. In the second place, if there are differences
in the ratic of producers’ 1o basic values, it is dan-
gerous to use a matrix calculated at producers’ values
unless the shares of final buyers in each commaodity
supply are expected to remain approximately constant.

3.56. Finally, the table suggests another problem.
If export sales are small, columns 2 or 6 should provide
valid estimates of the direct and indirect requirements
for sales in the domestic market. But if, in these cir-
cumstances, the composition of export sales is very
different from the composition of sales to all final
buyers, column 3 may provide a very poor estimate of
the direct and indirect requirements for exports. This
is a problem that can only be resolved through dis-
aggregation.

Ie there an ideal input-output table?

3.57. This is not an easy question to answer: partly
becaunse there are different and, in some degree, con-
flicting criteria of excellence; and partly because there
are many purposes for which input-ouiput tables may
be wanted. As regards criteria, our first aim may be
to construct a very accurate table but we may be
checked in trying to realize this aim by the cost and
difficulty of doing so. As repards purpose, we may not
be capable of using a very detailed classification of
commodities or industries and so the only advantage
of a very large table would be an instrumental one:
the agprepated results obtained from it are expected
to be more reliable than those obtainable from a
smaller table.

358, With such considerations in mind let us
now examine the main decisions that have to be taken
in constructing an input-output table.

THE SIZE OF THE TABLE

3.59. As has just been said a large table may be
wanted either because the detailed calculations that
can be made with it are capable of being used or for
the instrumental purpose of improving on the results
of a smaller table. While if great detail is needed there
is nothing to be done but try to construct a large table,
experience suggests that for instrumental uses the gains
to be expected from large tables may be relatively
small. However this may be, a limit is set on the
size of the table that can be constructed by the detail
in which information is available. While some more
or less arbitrary estimation and adjustment is involved
in all cases, it is obviously important that its role should
be kept within bounds. Lack of human resources and
inadequate computing facilities may also set limits to
what can usefully be attempted, though the second of
these factors is becoming less and less important. With
notable exceptions, tables recently constructed have
tended to distinguish some twenty-five branches whereas
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those now under comstruction are somewhat larger,
distinguishing some fifty to a hundred branches.

THE UNDERLYING INPUT AND QUTPUT TABLES

3.60. The basic data contained in the input and
output tables should be set out as fully as possible.
This will usually lead to rectangular tables with more
commodities than industries.

THE BASIS OF VALUATION

3.61. Commodities should be valued in as homo-
geneous a manner as possible, allowance being made
for the cost and difficulty of adjusting recorded values
to achieve this end. The compromise suggested in this
report is the use of producers’ values less commodity
taxes or what are here termed “basic values” (strictly
“approximate basic values” as defined in the following
chapter). The advantage of basic over producers’
values must to some extent depend on the characteristics
of the tax system. In general the effects of differ-
ential taxation within the input-output matrix are
likely to be mainly associated with the excessive
aggregation of commodities. What in many cases is
much more important is the differential effect between
producers and on the one hand private consumers
(who typically pay higher commodity taxes) and on
the other hand exporters (who typically pay lower
commadity taxes and benefit from a drawback of taxes
already paid by producers).

CoMMODITY % COMMODITY versis INDUSTRY
» INDUSTRY TABLES

3.62. Most applications of input-output analysis
begin with a given final demand for commodities and
work out the corresponding levels of commodity out-
puts taking into account the direct and indirect re-
quirements of the productive system itself. For this
purpose a commodity % commodity table is the more
appropriate. Other applications go on to examine the
primary inputs into industries needed to sustain the cal-
culated production levels. This can be done by trans-
forming commodity outputs into industry outputs. With
this sequence of calculations an industry X industry
table is unnecessary. Moreover, this sequence is the
natural one since it is Hkely that industrial outputs
adapt themselves to the demand for commodities and
it seems rather forced to think of commodity outpuis
adapting themselves to the demand for the mixed
output of industries.

TRANSFERS OF QUTPUIS AND INPUTS

3.63. We have seen that the procedure under which
outputs alone are transferred is inferior to the procedure
under which inputs are transferred as well because, in
the first case, the resulting table is based on a duplica-
tion of uncharacteristic outputs and cannot be inter-
preted in either commaodity % commaodity or industry
¥ industry terms.

MECHANICAL versus MANUAL METHODS OF MAKING
TRANSFERS

3.64. If we had a separate cost structure for each
commodity in our classification as made by each
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industry in our classification, all ‘transfers could
made by simple addition. In practice s0 much jnt
mation is almost never available; indeed, in

countries, almost none of it is available. This being®
mechanical methods based on a mathematical mggg
cannot be avoided.

ASSUMPTIONS BEHIND MECHANICAL METHODS

3.65. We have seen that there are two limitiz
assumptions, which have been calied the assumpti
of a commodity technology and the assumption. of
industry technology, that can be used in making tran
fers of inputs. In many cases these assumptions leag
to similar results; but this is not always so. Rath
than use either exclusively, it is better to mix them
5o as to reproduce as faithfully as possible the relatio
ships of production.

SUMMARY

3.66. From what has been said it is c?early.im'pgs_\
sible to prescribe an input-output table that is ideal
for all purposes in every country. However, for most
purposes in most countries, a good prescription might
run as follows. The table should be of medium size,
with around fifty branches, based on rectangular input
and output tables. Basic values provide a suitable
means of valuation and, if only one.table is to be
constructed, a commodity ><c0_mmod1ty table is to
be preferred to an industry X industry table. Inputs
should be transferred as well as outputs and, while
special information should be used as far as possible
in doing this, the mechanical methods, which in most
countries will have to do nearly all the work, should
be based on a mixture of assumptions, the precise
mixture varying with the nature of industrial connexions

in different countries.

ANNEX
Mathematical discussion
TiE BASIS OF INPUT-OUTPUT (ALCULATIONS

367. The information coatained in _labies 3t and 32 of
this chapter can be rearranged schematically as in table 3.13

below

Table 3.13. A schematic arrangement
of input-output data

U e q
vV g

¥y 7
i s ki

3168, In Ui table, the capital letters denote matrices, the
small bold letters denole vectors and the small Gret:_k leiter
denotes a scalar {a single number} Veclors are written  as
column vectors and row veclors are writlen 2s transpo;sed
column vectors by the attachment of a prime {*) superscript
Inn what follows, the interchange of rows and golumns (1ra’ns-
position) in a matrix is also indicated by a prime superscript




3.69, The first row and column relate to commodities. The
row shows the absorption of commodities as intermediate
input by industries {the elements of U/} and by final buyers,
net (the elements of e). The matrix U has commodities in the
rows and industries in the columns lis typical element, in
row j and columa k, say, represents the amount of com-
modity j used up in production by industry & The row sums
of this matrix represeni the total industrial intermediate use
of the various commodities; the column sums represent the
intermediate use of all commoditics by the various industrics
The vector e has, apgain, commodities in the rows and a single
columa. Each element of this veclor represents the net final
use of a particular commodity; that is to say the use for
private and government consumption, for capital formation
and for net exports

3.70. Since imports have been deducted in the row, the
first column of the table shows the sources of commodities
in the various domestic industries. The matrix I has industries
in the rows and commodities in the columns. Us typical
element, in row &k and column j, say, represents the production
of commodity j by indusiry & This matrix is strongly diagonal
because the overwhelming proportion of the ouiput of most
industries consists of thelr own characteristic products It is
not strictly diagonal, however, because many industries have
a certain amount of subsidiary production.

3.71. The cojumn vector, ¢, at the end of the first row has
as elements the domestic output of cach of the commodities;
this vector is repeated as a row veclor at the bottom of the
first column.

372 The second row and column relate to industries.
Whereas the column sums of ¥ give the domestic output of
the various commodities, the row sums of ¥ give the domestic
output of the various industries These row totals are the
elements of the vector, g, of industry outputs. The second
column shows the costs that make up the value of these
outputs; the column sums of U, which represent the cost of
irtermediate inputs, and the elements of the row vector y',
which represent the cost of primary inputs (value added)

3.73. The finai row and column relate to everything else
in the economy. They contazin, in the row, the value added in
cach industry and, in the column, the net final expenditure on
each commodity. These sums are necessarily equal and are
represented by the symbol s This product total is less than
‘the domestic product because it does not contain product
arising in government services and in the services of private
non-profit institutions.

INPUT-OUTPUT  RELATIONSHIPS

3.74, In terms of table 3.13, input-output analysis rests on
six relationships, three of which are arithmetic identities and
three of which are assumptions relating to the technical condi-
tions of production.

375 The first relationship is

a=Ui+ e (31)

where 1 denotes the unit column vector so that Ui denotes
the row sums of U/ Equation (3 1) states that the domestic
production of each commodily is absorbed either as inter-
mediate product or as final product, net.

3.76. The second relationship is
q= Vi (32)

that is to say the output of each commodity is equal to the

sum of the amounts made in cach of the industries
377 The third relationship is

g = Vi {33)

that is to say each industry’s gross output is equal ta the sum
of its putputs of each conwnodity

3.78  The fourth relationship is

U=2584g (3.4)

where B is a matrix of coefficients of dimensions commodity
% industry and B denotes 2 diagonal matrix with the elements
of g in the diaponal Equation (3 4) states that intermediate
inpuis of commodilies are proportional to the industry outputs
into which they enter

379. The fifth relationship is

vo=Cn (3.5)

where € is a matrix of coefficients of dimensions commodity
% industry. Equation (35} stales that each industry makes
commodities in its own fixed proportions

380. The final relationship is

V=Dy (3.6)

where D is a matrix of coefficients of dimensions industry
¥ commodity. Equation (3 6) stales that commodities come
in their own fixed proportions from the various industries

TECHNOLOGY ASSUMPTIONS

3.81 The various assumptions that can be used inm trans-
ferring inputs and outputs can be expressed as follows,

The assumption of a conmodity technology

382 From (31}, (32), (34) and (3.5) we can write

g=U1t 4+ e
mBpg e
=B C-1q 4 e
=~ BC-)-le 37
where I denotes the unil matrix, and
g =C—t {f — BC~1)—le
= (I — C~1L B)-1 C-1 e (3.8)

383, Thus, if we denote the input-output coefficient matrix
by A, we find that oa this assumption: 4 == B C~1 {or a
commodity X commodity table; and that 4 — C—* B for an
industry % industry table We also see from (3 8) that if we
wish to analyse industry ouiputs we must convert the net final
demand for commodities, e, into the ne! final demand for
industry outputs, represented by C—1 e

3.84. 1t will be noticed that both (3.7) and (3.8) involve
the matrix inverse, C—! Since a matrix can only be inverted
if it is square, it follows that the assumption of a commodity
technology can only be used if the number of indusiries is
cqual to the number of commodities,

The assumptionr of an industry technology
385 From (3.1), {33), (34) and (36) we can write
g==Ui+ e
=B g+ e
=m B Dg 4 e

=l — B D)-te (3.9)

and
g=D0DI —~ B D)-le

2= (I — D B)=t D e (3.10)

3 86. Apain if we denote the input-output cocfficient matrix
by 4, we find that on this assumption: 4 == B D for a com-



. odity table; and that A == D B for an indus-
modity. ﬁui?rTTabIBYBY comparison with (3.7) and (3.8) we
gy A0 hat the role played in them by C—1 is now played
can Stt t on the assamption of an industry technology, it is
by D- Thuséssentiiﬂ that the number of industries should be
ne 1‘;":germe number of commodities.
equd

Mixed assumptions

¢ is not necessary lo rely wholly on the extreme
tions described above; they can uscfully be mixed as

aesump wing example illustrates Suppose that the elements of

t;fcn::“;gvidcd into two parts, V, and ¥,, say, so that

V="V +V

387 1

(3.41)

V. are outputs which it seems reasonable to
The eiemteh‘;mnsosfum;lion of a commodity technology; those of
t on nes to be ireated on the assumption of an industry
Vo tbemﬂy Many, i not most, ordinary subsidiary products
wChm‘)keg{ to come into V)3 by-products, in particular, are
ire 1*{ come into ¥, The formation of ¥, and ¥, may
likely 301\,?_ sphitting individual elements of ¥ since” these
well mts may contain a mixture of products not all of which
ei:“cmiinbc treated in the same way.
a

g8 With this decomposition of ¥, it would seem reason-
able 10 write

gy = Vil = Cilgy (312)
and gy == Vol = Daq 313)
grom (3.13) we can write

@ = V,i=qD,i
- 51\" 4 {3.14)

e I’)/\; denotes & diagonal matrix formed from the vector
}J“,“"f Gire q, = 4 - Gy & combination of (312), (3.13)

and (3.14) Jeads to
g = g 4 By
2N
= Cyla — Dyia) + Dy
= (€t (U — Du1) + Dola (3.15)

hich, when combined with the second row of (3.7} or (3.9),
W 1
gives o~
g=B 1C U — D) + Dyla e

2N
= { — BICyt (I —D,1) + Do])-t e

= —BR)"1e (3.16)
gay. Since & = R q, it follows that
g =R —BR)y"le
={I—RB~-TRe (3.17)

389. In this case the input-output coeflicient matrix, 4,
for o commodity X commodity table is given by B R where

= {Cri U — Dyt + D,}. Since R involves the matrix
-I,{w;se cirl it follows that C, and D, must be square matrices
i

of the same order.

1.90. Evidently, some care is ne'cded in mfxfng assumptions_s‘
Thus, if ¥y is associated with ord:r}ary subsidiary products, it
migh} be thought that the assumption of fixed market shares
should be used, in which case (3.12) would be replaced by

(3.18)

At the same time it might seem preferable to treat the by-
products contained in ¥, as commodities linked to the outputs

g, =Vii=Dyq
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of the producing industries, in which case {3.13) would be
replaced by

g, = V,i=Cyg (3.19)
By forming from (3.19)
£ = Voiz= g Cyi
N
= Cyi g (3.20)
we can proceed as before and obtain
g =g + &
4
== qul 4 cg 1 g
Y
=Dy 4 — Cog) + Chig
/N
=+ D C, - C, 1)1 D g (321
whence
P
@ =B+ D Cy—C,1)"1 Dy + ¢
2™
wm 0 — BT 4 Dy Gy~ Dyl-1e
= —-BS1le (322}
say. Since § == S q, i follows that
g =S — B S)-te
= (I — § B)-15e (323)

391. In this case the input-outpul coefficient mairix, A,
for a commodity ¥ commodity table is given by B S where
§=( 4 D, €, — Cji)—1. Apart from possible singularity,
this expression can be formed even if Dy and C, are not
square matrices and so, also, can the expression (I — B §)—1.

A COMPARISON OF THE ASSUMPTIONS

392 A comparison of (3.7) through (3i0) shows that,
although they are superficially different, the differences can
all be traced to uncharacteristic preduction, to off-diagonal
elements in the output matrix V. If such production did not
exisl, ¥V would be a diagonal matrix and we should find that
C == D =z [. In this case the four equations reduce to

qg=g=( —~ B)-te (3.24)
so that 4 == B and there is no distinction between commodity
outputs and industry outputs.

3.93. Turning now to {3116) and (3.17), we can sce that
if Vo = 0 then C; = C and D, = @ in which case (3.16)
and (317) reduce to {37) and (3.8). On the other hand if
V, == 0 then C; = 0 and D, = D in which case (3.2}
cannot be formed, (3.13) is equal to a combination of (3.3)
and (3.6), and (3.16) and (3.17) are replaced by (3.9) and
{3.10). Exactly the opposite happens with {3.22) and (3.23).
If ¥V, = 0then Dy = D and €, = 0 in which case {3.22)
and (3.23) reduce to {3.9) and (3.10). But if ¥, == 0 then
Dy = 0 and C, == C, in which case {3.18) cannot be formed
and (3.22) and (323) are replaced by (3.7) and (3.8). In
spite of this symunetry in limiting cases, the models leading
to (3.16) and (3.17) on the one hand and to (3.22) and
(3.23) on the other are capable of giving substantially different
results in practice, as can be seen by comparing tables 3 6 and
3.7 above.

394 The two models just compared represent only a very
simple example of the method described on the assumption of
mixed technologies in the preceding section. Reflection shows
that much more complicated representations of the relation-
ships of production can be put in the form that g is a certain
transform of q or that g is a certain transform of g. In general
it would seem preferable to work with the first of these trans-
forms since, as has been said, it seems more reasonable to




suppose that industry oulputs adupt_ themselves to t'he dermand
for commodities than to suppose that commodity outpuis
adapt themselves to the demands placed on industries

THE IMPORTANCE OF UNIFORM VALUATION

395. Emphasis has been placed in this report on the need
for uniformity of valuation in the commodity accounts; and
the coneept of basic values {producers’ prices less commodity
taxes) has been introduced as a practical means of improving
this uniformity. The importance of uniformity can be seen
from a simple example. Consider an economy with two com-
modities each of which has two intermediate uses and two
final uses. Suppose that the basic value of each commodity is
the same in all its uses but that the commedity tax levied
depends on use The flow eguation of ihe system can be
written out in full as follows

by + x, 0
0 by - xq

q;
LB
(b, + x)ay
(by + xo. ),

(by + *pp)ap
(by + ¥up)dng

4y

+ by + ¥ia 0 13
0 by + Zgy]|em
by + x,, 0 e,
+ 1 14 14 (325)
0 by 4 x4y a4

In {3.25), the b's denote basic values, the x's commodity taxes,
the g's commodity oputpits, the a's input-ontput coefficients
and the ¢'s final uses. The first equation relates (o com-
modity }, the second to commodity 2.

3.96. These two ecquations connect four unknowns: g, and
4., the outputs of the two commedities; and x, and x,, the
-average commadity tax payable on cach of these outputs. They
can, however, be separated into two sets of equations: one
in which valuation is made at basic values; and the other of
‘which involves only commodity taxes The first set can be
-wriften as

=atd
]

I —bAb-1)-1be (3.26)
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or, premultiplying by Bt
qm= (I —~d)y-le

where e == e, + e,, the vector of total final uses of the two
commodities.

397 The second set of equations can be wrillen as

-~ -~ Fay
Xq=2Zq+ %y + K e (327}
where
7 Indyy Tty (3 28)
Aol Fauflyy
Thus
Fal
x = q-1(Z q + x4 e, -+ X e,) (329}

3.98. Thus we see that a system of the form of {3.25) can
only be solved in terms of a uniform set of values, the b's in
the example; and that, once this has been done, we can
calculate x, and x,, the average rates of tax

399, The use of market price data implies that x;, = x5
j=1,2and k == 1, ..., 4 This implication in turn implics
two kinds of error. First, the typical input-gutput coefficient,
ag say, | = k =1, 2, is replaced by af; say, where

af, = (bj + x5 /b 4 xj) aj,

Since commodity tax rates on commodities used as interme-
diale inpuots are usually less than the averdge rates on all uses,
we should expect that as a rule af} < a; and this expectation
is borne out in the numerical example given. Bul there is also
a second kind of error The typical final demand quantity
ey sy, j=1,2, k=3, 4, is replaced by % say, where

e :(bi + oxp /b4 x,-) €

For the reasons given above we should expect that e}, > e
for domestic consumers, and particularly for non-business
domestic consumers. But in most cases it is likely that
e}, < ey, for export sales to the rest of the world.

3.100 The conclusiorn of this section is that the use of non-
uniform values leads to erroneous results which it is impossible
to interpret. In the mathematical appendix to the following
chapter a distinction is drawn between true basic values and
the approximate basic values used in the present system The
results reached in this section will be most closely approxi.
mated if true basic values are used; but the approximate
values, producers’ prices less commodity taxes, are likely to
provide quite 2 good substitute for true basic values and a
substantial improvement over basic values plus commodity
taxes

(330)

(331)



Chapter IV

THE SYSTEM AS A BASIS FOR QUANTITY AND PRICE COMPARISONS

Two types of comparisons

4 1. The construction year after year of a system
of national accounts generates a time series of each of
the elements of that system; for example, we may ob-
serve that the latest estimate of private consumption
expenditure is twice as high as the corresponding esti-
mate a decade ago. In itself this is not & very illuminat-
ing piece of information since, aside from institutional
changes (such as the establishment of a national health
service) which may shift expenditures from one insti-
tutional sector to another, the observed rise may large-
ly reflect increases in the prices of consumption goods
and services and may only in small part reflect increases
in the quantites of these goods and services bought for
private consumption. In practice it is likely that while
some prices and quantities have risen others have fallen;
what 15 wanted in such a case is to be able to say
something about the average change in prices and the
average change in quantities This is possible if suffi-
cient information is available about the price and
quantity movements of the goods and services bought
by private consumers.

4.2. There are many other cases which can be han-
dled by the method just indicated: the decomposition
of a change in value expressed in current prices into
a price component and a quantity component. In
principle, though the practical difficulties are in some
cases formidable, all flows in the commodity accounts
and most, if not all, flows in the activity accounts can
be decomposed in this way. But elsewhere in the
system this is not the case. Consider, for example, the
net disposable income of households which is either
spent on consumption goods and services or is saved
In the first place, a significant part of this income is
likely to be received in the form of transfers from gov-
ernment and this part can hardly be decomposed into
a price and a quantity component. In the second place,
while some other forms of household income, such as
wages, could be decomposed into an average rate of
earnings and an amount of labour supplied, this would
not be what is needed because the concept of income
at constant prices, or real income as it is usually called,
relates to what can be done with income rather than
with what has been done to earn it. Difficulties similar
to those just described are encountered with other
elements of the disposable income of households and
so the idea of decomposition into price and quantity
components is not relevant in this case. Instead, it is
necessary to consider how the purchasing power of
disposable income has changed over some well-defined
collection of items on which it might be spent. This
question admits of as many answers as there are col-
lections of items which are deemed relevant. For most
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purposes it is generally agreed that the collection of
goods and services which enter into household con-
sumption expenditures provides a suitable unit in which
to measure changes in real disposable income.

4.3, These two approaches, decomposition into
price and quantity components and selection of a
relevant collection of items in terms of which pur-
chasing power can be measured, are radically different
and should not be confused with one another. In a
sense, both approaches are dependent on the first; it
is possible to define various units of purchasing power
only because it is possible to decompose certain value
totals into pmce and quantity components.

4.4, It is sometimes suggesied that the two ap-
proaches can be united by defining a unique set of
units in terms of which to express the purchasing
power of every value total that cannot be decomposed.
The essential idea is simple: the accounting constraints
of the system should be used in conjunction with the
price index numbers obtained through decomposition
to define implicit price deflators for the elements that
cannot be decomposed. The objections to this method
are two in number. First, in all but the simplest cases,
there are not sufficient accounting constraints to define
all the implicit deflators without the introduction of
arbitrary assumptions. Second, even where there are
sufficient constraints, the resulting deflators may not
have any clear economic interpretation.

45 Anexample will help to make these difficulties
clear. Consider a simple closed system with only three
accounts. The production account tells us that income
(or net product) is equal to consumption expenditures
plus net capital formation. The consumption account
tells us that consumption expenditures plus saving are
equal to income. The accumulation account adds no
independent constraints since it tells us only that net
capital formation is equal to saving. Granted that only
consumption expenditures and capital formation can
be decomposed, there are two unknowns, the implicit
deflators of income (or net product) and of saving and
two independent accounting identities. We can use
these two constraints and make the whole system
balance at constant prices if we deflate income by the
price index number obtained by combining consump-
tion expenditures and capital formation and if we de-
flate saving by the price index number appropriate to
capital formation.

4.6. The deflator of income obtained in this way
is equal to the deflator of net product as it is usually
derived. This is a useful concept but it is not the same
as a deflator of primary inputs unless any pain in pro-
ductivity is itself regarded as an input Again, the
deflator of saving is equal to the deflator of capital




formation so that saving at constant prices is defined
in terms of the capital goods it will buy rather than in
terms either of the consumption goods foregone to
make it possible or of the benefits expected to accrue
from it in terms of future consumption. Thus the
implicit deflators arrived at in this simple case, though
they may be appropriate for certain purposes, are only
a selection from the whole range of possible deflators,
other members of which may be more appropriate for
other purposes The present method forces us into a
selection which may not be suitable for the analytical
purposes we have in mind.

4.7. If we add an external account, as in table 1.3
of chapter I, the difficultics immediately increase.
Granted that only imports and exports can be decom-
posed, this extension adds one more constraint and
three more undecomposable jtems for which implicit
deflators must be found. This problem admits of any
number of formal solutions. For example, we might
assume: (i) that the two flows between the consump-
tion account and the rest of the world, net distributed
factor incomes and other transfers, should have the
same implicit price defator; and (ii) that saving should
have the same price deflator as consumption expendi-
tures. On these assumptions it is a simple matter to
express the implicit price deflators in terms of known
quantities and values. Typically, these expressions
contain differences between similar magnitudes and so
are likely to be erratic. Furthermore, other seemingly
harmless assumptions could be made which would lead
to equally erratic but quite different results. Unless a
good reason can be found in economic terms for ac-
cepting one set of assumptions rather than the others,
the formal solutions just described cannot be regarded
as satisfactory.

4.8. In spite of this it is generally considered im-
portant to give numerical expression to such aggregates
as the gross national product at constant prices. There
are two solutions to this problem in common use. The
first is based on the assumption that the purpose of
exports and net distributed factor income from abroad
is to buy imports, and so these items are deflated by
the price index number for imports. As a consequence,
the price deflator for the pross national product is
obtained by deflating the components of final expendi-
ture in the domestic market by price index numbers
of private and public consumption expenditures and
of gross capital formation and by deflating the excess
of exports and distributed factor income from abroad
over imports by the price index number of imports.
This is a clear assumption despite the fact that a
balance of payments surplus is not used to buy imports
at the time when it arises and may not be so used in
the foture; instead, it may be used either to reduce
exports or to accumulate claims on the rest of the
world and so increase factor income. The second solu-
tion is to deflate the gross national product by a price
index number of current and capital final expenditure
in the domestic market. The two methods will give
different results only if the halance of payments is
different from zero and then only if the price index
number for imports differs from the price index num-
bers of final purchases in the domestic market.

4.9. In the remainder of this chapter attention will
be concentrated on the first type of comparison, that
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is to say on the decomposition of value changes into
price and quantity components.

Alternative valuations

4.10. In the preceding chapter we saw the impor-
tance for input-output analysis of homogeneous commao-
dity valuation Now we shall consider the ways in
which commodities can be valued and examine the
relationships between them. We can approach this
subject either by building up from factor values or by
building down from purchasers' values. The relation-
ships are set out in paragraphs 4 98 to 4.106 of the
mathematical annex to this chapter

4.11. Let us begin with factor values and, for the
purpose of verbal exposition, let us ignore all forms of
subsidiary production so that the cost structure of a
commodity can be identified with the cost structure of
a single industry. Only verbal simplicity will be gained
in this way; the transformations involved as a result
of subsidiary production are fully set out in the mathe-
matical annexes to this and the preceding chapter. The
production of any commodity, let us say steel, requires
direct outlays on primary inputs or factors of produc-
tion measured by compensation of employees, operating
surplus and consumption of fixed capital. Similar out-
lays are required for each intermediate input into steel
production, for each intermediate input into these in-
puts and 5o on. This theoretically infinite but conver-
gent series of outlays can be calculated by input-
output methods, as shown in equation (4.11) of the
mathematical annex The result of this calculation is
the value of primary inputs required directly or indi-
rectly in the production of a unit of steel, or what may
be called the factor value of this unit.

4.12. This true measure of factor value, which can
only be estimated by analytical means, differs from the
approximate measure which is commonly used. This
approximate measure consists of the sum of the factor
cost per unit in steel making plus the producers’ values
of, and distribution and transport margins on, inter-
mediate inputs into steel making. Since the difference
between factor values, including the factor values of
the distribution and transport services, and these
values is equal to accumulated indirect taxes, it follows
that true and approximate factor values differ by accu-
mulated indirect taxes on direct and indirect interme-
diate inputs into steel making, as shown in equation
(4.20) of the mathematical annex. This difference
may be quite small if the tax system is so arranged that
taxes are reduced or remitted on commaodities that form
part of intermediate input.

4.13. In the present system, indirect taxes, net, are
divided into two categories: commodity taxes, net,
and other. Net commodity taxes are those indirect
taxes and subsidies which are allocated to commeodity
outputs and uses and which appear in the rows and
columns for “commodity taxes, net” in table 2.1. In
that example, all indirect taxes and subsidies, apart
from protective import duties, were allocated in this
way, but in a more detailed example it is to be expected
that some indirect taxes either could not be allocated
or would not be worth allocating.

4.14. The true measure of basic values is obtained
by accumulating factor costs and other net indirect



taxes, as shown in equation (4.12) of the mathematical
annex in just the same way as factor costs alone were
accumulated to obtain true factor values. The approxi-
mate measure is equal to the true measure plus the
accumulated net commodity taxes embodied in inputs
as shown in equation (4.17) of the mathematical
annex. It is this approximate measure that appears in
the rows and colummns for “commodities, basic value”
in table 2.1

4.15. Producers’ values are equal to the accumula-
tion of factor costs, including the factor costs of the
distribution and transport services embodied in inputs,
and all indirect taxes as set out in equation (4.13) of
the mathematical annex.

4.16. Purchasers’ values are equal to producers’
values plus the trade and transport margins appropriate
to the purchaser in question, set out in equation (4.14)
of the mathematical annex.

4.17. A noumerical example of this sequence of
values is piven in the following section. As we saw in
chapter I1I, the basis of valuation should be as homo-
geneous as possible for the purposes of input-output
analysis. This requirement points to factor or basic
values, and the concept of approximate basic values
was used in many of the examples given in chapter III.
Producers’ values are less satisfactory for these purposes
because they are less homogencous, not so much be-
tween different parts of the productive system as
between the productive system generally and various
categories of final buyer Purchasers’ values are even
less satisfactory for these purposes and do not form an
integral part of the valuation of commodities in the
present system. They may, however, be useful for pur-
poses of current reporting and table 4.4 below illus-
trates a set of commodity accounts in which the uses of
commodities are valued at purchasers’ values and the
supplies of commodities are valued at producers’ values
{c.if. values plus import duties in the case of imports)
plus domestic trade and transport margins.

The sequence of values

4.18. The following numerical example is based on
table 2.1. It is restricted to the production accounts

TFable 4.1. Commodity flows at basic values

for commodities and industries, all other accounty
the system being consolidated together. It is assume
for the purpose of this illustration that all entries g
the third group (transport, communications, distriby
tion) relate to trade and transport margins, qlthoug
this would not be so in practice since the group includ
communications and passenger transpoit as well ag ¢
transport and distribution of goods. In order to simpj
fy the presentation, the order of the last two groups o
both commodities and industries has been reversed so'a
to bring the margins and the margin activities to tj
final position in their respective groups.

4.19. With these minor changes, table 2.1 can b
reduced to table 4.1. The main purpose of this tab]
is to show the commodity flows, the entries in th
first four rows and columns, at basic _values. It wil
be noticed that protective import duties have been
added to imports and that the four eniries In row 9
and columns 5 through 8 are composed of compensa
tion of employees plus operating surplus plus consump-
tion of fixed capital plus commodity taxes on inputs
rather than on outputs. It will be I'emg:n_lbt:red that in-
this example all indirect taxes and subsidies are allocat- .
ed to commodity tax categories. It is for this reason
that there is no table at factor values: these values only -
differ from basic values if there are indirect taxes and |
subsidies which are not allocated to commodity tax
categories.

4720, Table 4.1 can be compared with table 4.2
in which the same example is set out at producers’
values. In terms of table 2.1, this new table is obtained
by adding net commodity taxes to basic values and
deriving the other entries accordingly. Thus, the com-
modity totals in table 4.2 exceed those in table 4.1 by
the value of net commodity taxes, 7, 14, 6 and 1 re-
spectively, levied on each of the product groups; the
industry totals differ by the value of net comemodity
taxes, —1, 9, 1 and 6 respectively, levied on the output
of each domestic industry group; and the totals of value
added in table 4.2 differ from the corresponding totals
in table 4.1, by the excess of net commodity taxes paid
by each domestic industry group over net commodity
taxes levied on the corresponding output, —1, —2, 3
and —1 respectively.

I 2 3 415 6 7 8 9 10
g Agriculture and mining i 1 19 3 0 18 41
’-‘é Manufacturing and construction 2 8 118 8 11 154 259
E Commaodities nec. 3 1 4 2 3 44 64
4]
O | Transport and distribution 4 1 13 2 9 51 76
Agriculture and mining 5 126 0 0 0 26
£
'L.'::J Manufacturing and construction 6 0 267 1 0 268
vy
é Industries ne.c. 7 0 i 61 0 62
Transport and distribution 8 0 i 0 7t 72
All other accounts 9 15 30 2 5 15 104 47 49 267
Torar 10 | 41 299 64 76 26 268 62 72 267
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Table 4.2. Commodity flows at producers’ values

I 2 3 4 5 6 7 & g 10
9 Agriculture and mining i I 27 3 0 17 48
-S Manufactering and construction 2 8 121 9 12 163 313
Q
E Commodities nec 3 1 14 4 3 48 TO
{3 Transport and distribution 4 1 13 2 10 5t 71
Agricuiture and mining 5 {25 0 0 0 23
o
E Manufacturing and construction 6 0 276 1 0 277
w
g | Commodities nec 7 Lo 1 67 0 69
- Transport and distribution & 0 1 0 72 73
Al other accounis ¢ 123 35 2 5 [4 102 50 48 279
Torar 10 148 313 70 77 25 277 68 73 279

4.21. The same example can only be expressed in
terms of purchasers’ values with the help of information
not available in table 2 1. This information consists of
an allocation of the entries in the row for trade and
transport margins over the various intermediate and
final uses. In the present example, this allocation is
set out in table 4.3

Table 4.3, The allocation of trade and transport margins

Final
Indiustrig s detmand | Totul
§ Agriculture and mining {0 1 0 0 1 2
"8 | Manufacturing and con-
E struction 1 10 2 8 4¢ 61
§ |Commodities ne.c. 0 2 0 2 10 14
ToraL |t 13 2 10 St 77

422, 1In this table, the
is the same as the fourth
allocation of these entries

final row of column totals
row of table 42; and the
appears in the upper part

of the table. The final column shows the row totals of
these allocations; each element corresponds to the trade
and transport margins on ali uses of one group of com-
modities.

4.23. The  use of this' information is shown in
table 4.4. This table is in a conventional form and is
headed “purchasers’ values” although it contains pur-
chasers’ values in the commodity rows and producers’
values plus trade and transport margins in the commaodity
columns. Since the trade and transport margins are
allocated to commodity groups, the commodity “trans-
port and distribution” disappears and only the corres-
ponding industry remains.

4.24. If table 44 is compared with table 4.2, it
can be seen that the three commodity rows are simply
the first three rows of table 4.2 increased by the corres-
ponding entries in table 4.3. The commodity columns
of table 4.4 are similar to the first three commodity
columns of table 4.2 except that enfries in the row for
transport and distribution relate not to the commodities
produced by that industry group but to the transport
and distribution margins on each of the other commo-
dities. These margins are shown in the final column of

Table 4.4. Commodily flows at purchasers’ values

1 2 3 4 5 6 7 & 9

£ | Asriculture and mining I 1 28 3 0 18 50
v

E Manufacturing and construction 2 9 131 11 20 203 374

§ Commodities nec. 3 ) 16 4 5 58 84

- Agriculture and mining 4 25 0 0 25
o

g Manufacturing and construction 5 0 276 ] 277

'§ Commodities nec 6 I 67 68
R

Transport and distribution 7 62 i4 78

All other accounts 8 23 35 2 14 102 50 53 279

ToraL 9 50 374 84 25 277 68 78 279
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table 4.3 and the one apparent difference (62 in place
of 61) is due to the fact that it is assumed in this exam-
ple that the group transport, communications, distri-
bution is wholly concerned with the transport and
distribution of poods. In fact, as we have seen, this
is not the case; in addition to the services of communi-
cations and passenger transport, the industry also
produces one unit of the products characteristic of
manufacturing and construction. A similar anomaly
appears in this example in connexion with the entries
for value added. These, as is to be expected, are the
same as in table 4.2 except that the entry in the column
for the industry group of transport, communications,
distribution is increased by five units. This corresponds
to the imports of the characteristic products of this
group and, with imports valued cif.,, would not
relate to imported goods transport. In a complete
example, a row and column for the commodity “trans-
port, communications, distribution”™ would remain to
handle the services included in the group which are not
connected with the handling of goods; and the anomaly
would disappear.

425. This example shows what happens to a table
of commodity flows as we pass along the sequence of
values from factor values (= basic values in this
example) through producers’ values to purchasers’
values. At each stage some of the entries are changed
considerably and the formation of a table at purchasers’
values requires additional information, set out in table
4.3, which does not form an explicit part of the new
system. The basic values in table 4.2 are “approxi-
mate”; a table of true basic values would require a
further decomposition based on input-output methods
as described in the mathematical annex to this chapter.

The value flows used in index-number
construction

4.26. As has been said, the main flows used in the
construction of a system of price and quantity index
numbers are those which appear in the commodity and
activity accounts. The system proposed here contains,
as 1s usual, index numbers relating to final demands and
to value added; and it also includes index numbers rela-
ling to gross outputs and intermediate inputs and some
suggestions for the construction of index numbers of
primary inputs This last type of index number is
needed in the analysis of productivity which, as usually
defined, can be measured as the ratio of the change
In value added at constant prices to the change in
primary inputs at constant prices.

FINAL DEMANDS AND IMPORTS

4.27. The main categories in respect of which quan-

tity and price index numbers are included are as
follows.

Private consumption expenditure

4.28. Series are compiled on the final consumption
cxpt?ndlture of households and of private non-profit
bodies serving households.

4.29. The final consumption expenditure of resident
households is measured at purchasers’ values as out-
goings from the income and outlay account of house-
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holds; and is computed as the sum of houschold
consumption expenditures in the domestic market and
the excess of direct purchases abroad of resident house-
holds over the direct purchases of non-resident house-
holds in the domestic market. Household consumption
expenditures in the domestic market classified accord-
ing to object are measured at purchasers’ values as
outgoings from the accounts for household goods and
services. The expenditures which are made on commo-
dities are in addition measured at other bases of value,
for example, producers’ values and approximate basic
values. These expenditures account for almost all the
household consumption expenditure; they are shown
by type of commodity, as well as by object of expendi-
ture. Index numbers in respect of household consump-
tion expenditures in the domestic market are often
compiled from data on the categories of commodities
purchased.

4.30. 'The final consumption expenditure of private
non-profit bodies serving households, classified accord-
ing to purpose, are measured at purchasers’ values as
outgoings from the accounts on the purposes of these
bodies. In view of the one-to-one correspondence be-
tween the classifications of the purpose and of kind of
activity of the private non-profit services, the final con-
sumption expenditure of the various purposes of these
bodies can be converted into the difference between the
cost of production (gross output) and the sales of the
various services. The costs of production are measured
at the various bases of valuation as outgoings from the
production accounts of the services. The various com-
modities entering into intermediate consumption are
distingnished. It is frequently necessary to compile
the index numbers in respect of the final consumption
expenditure of the private non-profit bodies from series
in respect of the various inputs into the production of
these services rather than from series in respect of the
gross output of the services.

Government final consumplion expenditure

4.31. These expenditures, classified according to
puspose, are measured at purchasers’ values as out-
goings from the accounts on government purposes. As
a result of the correspondence between the classifica-
tions of the purposes and the kinds of activity of
government services, the series in respect of final con-
sumption expenditures may be evaluated in terms of
series on the costs of production {gross output} of the
government services. The data in respect of costs of
production are measured at the various bases of value
as outgoings from the production accounts of the servi-
ces. Index numbers of government final. consumption
expenditure, classified according to purpose, are
frequently compiled from data on the elements of the
cost of production of government services classified
according to kind of activity.

"

Gross capital formation

4.32, Separate series of data are compiled in respect
of additions to stocks and gross fixed capital formation.
In each case the series are classified by the kind of
activity of the producers making the outlays and by
the kind of commodities on which these outlays are
made. The series on both additions to stocks and fixed




capital formation are measured on the various bases
of value as outgoings from the capital formation ac-
counts of industries, the producers of government
services and the producers of private non-profit servi-
ces to households. The index numbers in respect of
additions to stocks and fixed capital formation are
generally compiled from data on the commodities
which are acquired.

Exports and imports

4.33. Exports and imports of goods and services
are each the subject of series of data.

4.34. FExports include the direct purchases of non-
resident households in the domestic market in addition
to exports of commodities. Total exports of goods and
services are measured at purchasers’ values as outgoings
from the account for current transactions of the rest
of the world. Exports of commodities, which account
for most of the exports of goods and services, are
measured at f.o b values on the various bases of value.

4.35. Imports of goods and services include direct
purchases abroad of resident households and of gov-
ernment services, in addition to imports of commodi-
ties. The imports are measured at cif. values as
incomings into the account for current transactions of
the rest of the world. In order to obtain basic values,
protective customs duties should be added to the cif
values. For producers’ values both protective and reve-
nue raising duties, net, should be added to the cif
values.

PropuctioN

4.36. The Aows of the production accounts in re-
spect of which index numbers are compiled are outlined
below.

Gross output and intermediate consumption

4.37. Series of index numbers are compiled in re-
spect of the gross outputs and intermediate inputs of
tire various classes of producers.

4.38. The gross outputs of industries are shown
both by kind of activity and by commodities as in-
comings into the production accounts for industries and
as outgoings from the production accounts for commo-
dities. In each case the gross outputs are measured
directly at producers’ values and approximate basic
values and, as has been said above, can be evaluated
at true basic values and approximate and true factor
values. Index numbers of the gross output of industries
are generally built from series on the gross output of
the commodities produced by the industries

4.39. The intermediate inputs of industries are
shown both by kind of activity and by commodities as
outgoings from the production accounts for industries
and incomings into the production accounts for com-
modities. In each case the intermediate inputs are mea-
sured directly at approximate basic values, producers’
values and purchasers’ values and ¢an be evaluated at
true basic values and true factor values. Index num-
bers of the intermediate consumption of industries are
usually compiled from series on the commodities they
consume.
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4.40. The gross outputs of the producers of govern-
ment and private non-profit services classified according
to the kind of activity of these services, are measured
at the various bases of value in their production
accounts. In the case of practically all of the gross
output of these services, approximate basic values,
producers’ values and purchasers’ values are likely to
be equivalent. As has been said, it is often necessary
to construct index numbers of the gross output of
these services from data on the elements of their cost
of production. Since the intermediate inputs of the
services are classified by commodity, index numbers
in respect of this element of costs can be compiled
from commodity data. This furnishes the basis for
compiling series on gross output and intermediate
consumption on the various bases of value.

Value added

441 The series in respect of this flow are also
divided into the value added of industries, government
services, private non-profit services to households, and
the domestic services of households. By definition, in-
dex numbers of value added should be derived from
the difference between measures of gross output and
measures of intermediate consumption. This method
of compilation is usually referred to as the double-
deflation method. The index numbers of value added
are classified by the kind of activity of the various
classes of producers. It may be measured at producers’
values and approximate basic and factor values directly
and, as is shown in the mathematical annex, at {rue
basic and factor values by analytic methods.

PRIMARY INPUTS

442 The measures of primary inputs of particular
interest here concern labour and the stock of fixed
capital. These series are required, for example, in
measuring the productivity of industries. What is in-
volved is the decomposition of the employee compen-
sation and operating surplus and consumption of fixed
capital included in the value added of the various cate-
gories of producers into quantity and price index num-
bers. Official experience has been accumulated in
compiling appropriate measures in the case of labour
inputs but not the capital inputs. The discussion of this
subject in this report is intended to suggest the direc-
tions in which the considerable amount of required
work on, and experimentation with, these measures
might proceed.

4.43. The index-number system is illustrated nu-
merically in paragraphs 4.84 through 4.94 below.

Forms of index numbers

4.44. Although a large number of index-number
formulae have been devised, those in most common
use are the aggregative index numbers associated with
the mames of Laspeyres and Paasche, the geometric
mean of which is Fisher's ideal index number. Laspey-
res’ index numbers are base-weighted and are equiva-
lent to weighted arithmetic averages of current to base
quantity (or price) ratios with base period values as
weights. Paasche’s index numbers are current-weighted



and are equivalent to weighted harmonic averages of
current to base quantity (or price) ratios with current
period values as weights. These index numbers are
easy fo understand, simple to calculate and have a
number of convenient properties. The algebra of a
system of index numbers using these forms is set out
in the mathematical anaex.

4.45. Laspeyres and Paasche index numbers are
symmetrical: a price index of one form multiplied by
a quantily index of the other form is equal to the
relative change in value. In practice it is usual to
construct Laspeyres index numbers of quantities and
to derive implicit Paasche index numbers of prices
by dividing the quantity index numbers into the corres-
ponding changes in values. In some cases it may be
better to construct Laspeyres index numbers of prices
and derive implicit Paasche index numbers of quanti-
ties. The mixture of forms in this way leads to some
inconsistency; but this is often slight and usually worth
incurring if it makes possible a fuller use of the avail-
able information.

4.46. In the mathematical annex and in the numeri-
cal examples given below, attention is restricted to the
comparison of iwo periods, the base period and the
current period, on the assumption of complete infor-
mation. As new data become available for successive
quarters or years, it is necessary to keep the index-
number system up to date; and the way in which this
is usually done has just been indicated. This method
rests on the use of the values of the latest base period
as weights for the price or quantity relatives and, as
time progresses, these values tend to get further and
further removed from current relative values. From
time to time, therefore, say at five- or ten-year intervals,
it is desirable to institute a new base period. The
estimates for the period between the old and the new
base can then be revised, possibly by constructing
Fisher index numbers though experience shows that
this refinement may not be worthwhile if the two bases
are not far separated in time The whole system can
then be carried into the future using the relative values
derived from the new base. The series which result
from this procedure for the period since the new base
was established will not be of the same form as the
earlier series. But this is not a very serious objection
since the only aliernative, in the absence of a complete
set of price and quantity indicators for all periods, is
to base all past comparisons on the relative prices of
the latest base. This will give the same results as those
above for the period since that base was established
and will almost certainly give inferior results for
earlier periods Moreover, it implics a revision of all
estimates prior 1o the period of the last base but one,
an inconvenience that is avoided if, whenever a new
base is established, final estimates are made, as suggest-
ed above, for the period between the new base and the
base that preceded it.

447 In concluding this section it is of interest to
consider what would happen if the method that has just
been suggested were carried to the Hmit. This would
imply that a new base be established in each period
and the linking of each pericd to the next by means
of a Fisher index Through time, the index-number
system would take the form of a set of chains in
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which non-adjacent periods were compared with one
another not directly but only through the intervening
links in the chain. It is true that this indirect compari-
son would not, in general, yield exactly the same
result as a direct one, but there is no reason to consider
it inferior on that account Although it does not seem
possible 1o prove the superiority of either method over
the other, the chain method has considerable intuitive
appeal and it may well be the better of the two. 1t is
not proposed for general application in connexion with
the new system mainly because the amount of data it
requires is altogether greater than the amount required
by the alternative.

The price approach and the quantity approach

4.48. Since prices and quantities enter in a symmet-
rical way into the formulae for the various index
numbers, , alternative approaches are possible even if
our aim is to construct only a system of quantity
index numbers. We can either follow a direct approach
and concentrate on obtaining indicators of quantity
movemenis or we can follow an indirect approach,
obtain indicators of price movements and derive impli-
cit indicators of quantity movements by dividing the
price indicators into the corresponding series of values.
If we are able to mix the formulae correctly, for
example to construct a price index by Paasche’s for-
mula in order to obtain an implicit quantity index on
Laspeyres’ formula, the two approaches lead to formal-
ly identical results. If this cannot be done, that is to
say if all the index numbers we can construct, whether
of prices or of quantities, are of Laspeyres’ type, some
measure of formal inconsistency will result. In practice,
a mixture of the two approaches is likely to represent
the best use of the data available and they should be
regarded, therefore, as complementary rather than
competitive.

4,49 In either case the main problem is to obtain
a good measure of the component prices or quantities,
From a practical point of view, this is the basic problem
of index-number construction and it cannot be sur-
mounted by any amount of mathematical manipulation
of the kind described in the annex. It is frequently a
simple matter to get a crude measure of quantity,
numbers of cars or ions of steel say, and so given
value statistics, to derive a crude measure of price.
But at any one time there is a wide range of new cars
available and as change follows change in successive
new models, the quality of the average new car changes
too. The same can be said of steel or, indeed, of aimost
any commodity. As a consequence the crude unit is
not likely to be very satisfactory for measuring either
prices or quantities. The question then .arises: how
can it be improved?

Improving the units of measurement

4.50. In trying to improve on crude measures of
prices and quantities, it is useful to keep in mind a
number of general considerations which will help us
to thread our way through the maze of problems
presented by the real world. In the absence of an
exhaustive formulation, some guidance may be found
in the following propositions.




(a) In distinguishing different varietics of a com-
modity with the object of valuing some varieties higher
than others, it is necessary to consider desirable fea-
tures of commodities which influence their price. Thus
it will improve matters to distinguish silk shirts from
cotton shiris but not to distinguish blue shirts from
red shirts Colour, however, is not always irrelevant:
in some kinds of glassware, certain colours are much
more expensive than others;

(b) In principle, the measurement of output is
quite different from the measurement of input even if
in some cases we are forced to accept an input measure
of output. Thus a ton of wheat of a certain kind does
not embody more outpui, although it does embody
more input, in a bad year when the farmer has had to
work particularly hard;

i {¢) Attention should be paid to the intentions of
| buyers and sellers, the transactions actually open to
them and the methods of charging in force. Thus,
when goods are transported it is usually understood
that the charge covers the costs of loading and unload-
ing as well as those of carriage in appropriate equip-
ment over a certain distance. Or, again, a bus service
may make a fixed charge independent of distance, in
which case the passengers can buy journeys but not
passenger-miles;

{d) Varieties of a commodity which sell at different
prices should be regarded prima facie as difierent;
and if ingquiry confirms this assumption, they should
either be treated separately or measured in units such
that the prices per unit of the different varieties are
equal fo one another;

{e) As far as possible, quantities should be so
measured that a unique price per unit can be said to
exist at any one time;

() In assessing relative values, it is the relative
values of the base period that are relevant

This list of propositions is neither exhaustive nor ex-
clusive. Some examples will show how Ffar it is useful
i practice.

VARIATIONS IN QUALITY OVER THE RANGE AVAILABLE
IN THE BASE PERIOD

4.51. The crude measure of quantity for many
commodities is simply number. Most commodities,
however, vary in several characteristics; for example,
eggs vary in size and freshness, and the different
varieties seil at different prices. 1f the varieties always
sold in the same relative numbers, we could resort to
the concept of the average egg and nothing would be
gained by departing from the crude measure of quanti-
ty. But as a country gets richer, the majority of con-
sumers may become dissatisfied with anything but fresh
eges and in due course the distributive systern may
adapt itself to meeting this demand. In such a case the
crude measure could be improved by weighting the
different varieties according to their relative prices in

“the base year.

4.52. There are several ways of approaching this
problem, depending on the information that can be
Obtained. First, if time series are available for the
~different qualities and if the average price of each
 Quality is known for the base period, then each

quality can be treated as a separate commodity and the
problem is completely solved Second, if this informa-
tion is not available, it may nevertheless be possible,
by sampling or other means, to estimate the changing
quality of eggs coming onto the market and to adjust
the crude measure of quantity accordingly. Finally, if
neither of these methods can be applied, we may be
able to construct a price index number for eggs of
constant quality and use this series to deflate the series
of expenditure on eggs

453 Whatever s practical defects, each method
is likely to represent an improvement on the crude
measure of quantity. Whether, in any particular case,
the refinement is worth the effort must depend on
circumstances But it should not be too readily assumed
that small improvements, which are all that can be
expected in most cases, will cancel out in the aggregate;
they may well reinforce one another.

VARIATIONS TN QUALITY OUTSIDE THE RANGE AVAIL-
ABLE IN THE BASE PERIOD

4.54. Many simple cases arise in which the range
of qualities available on the market gradually shifts
through time. Beer, in which strength is an important
component of quality, provides an example The chang-
ing patlern of demand may lead to the production of
beer outside the range of strengths avaiiable in the
base periad, so that it becomes necessary to assign a
base-period value o something that was not available
in that period, that is to say, to extwrapolaie the relation-
ship between strength and price in the base period out-
side the observable range

455 If a number of commeodities satisfy a given
want and share an important quality component, it
may be possible to extend this method. Just as there
are many varieties of beer, so there are many
varieties of alcoholic beverages which are generally re-
parded as separate commodities. In a study of a range of
these beverages it was shown thal the prices of different
varieties of all the beverages were closely related to the
corresponding strengths by a single log-linear relation-
ship. I the association between price and strength were
perfect, this would imply that all alcoholic beverages
could be characterized by liguid volume and strength and
that no information otiier than measures of these two
variables would be needed for alcoholic beverages as a
whole: the whole complex of beverages, beer, wine,
spirits, etc. could be replaced by two simple aggregate
measures To the extent that the association is not
perfect, it might still be worthwhile to treat individual
beverages separately, accounting for averape changes
in their strength by means of a distinct relationship
between strength and price for each beverage.

NUMERQUS COMPONENTS OF QUALITY

4.56. Many commodities are available not in a few
comparatively stable qualities, as is the case with beer,
but in immense and ever-changing variety Men's shirts,
for example, differ in material, in quality of material,
in method and quality of fabrication and in style; and,
within the preat range of varieties available, the im-
portance of these factors is constantly changing. In suzh
a case, the method just suggested may be hard o apply,



partly because it is difficult to find a relationship be-
tween price and the many quality factors in the base
period and partly because it may be difficult to measure
these factors in later years. It may, however, be possible
to follow either of two simpler courses. One of these
is to divide shirts into a number of fairly homogeneous
categories for which an average price can be estimated
in the base period and to collect guantity data for each
category. The alternative is to collect price data for
a number of representative shirts of constant quality,
combine these series into a price index number and
use this to deflate the expenditure on shirts. Of the
two, the price approach may well be the more practical,
in spite of the difficulty of malntaining constant quality
in the varieties priced and in spite of the necessity of
changing these varieties from time to time o cnsure
that what is priced is still representative

FAsHION

4.57. In most of the cases considered so far it is
probably safe to assume that tastes do not change very
much in relation to the system of classification, so that
a physico-lechnical classification of goods, which is
the most that can usually be applied, does not vary
significantly in relation to a socio-psychological classt-
fication. This assumption can no longer be made in the
case of goods which are subject to changes in fashion,
and it then becomes important to analyse the implica-
tions of the classification system adopted, as can be
seen from the following example.

4.58. Let us assume: that fashion fluctuates between
short, simply made dresses and long, elaborately made
ones; that each category is produced in great variety
and is available in greater or smaller quantities in every
period; and that there is a significant price differential
between the (wWo categories. If the average price of
each category remains constant, an application of the
methods so far supgested will mean that the swing
from long dresses to short dresses and back again
will be represented as a change in quantity. But this
result may not accord at all with the ideas of the
majority of consumers, who probably do not care
much whether their dresses are long or short provided
that they are in fashion. On the assumptions made, eras
of short fashions are ones in which it is possible to
be acceptably dressed at relatively small cost; and so
consumers will see the swings not a5 fiuctuations in
quantity but as fluctuations n price. If this point of
view is carried to its extreme, a dress is a dress, quan-
tity is measured by number and price is measured by
average value. In practice this would be going too far
but, to improve on if, one would have to be able to
classify dresses on a scale of fashion, that is on a socio-
psychological scale,

4.59  This example shows that, in improving the
units of quantity, it is not only necessary to classify
commodities into categories but also that these cate-
garies shouid reflect desirable qualities. In many cases,
physico-technical classification may achieve this; but
not always.

EINIQUE PRODUCTS

460 Ships, industrial equipment and structures are
examples of products which are usually madc to order
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and vary considerably from case to case. The number
of ships produced, for example, would not provide a
good measure of shipbuilding output; under constant
conditions of .ship production and equipment, the
weight of ships produced would provide a better mea-
sure. But weight, even if closely associated with carry-
ing capacity, is not everything; a still better measure
might be obtained by drawing up the specifications of
a “standard” ship and pricing this standard in each
interval of time. This price series could then be used
to deflate a series of the value of shipbuilding output
In this way, any improvement in shipping standards
would tend to appear as an increase in quantity rather
than as an increase in price.

4.61. In a similar way, one might price a “standard”
factory made up of so much work on foundations, so
much structural steel work, so much reinforced con-
crete and so on. The difficulty with this categorization
is that jts relevance may be largely swept away by
technical change. A factory, like anything else, has a
certain function to perform which it may perform well
or badly. The materials from which it is made and
the method by which it is built may be dictated at any
particular time by a combination of economic and tech-
nical conditions and customary standards; but in
themselves they are irrelevant. For these reasons it
might be better to define a “standard” factory in func-
tional terms. This approach would give rise to the
following kind of problem. It might be possible to effect
a great saving in structural costs by substituting glass
curtain-walling for brickwork. 1f this were done, how-
ever, it might be necessary to install air-conditioning
to make the glass building as habitable as a brick
building. In this case the air-conditioning equipment
would not be something extra; it would be something
necessary to offset the undesirable features of a different
method of construction.

NEW MODELS

4.62. Cars provide an example of poods which,
though generally mass-produced, are constantly under-
going mminor changes. in design, and from time to time
major ones The main object of these changes is either
to enable cheaper materials or processes to be used
without affecting’ the desirable characteristics of the
product or o lmprove on these characteristics, whether
they be reliability, safety, performance, economy or
anything else. The problem is to devise a measure of
quantity that will give due weight to these changes.
Since the mere number of cars produced will not do
this at all, it would probably be better to take the
weight of cars produced, since at any time a fairly close
association is usually found between weight and price.
But, as we saw in earlier examples, such an association
may gradually lose its relevance, either because changes
in material and design make it possible to build a car
that is light as well as safe, comfortable and fast, or
because the use of weight as a measure of quantity
implies a negative weight in respect of one character-
istic, manceuvrability, which in itself calls for a positive
weight. In the base period, when mancuvrability
mattered little, this positive weight was probably small;
and to the early motorist the fact that it was to
acquire great importance as a consequence of parking
difficulties would have appeared irrelevant. But it is
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relevant to us that the increase in this ch.aractszristic
should be reflected, with its base-period weight, in the
measure of quantity adopted.

4.63. This example differs from some of those given
earlier mainly in that it implies that present qualities
may require very large extrapolations from the range
of qualities available in the base period, with the con-
sequence that the base-period valuation of present
qualities will necessarily be somewhat speculative.

CoMPOSITE PRODUCTS

4,64, If we look at statistics of goods transport, we
shall probably find a quantity measure expressed in
ton-miles. But if we are able to disaggrepate these
statistics, we shall probably find that the charge per
ton-mile is greater for shorier hauls than for longer
hauls because it embodies a charge for loading and un-
loading which is independent of distance. Goods trans-
port can therefore be regarded as a composite commo-
dity consisting of a certain amount of loading and
unloading and a certain amount of trapsport. If we
related price per ton-mile to distance, we should expect
to find a positive relationship with a positive intercept.
The intercept represents the fixed charge and should
be associated with a measure of quantity expressed in
tons; the slope represents the marginal cost of travelling
an additional mile when so many miles have been
travelled. I it is constant it provides a simple measure
of the cost of movement which should be associated
with a measure of quantity expressed in ton-miles.

4.65. The same idea can be applied to passenger
transport. Some transport systems have a fixed charge
independent of distance; others have a variable charge
dependent on distance. In the first case the marginal
cost of travel is zero, and the measure of quantity is
the number of passengers. In the second case, the
measure of quantity is partly passengers and partly
passenger miles, depending on the relationship of the
intercept and the slope of the function relating price
to distance.

4.66. Yet another field of application is to commo-
dities, mainly gas and electricity, which are charged
for by means of two-part tariffs. The fixed charge can
be regarded as a charge for the right to call on the
public supply and the’ measure of quantity to be
associated with it is the number of consumers. The
variagble charge can be regarded as a charge for gas or
electricity supplied and the measure of quantity to be
. associated with it is the quantity supplied. If some such
. method is not adopted the price of a unit of gas or
electricity will come to depend on whether the number
of consumers is growing or consumption per consumer
- 15 growing, The tariff in force at any time may not dis-
tinguish very well between the fixed and variable
components of cost but at least the method suggested
Is not based on the assumption that all costs are varia-
ble which is the implicit assumption of the use of
therms or kilowatt-hours as the sole units of quantity.

CHARGES FOR TRADE AND TRANSPORT

. 4.67. As we have seen, commodities are recorded
. the present system at producers’ values and the trade
and trangport margins involved in their carriage and

distribution are shown separately As a consequence,
two kinds of comparison are possible. Farm produce,
for example, can be measured either in terms of the
quantity of produce leaving the farms or with the
addition of the quantity of trade and transport services
necessary to bring the produce to non-farm consumers
The measures of total production and consumption
adopted in this report are of the second kind. This
means that the trade and transport services associated
with final goods form part of final product and implies
a rejection of the concept of the cost of urbanism as
far as these services are concerned. Equally, of course,
the concept of the cost of ruralism in this sense is also
rejected.

SEASONAL VARIATIONS

4.68. Seasonal commodities provide an example of
similar commodities that sell at widely different prices
at different times of year. Since oul-of-season varieties
cost more to produce and command a higher price,
their growth should count for more in 2 measure of
quantity than the growth of in-season varieties. Only
if the seasonal pattern of consumption and price do
not change can nothing be gained, in an annual com-
parison, by taking seasonal factors into account If, on
the other hand, through the development of alternative
sources of supply, refrigeration, etc. the consumption
and price of a commodity throughout the year become
more uniform, then it must be recognized that the
measures of prices and guantities will be affected by
the year chosen as the base. From the point of view
of a base year before the change a growth in out-of-
season consumption will obtain a relatively large
weight But from the point of view of a base year after
the change (when seasonal prices have been more
nearly equalized) a growth in out-of-season consump-
tion will appear as little more important than a growth
of consumption at any other time of year. This is just
as it should be; from the point of view of the earlier
period out-of-season consumption is something special,
from the point of view of the later period it is not.

SUMMARY

4.69. Al the examples given above are intended to
illustrate the problems that have to be solved in im-
proving on crude measures of prices and quantities. First,
it is necessary to classify varielies according to the
degree in which they possess one or more desirable
properties. These properties should be so formulated
that their validity is as far as possible timeless. There
is a point in having a safe car or a fast car; there is no
point in having a heavy car or a car with twelve cylin-
ders except in se far as existing technology can only
produce a safe car that is heavy or a fast car that has
twelve cylinders. Similarly, there is a point in having
a dress that is in the fashion; there is no point in having
a long dress or a short dress except in so far as fashion
dictates the one or the other.

4 70. Second, it is necessary to estimate an average
price for each variety in the base period or, more
generally, to find the relationship between quality
factors and price in the base period.

471. Finally, it is necessary fo enumerale or
measure each variety in subsequent periods or, more



generally, to measure the degree in which the various
quality factors are present in those periods.

4.72. It cannot be claimed that this formulation of
the problems, and the examples which illustrate it,
provide definitive answers to particular questions. The
answers reached in practice must depend to some
extent on the data available and to some extent on
the importance attached to improving these data in
specific cases If, over wide areas, phenomena change
in an approximately common ratio, many of the refine-
ments suggested are of only minor importance. What
should be questioned is whether, over wide areas,
phenomena do always change in a common ratio.

Indieators of prices and quantities

4.73. Before turning to a numerical illustration of
the system of index numbers described in this chapter,
let us take a look at the kinds of indicator likely to be
available in practice. Quite apart from the refinements
suggested in the preceding section, even crude indica-
tors are not always available in an ideal form and so
a decision has to be taken as to the best use of what
is available; as we have seen, it will be best in some
cases to accept direct measures of quantities and in
other cases to construct indirect measures by dividing
a value series by a price series.

4.74. The necessity for choice and compromise can
easily be seen The best indicator to use should be
considered in each case on its merits, bearing in mind:
(1) that if no indicator is judged fit to use in a par-
ticular case then, implicitly, either the scope of the index
number is reduced or the series in question is assumed
to move with some related series; and (ii} that each
unit of value in the base period should receive approxi-
mately the same amount of attention whether it forms
a small part of a large component or the whole of a
small one As regards the first point, there can be no
question of reducing the scope of the index number if
the aim is to measure the whole domestic product at
constant prices and so the relevant question is whether
an inferior indicator is likely to give a better measure
of the movement of some component than would be
obtained by assuming that that component followed
the measured movement of its group or of output as
a whole. As regards the second point, there is always
the temptation to spend a great deal of time on some
small group which happens to be elaborately document-
ed and to spend very little time in trying to improve a
crude but otherwise appropriate indicator for a large
group which happens to be easily accessible. For
example, it may be more important to find some means
of making a rough allowance for changes in the quality
of coal produced, so as to be able to adjust a crude
indicator of tonnage, than to carry out a refined analy-
sis of some much-less-important group such as iron
castings.

475. Bearing these general points in mind, it may
be useful to review the kinds of indicator commonly
available, following the general order of discussion of
paragraphs 4 27 through 4 42 above.

Finai pEMANDS

4.76. Available indicators are likely to take one
or other of the following forms
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(a)} Quaniities sold to final consumers. These quan-
tities adjusted for quality and other changes can be
regarded as the standard as far as consumption
expenditures are concerned. Final consumption is
measured at the point at which goods and services reach
the consumer and no account is taken either of changes
in consumers' stocks or of any further transformation
that the goods and services may undergo at the hands
of the consumer;

(b) Quantities delivered to retailers This indicator
will provide a good approximation to (a) as leng as
retail stocks are not subject to much fluctuation;

(¢} Quantities withdrawn from bond. This indica-
:or, based on information collected in the course of
tax administration, is subject to one major disadvan-
tage: large changes in stocks may be induced at budget
time by expectations of changes in rates of duty. These
changes are likely to be short-lived and may not be of
great importance in annual comparisons;

{(d) Total inputs. In the case of many services,
government services are a good example, no direct
measure of the quantity of the gross output which
enters into government final consumption is available.
An indirect measure can be constructed as a weighted
total of the guantities of inputs including the important
element of labour. The weakness of this method is that
it makes no allowance for changes in the productivity
of inputs. Two methods of improvement suggest
themselves. The more promising is to persevere with
attempts to formulate and measure production and
final consumption in these cases. The alternative is to
impute a productivity change in these activities based
on the experience of similar activities in which produe-
tivity can be measured. Such activities are not very easy
to find and the whole subject calls for further study;

{e) Primary inputs, Cases arise in which the only
available indicator relates to labour input The same
considerations apply as in the preceding instance If a
corresponding series of capital stock is available, it
will almost certainly be better to approximate output
by a measure of total factor input than by a measure
of labour input alone Provided that there is a positive
return to capital in the base period, the measure of
output will rise in relation to labour input if capital
per head at constant prices is rising;

(£) Quantities started, completed and under con-
struction. Quantity series for capital goods, for example
houses and ships, frequently take the above forms. If
it can be assumed that the period of production is a
known constant and that work proceeds at a constant
rate throughout the production period, then it is a
simple matter to form a series of work done from these
data. Indeed, they are highly redundant since, on the
assumptions made, any one of the three series would
yield an estimate of work done; and work started would
be the most useful because, in a sense, it is the most
up to date If the production period is constant but
work takes place in a known though uneven way in
successive intervals of it, then work done can again be
calculated from a series of work started. But if the
production period varies, as in practice it must for a
variety of reasons, then it is difficult to derive an ac-
ceptable series of work done More information is




needed, and what would be particularly useful would be
to know the amount of work outstanding on work under
construction; for example, that out of x million tons
of shipping under construction the equivalent of y
million tons remains to be completed;

{(g) Adjusted output. In some cases it may be im-
possible to measure final consumption or gross fixed
capital formation directly but possible to obtain indirect
measures by adjusting the quantities produced Imports
and exporis are obvious items in this adjustment but,
if this method is to be used, it is desirable to set up
complete supply and disposals tables and try to account
for all other uses, such as intermediate use, wastage
and change in stocks;

(h) Values deflated by prices. This method depends
on the availability both of a series for the value of
expenditure and of an appropriate price index number.
As we have seen, there are likely to be many cases in
which this indirect approach gives better results than
the direct one

(GROSS QUTPUTS

4.77. Some of the series refer in the first place to
the gross output of commodities while other series

relate to the gross ouwtput of industries and other
producers.

(a) Grass outputs. These adjusted as far as possible
for quality and other changes can be regarded as the
standard to which the following alternatives are, in one
way or another, inferior;

(b} Sales by producers. This indicator differs from
an indicator of output by the amount of the change
in stocks of finished goods and work in progress;

(¢} Deliveries by producers. This indicator not only
fails to take account of stock changes but may also
involve a time-lag compared with salcs;

(d} Inputs The series available under this heading
usually relate to one or more materials or to labour
Even if a serics of material input relates to absorption
in production and not, as is more usual, to deliveries
to the producer, it is still subject to the influence of
technical and economic changes and its relationship to
output may therefore alter. In the case of labour, there
is the problem of changing productivity. The position
may be improved by allowing for the effect of
increasing capital per head, but it cannot be entirely
corrected by this means;

(e} Values deflated by prices. In many cases there
is a choice between quantity measures of the com-
porents of a commodity or industry group and the
corresponding measures of prices. The price approach
1s often to be preferred because there is likely to be
more uniformity in the movement of the component
prices than in that of the corresponding quantities. For
this reason a sample of prices is likely to be more
represeniative than a sample of quantities; and it will
also often be easier to define and collect.

VALUE ADDED

4.78. The standard quantity measure of value added
consists of subtracting from the quantity of gross output
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a measure of the quantity of intermediate inputs using,
in each case, base-year weights In practice, much
cruder calculations are frequently made based on one
of the indicators just suggested for gross output, The
justification for these approximations is either that
intermediate inputs can be assumed to vary in the same
proportion as gross output or that the change in the
productivity of one-or more primary factors can be
assumed to be small.

PriMaRrY INPUTS

4.79. Index number systems usually confine them-
selves to products, whether commodities or not. It is
usual to provide some measure of labour input into
different industries but rare to give corresponding
estimates of fixed capital stocks, The suggestions made
below, and especially those relating to capital stock, can
only be regarded as tentative until more experience has
been gained.

Labour

4.80. The aim here should be to measure tolal hours
worked in different activities by different kinds of work-
ers, whether employees or self-employed, and to weight
each series by the average hourly earnings in the base
period of the type of worker in question. It will be
heipful if male, female and juvenile workers ir each
calegory can be distinpuished. In the case of some
categories, in particular the self-employed, the mea-
surement of hours worked may be impracticable, but it
may be possible 1o make some allowance for the
changing length of customary holidays. In the case
of the self-employed it will be necessary to impute
their earnings from labour on the basis of the earnings
of appropriate categories of employees

Capital

4.81. The aim here should be to measure the gross
stock of fixed capital in different activities at constant
replacement costs. This is one of the measures of
capital stock usually made by the perpetual inventory
method. This method consists of: accumulating gross
fixed capital formation, usually subdivided by type of
asset, on to an initial capital stock similarly subdivided,
reducing the components to their replacement cost in
the base year, and allowing for components retired,
scrapped or destroyed, usually by reference to assump-
tions about average, normal lifetimes and information
on destruction from insurance sources

4.82. This measure concentrates on capital invested
in buildings, plant machinery and vehicles available
in different activities. It does not take account of
capital invested in stocks of goods, though this could
be done, or of capital invested in land or used for
purely financial purposes. Nor does it take account
of assets used, as opposed *o assets available, at any
particular time.

4.83. The measurement of land and other natural
resources gives rise to many special problems. The
problems will not be discussed in this report but will
be taken up later in connexion with national and sector
balance sheets.



Some wnumerical illustrations

4.84. The numerical example used up to now has
been further disaggregated, repeated for a second year
and used to illustrate some of the calculations described
in this chapter and its annex. In particular, we shall
consider: (i) the balance of value added and final
demand; (i1) the effect of the basis of value adopted
on quantity and price index numbers of the value
added and expenditure and (ili) the relationships
between the output, primary inputs and productivity
of industries. Throughout, the calculations are made
with both Laspeyres’ and Paasche’s forms in order to
show the differences between them in relation to the
underlying changes,

4.85. An illustrative example can hardly hold much
substantive interest but it can bring out the small
though systematic differences which result from the
use of different concepts and formulations and the
need for caution in making statements about changes
in productivity and the reasons for these changes

VALUE ADDED AND FINAL DEMAND

4.86. As is well known, these two totals are equal
at constant as well as current prices provided that a
common basis of value is used throughout the calcula-
tions. This is illustrated from the present example in
table 4.5.

Table 4.5. Quantity index numbers of value added
and final demand at producers’ values

(Base-year values = 1 000)

el udded Final demuand
Las Las-
peyres Puasche peyres Pagsche
Agriculture and mining | 1.052 1039 | Consumption  expendi-
ture:
Muanufacturing and con-
struction 1203 1.201 Private 1.199 1197
Transportation, cemmu- Government 0985 0981
nicatio d distribu- . .
tion noan ISty 1.106 1110 | Gross capital formation 1423 1.403
Other industries 1206 1200 | Fkports 1193 1192
All industries 1164 1165 | Jeov Imports 1368 —1.367
Producers of government
services, etc 1.0060 0998
Torat | 1.147 1145 TotaL| 1147 1145

& The index numbers for gross fixed

respectively

4.87. In this example the differences between the
two forms of index number are on the whole small
The principal exception is gross capital formation,
where the difference is largely due to the erratic
movement of additions to stocks. This component rose
betweep nine- and ten-fold over the period, a result
which can easily happen if the additions to stocks in
the base year are abnormally small.

capital formation were 1242 and 1247

INDEX NUMBERS ON DIFFERENT BASES OF VALUE

4.88. These differences are illustrated in table 4.6
in the case of price and quantity index numbers of the
value added of industries.

4.89. Several conclusions emerge from this example.
First, there is a small but systematic difference between

Table 4.6. Price and quantily index numbers
of the value added of industries

{ Base-year values = 1000}

Price tndex nuntbers Quantety index nember s

Laspeyres Praschc Laspeyres Pausche
Stugle I Doubly | Single | Donble | Siugle § Donblv | Single | Double
defiu- { defia- defla- § defla- dr fla- defla- | defie- | deflu-
) tion tron tion it tign tion fion tign
Producers’ values 1250 1225 1202 1224 1186 (165 1179 1164
True factor values 1215 1230 1206 1227 1182 1161 1174 1160
Approximate factor values | 1216 1232 1207 1229 1181 1159 1173 1158
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Table 4.7. Qutputs, inputs and productivity of industries

(Base-year values == [.000)

C{:;’iﬁdﬁgﬂg r(, ;;-':,Zﬁ cdfrﬁd Labour input Capstal input Factor input Productivity Frari:_ljhmfy Productivity

valnes) vaiurs) e = o =
peyses| Paseie | o599cs| Paaseie| pesees | Prasche | pesias | Paasce | pares | Passche | proses]| Paasche | pesves | Paasce| pesves|Passene
Agriculture, forestry, fishing ... ... .. { 1.228 1.228 1,187 1.221 0845 0846 1096 1.096 1.00% 998 1186 {.223 1.228 1.230 0.966 0.9%4
Mimng ... ... z 0.918 0.916 0.862 0.870 0.816 0.818 (699 1.684 913 948 944 918 L003 .966 0.941 0.950
Food, beverages, tobacco............ 3 1,134 1.134 1250 §.252 1.052 L.051 1264 1.254 1.179 L.157 1.060 1.082 .962 981 1.10z 1{.103
Textiles, wearing apparel, leather. ... 4 0.99¢ 0.987 1032 1.042 0.875 0.875 1.021 1.021 918 914 1(.124 .140 1.076 1.080 1.045 1.056
o Rubber, chemicals, petroleum products. 3 1.433  [.421 L1.583 1.694 1.075 1075 1399 "1.398 {238 1.226 1.279 1382 (,t48 1.158 1,114 1,193
Basic metal industries ... ... ... & 1.222 1218 5222 1244 (056 1.062 1319 1.327 £.159 1.168 1.054 1.065 1.051 1.043 1.003 1.021
Metal products, machinery. equipment. 7 1.278 1275 t.z21z L1219 1085 L.096 1.357 1.363 L.167 1,160 1.03% 1.051 1.093 1.099 0951 0.956
Manufactunng nec. . ... L. L. 8 1.243 1243 1,175 1197 LO70 L0788 1.237 L1240 [.123 1,123 1046 1.066 1.106 1.106 0.946 0.964
Gas, electricity, water. ... ... ... ... .. g 1.356 1398 1461 L1586 0987 1.001 1.270 1263 L1119 L.137 41306 1.395 1.179 1.160 1.108 1.203
Construction ...................... 10 L1706 1170 1.007 1.027 L1090 1.050 (.227 L.227 Q118 L1120 901 817 1046 1044 0.861 (.878
Transport and communication. .. ... .. 11 1132 1132 1190 1.186 0978 0.978 {115 L1015 1.017 1.020 §.170 [.163 (113 {1110 1.051 1.048
Distribution ....................... i2 1.145 1.i45 1.052 1.060 1.127 1127 1302 1.202 1.209 1.198 870 BBS 948 956 0918 0.926
| Services ... ... 13 £.180 L1BO G442 1153 [085 1.085 [.332 332 1173 L1167 974 988 [.006 :.0i1 0968 0977
All industries. ............. ... ..... 1.193 1.189 1165 1.164 1038 1.047 1.286 1270 L.12% 1122 1.039 1037 1.047 1.047 0992 0.990




the index numbers obtained on the basis of preducers’
values and those obtained on the basis of factor values
{equal to basic values in this example) Second, the
index numbers based on approximate factor values
are very close to those based on true factor values
Third, the small but systematic difference between
Laspeyres’ and Paasche’s index numbers, which appears
when single-deflation methods are used, almost disap-
pears when double-deflation methods are used. Fourth,
under double-deflation methods, the price index
numbers are consistently higher and the quantity in-
dex numbers are consistently lower than under single-
~deflation methods.

QUIPUTS, PRIMARY INPUTS AND PRODUCTIVITY
OF INDUSTRIES

4.90. The material for an analysis of the producti-
vity of industries provided by the index-number system
described in this report is illustrated in table 4.7 above.

491. The kind ¢f information contained in this
table can be seen by tracing the entries in the first row,
which relates to agriculture, foresiry and fishing Gross
output at producers’ values rose by nearly 23 per cent
over the period, and value added by 19 or 22 per
tent depending on whether Laspeyres' or Paasche's
measure is taken. The input of labour fell by 15 per
cent and that of fixed capital rose by 10 per cent,
implying an increase in fixed capital per head of 30
per cent. If labour and capital are weighted by their
contributions to value added, the total input of primary
factors remained unchanged. By comparing value added
and primary input it can be seen that productivity rose
by between 19 and 22 per cent depending on whether
Laspeyres’ or Paasche’s measures are taken. The
productivity of labour alone rose, of course, very much
more, namely by between 40 and 44 per cent The
growth in the productivity of primary inputs as a' whole
is more than accounted for by the partial measure in
which the intermediate input-output coefficient matrix
is held constant; and the partial measure in which the
primary input-output coefficient matrix is held constant
coniributes a slight fall. As is shown in the mathe-
matical annex, these two partial measures correspond
respectively to the changes in the ratio of gross output
to primary input and of value added to gross output.

492 It would appear, therefore, that in this indus-
try the rise in the productivity of primary inputs as a
whole is cttributable to econemies in them and not to
economies in intermediate inputs; indeed, the latter
contributed, if anything, a contrary component. How
far these resuits could be explained in terms of tech-
nical change, organizational change or a change in
product mix, is a matter that could only be clarified
through discussion with agricultural experts. The out-
come of such discussions may be to render the conclu-
sions plausible or to cast doubt on one or more of the
basic measurements which, as we have seen, are not
very easy to make However this may be, a complete
set of measures on the lines indicated at least provides
a point of departure from which to explore the pheno-
menecn of productivity

4.93 It will be observed that the roles played by
the two components of productivity appear in every

possible mixture. Thus, in food, beverages and tobacco,
the first component tended to reduce productivity
growth while the second tended to increase it, leaving
productivity somewhat higher than in the base year.
In the chemicals group, both components tended to
increase productivity which, as a consequence, was
substantially higher than in the base year. The extent
of this increase, between 28 and 38 per cent, cannot
be determined exactly because the measure of value
added is sensitive to the weighting system adopted;
this sensitivity can also be seen in the second com-
ponent of productivity though hardly at all in the first.
In distribution both components show a negative
influence,

494 The results for individual industries are
combined in the final row of table 4.7 to show the
outcome for industries as a whole. In this example
the gross output of industries rose by 19 per cent,
value added by 16 per cent and primary inputs by
12 per cent Productivity rose, therefore, by 4
per cent and, of this, more than the whole was contri-
buted by the first component. The input of labour rose
only by 4 or 5 per cent and capital per head rose by
21 or 22 per cent. The main effect of this increase in
capital per head, coupled with the redeployment of
primary and intermediate inputs that accompanied it,
seems t0 have been to enable a small increase in labour
to produce a comparatively large increase in output
but not to increase to any great extent the productivity
of primary inputs as a whole.

ANNEX
Mathemalical discussion
VALUE ADDED IN COMMORTY PRODUCTION

4.95 In order to build up commodity prices from industry
costs it is necessary to transform these costs into commodity
costs. In the preceding chapter we saw how this could be done
in the case of the cosis of intermediate products; to take the
simple, limiling cases, the matrix B of commodity inputs per
unit of industry outputs is transformed into 4 = BC—! on
the assumption of a commuodity technology and into A == B D
on {he assumption of an indusitry technology Let us now see
how to deal with the costs of primary inputs

4 98. In the notation we have used so far the set of indus-
try cost equations can be expressed in the form

(4.1}

1{ we denote the vector of primary costs entering commodity
outputs by z, then we can write

gE=vy + g Bi

q =z + qAi (4.2)

On premultiplying (4 2) by D and using {3 5), we obtain
g=Dz+ DgC~1Bi
= Dz 4+ VO Bi

= Dz 4 !’V"Eﬁ’i

=Dz -+ g Bi 43)
On comparing (4 3) with (4 1} we see that
y = Dz (44}




By similar reasoning, on premultiplying (4 2) by C=1 and
using {3.6), we obtain

(45}

4.97. Let us now denote the cost of primaryﬁinputs {factors
of preduction) per unit of industry by m = gl y arid the
corresponding cost per unit of commedity outputs by n = g1z
Then from {44} we can see thal

y = Clz

-~
m o gloy

~ ~
gt Dgg-! o=

-~ Ead
—iVa-la

= C’(lf—E z
= {'n (46}
Whence
B = ~im 4.7
Similarly, from (4.35)
n= Dm (48)

In what follows the argument will be curric.d out in terms of
{4 7) but clearly it can easily be rewrillen in terms of {48)

THE SEQUENCE OF TRUE VALUIES

498 Value added per unit of industry oulpul. m, can be
decomposed into three clemenis: factor cosls per uml, w,
composed of compensation of employees, operalmg sur_plus
and provisions for the consumplion of fixed capital; indirect
taxes, net, other than commodity laxes. t; and commadily
. taxes, x. Thus

m 49)

w4 b X
and, from (4 7),

n= C~1w + t 4 x) (4 10)
4§99 The value of commodities al factor cost, [ say. is
" obtained by accumulating factor cost valucs.back thr_ough the
chain of inputs, direct and indirect. including the inputs of
. lrade and transporl margins af each stage. thus

foe df + O w
= (f - A1 O W
—Hw (4.11)
suy, where M = (I — A")—1 C'~1,

" 4100. "Similarly. the basic value of commodities. b say. is
obtained by the same accumulation of w and t Thus

b == A'h 4- C— 1w + t}
_ = H(w + t)

and the producers’ value of commoditics. p say. is obtained by
the same accurnulation of w, t and x. Thus

Ap 4+ C=w 4+t + %)
H{w 4+ t + x}

4101 Finally, the purchasers' value of commodities to
utchaser j, 5; say, is obtained by adding the trade and trans-
Ort margins invoived in delivering the commodities to pur-
Baser j, uy say, to the producers’ value Thus

(4.12)

p o=

(4.13)

=P b iy (4.14)
102, This hierarchy of values is based on the assumption

E'?Brfecily homogeneous commodities sach of which has a

singie unit value in all uses. In practice this assumption is not
wholly justified on account of the aggregation of individual
commaodities into groups, variations in the composition within
groups of the purchases of different kinds of buyer, inadequate
allowance for quality variations and so on I is. however,
implicit in the accumulation and decomposition of values by
input-output methods because, generally speaking. it is im-
possible to make m and #s components in (49} specific to
users

4 103 At the same time it is frequently possible to replace
the vector p, of uniform commuodity prices expressed at pro-
ducers' values by a matrix, £ say, in which the columns relate
to different users. This additional information can ecasily be
used in the construction of index numbers as indicated in
paragraph 4 112 below.

TRUE AND APPROXIMATE VALUES

4.104. The measure of basic unit values adopted in this
report. like the measure of unit factor costs usually adopted,
is different from the one given above In each case inputs are
valued at producers’ values plus trade and transport margins
whatever may be the basis on which outputs are valued. Thus
denoting the approximate measure of basic values by b, we
can write

bt = Ap 4+ C=Vw 4 1) (415)
and. so since
p= bt 4 C=F x (4 16)
it follows that
b = Ab* L A4 x4 O (w e L)
= H{w 4+ 1) + AH x
=h+ AHx (4.17)

that is to say basic unit values in this reporl exceed true basic
unit vaiues by the accumuinied commodily taxes on inpuls
into commodities

4105 1In a similar way, denoting the usual measure of
unit values at factor cost by f%, we can wrile
f* = dp 4 C~' w {4.18)
and so. since
p o= f* 4 ¢l 4 x) {(4.19)
it follows that
[% = AT¥ 4+ AC~'4 -} x} + C~Tw
m How 4 A H{L 4+ x)
= A H(L 4 x) (4 20)
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that is to say unit values at factor cost us they are usually
caleulated exceed true unit values by the accumulated indirect
taxes on inpuds into commodities

4,106, Thus it follows that b* 2> b and {* > f The extent
of the difference in either case depends on the extent to which
indirect taxes are levied on commodities that enter as inpuls
into the productive system If they are not so levied and if
the inpul-output matrix s sufficiently disapgrepated to reflect
this fact properly, the differences may b~ comparatively small

THE IDENTITY: TUTAL FINAL EXPENDITURE EQUALS
TOTAL VALUE ADDED

4 107  As might be conjectured, this identity holds for any
measure of vaiue but only provided thai the true and not the
approximate measure is used This can readily be demonstrated
as follows

4 108 Let us write the gquantity equation in the form

e == (I — A)g 421)



} we combine this equation with (4.13), we can write

pe z (w - ¢ 4 x") H'(I -~ A) g
w=o(w R U 4x) Ol g (422)
4.109. The term on the left-hand side of (4.22), p'e,

represents total final expenditure valved at produocers’ values
plus trade and transport margins. The term on the right-hand
side represemts total value added The expression in paren-
thesis represents the relevant concept of value added (factor
incomes plus indirect taxes). This concept is converted from
an indusiry lo a commodity basis, on post-multiplication by
C—1, before being multiplied into the commodity output
vector, q, where trade and transport is one of the commodities.

4.110. In a similar way, by combining (4.12) and (421},
we can express the identity in terms of basic values. Thus

b'e = (w 4 ¢y C—t g {4.23)

The left-hand side represents total final expenditure valped at
true basic values and the term in parenthesis contains the
componenls of value added relevant to this valuation.

4.111. Finally, by combining (4.11) and {(421), we can

express the identity in terms of factor costs Thus

f'e == wC~t g {4.24)

The left-hand side represents total final expenditure valued at

true factor costs and, in this case, the concept of value added
contains only a single component, factor cosis.

INDEX NUMBERS IN MATRIX FORM

4112, The index numbers used in this report are either
bage-weighted apgregatives (Laspeyres’ form} or current-
weighted agmregatives {Paasche's form). Fisher's ideal index
number can always be formed by laking their geometric medn
Laspeyres” and Paasche's index numbers are simply the ratios
of inner products of vectors of prices and quantities and so
can be written by attaching suffixés to the vectors to indicate
the period to which they relate. This statement is not effectively
changed by the fact that prices are not homogereous but vary
from buyer to buyer. In practice this fact presents no difficully
but ifs introduction into the equations which follow would
needlessly complicate the notation and so it is ignored: the
equations are written on thé assumption that each commedity
has a single price. As is usuoai, the suffix 0 will be used to
denote the base period and the suffix 1 will be used to denote
the current period.

4113 The final expenditure index numbers can easily be
written down. Let us depole the two price index numbers by
A and w (for Laspeyres and Paasche) and let us denote the
corresponding quantity index numbers by A* and »* Then,
at market prices

A = py' ey/py 8, (425)
w == Py e/py e (4.26)
A¥ = pye/p) ey, (427
oz opy e /p ey (428)
and, as is well known,
Aw® = wA* = p,e,/p, €, (4.29)

4114, The corresponding value added index numbers can
be written down by substituting {/ — A)q for e from (4.21)
This derivation shows that the two sels of index numbers are
identical. It is, however, morc convenient to transpose the
terms in the muliplications because in this way the vectors of
index numbers of value added in different branches of com-
modity production can immediately be writien down. Since,
in the present application, the results of all matrix multi-
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plications are single numbers, their value is unaﬁecteqf
transposition. THus

A =gy — A py/ay U —
7= a, U~ Ay p/al —
A% = q (0 — A py/gy U —
w* g e A') py/ay T —

4.115. In these equations, the coefficient t
If it is assumed to have the same value in period 1 as it hy
in period 0 then, to take an example,

g, — Ayl py
ap’{l — A4} by

By transposing the numerator and denominator of {(434) it
easy to see that this expression corresponds o the singl
deflation method, that is to say the method which consists
applying value-added weights to single indicators of the dif
ferent outputs. In general the assumption of a constant

unwarranted, and so it is necessary to distinguish between the
base-period value, A, and the current-period value, A4,. In
this case

A¥

o= 90— ARy
QQ'U - Aﬂ,) Py
- WU AN Eldy — A;") By (4.35)
‘I{}'(’ —_ A(;') Py %v(; - Au’) Py

This cxpression corresponds lo the double—deﬂatlon.mcthod,
that is to say the method which consists of subtracung’from
pross outputs at constant prices measures of the relevant inputs
at constant prices. The second term in the §econd row of -
{435) measures the error in the single-deflation methad. If ©
A, = A, this error is, of course, zero; but even if A, # ;'40 :
the error may not be large because positive and negative
components may 1o some extent offset one another.

4116 Corresponding to (4.35), Paasche’s quantity index
number, «*, takes the form

L

ay {4y — Ay By
ql'(l — Ag') p; ql’(l h A|') p1

4117 The price index numbers are not affected by

changing cosficients since, as can be seen from (4.30) and

{4.31), only a single value of 4 enters into the numeralors
and denominators of these expressions

- flﬂ'(l - A;') Py

(4.36)

4.118. In (430) through (4.36) the value—addesi mdex_
numbers of prices and guantities have been express.ed in terms
of commodily cutpuls. In order to express them in terms of
industry outputs, it is only pecessary to remember thatq = C &
and make the appropriate substitutions Thus, for example,
(4.30) becomes

A gy CU — A) py/gy €T — A By

4119 1t will be noticed that (425), (430) and (4.37)
all give the same result; they are simply alternative ways of
expressing a Laspeyres' price index number for the economy
as a whole Their differences become plain, however, when
they are disaggregated The elements of (423) are product
prices, or groups of product prices, weighted by final pur-
chases; the elements of (430) and (437) arc value-added
prices for commodities and industries respectively

(437

GROUP INDEX NUMBERS

4120 In order to obtain index numbers for the economy
as a whole, all components must be weighted and added as




was done in the preceding section. It is a simple matter, how-
ever, to replace the single numbers in (4.30) through (4.37)
by vectors whose clements are the weighted component series.
These series can then be grouped in any way 50 as to provide,
let ws say, a price index for food or a quantity index for
value added in manufacturing

4121, 1f we denote vectors of index numbers by placing
a tilde over the index number symbol, we can express & vector
of proup index numbers as follows.

A= (G P& G)-1 (G D ) (4.38)
In (4.38) & denotes a grouping maltrix and, as usual, a cir-
cumfiex over the symbol for a vector indicates that the vector
is spread out to form a diagonal matrix. The expression
represents a vector of group index numbers for final product
prices. The grouping matrix G has as many rows as there are
groups and as many columns as there are items to be prouped.
Each row of G relates to a single group and contains a 1 at
its irndersection with the columns relating to items to be in-
cluded in the group Its remaining clements are zero

VALUE ADDED AND PRIMARY INPUTS: THE NET SYSTEM
OF PRODUCTIVITY MEASUREMENT

4,122 The index numbers described in this report arce built
up from the prices and quantities of commodities. The value
added index numbers depend on subtracting comimodity inputs
from commedity outputs and so, in a sense, are the outcome
of a residual method of calculation.

4.123. The outcome of the methaod described is a measure
of value added Although little experience is available, it
wouid be interesting to compare measures of value added at
constant prices with measures of primary input at constant
prices

4.124 The assoctation of price and quantily measures with
primary inputs is a subject on which more work is needed
The choice of a suitable quantity unit for labour has been
widely discussed and agreement on this subject could probably
be reached The choice of a suitable quantity wnit for capital
is more difficult; but to the extent that capital embodied in
tangible assets wete acceptable as a first approximation, the
concept of the pgross stock of tangible assets at constant
replacement costs might prove an acceptable point of de-
parture. The comparison of an index number of value added
with an index number of primary inputs would give rise to
measures of productivity which could be carried out as follows.

4.125. Let F denote a coefficient matrix the elements of
which measure the quantity of one of the primary. inputs re-
quired per unit of output of one of the commodities. This
matrix relates primary inputs {0 commodity outputs in just the
same way that the matrix A relates intermediate (commodity)
inputs to commodity outputs. Further, let r denote a vector of
the return per unit for the use of each primary input Then
we can write the basic factor cost equation in the form

f= 4f 4 F7r
= (! - A}t FT (4.39)

4.126. Consider now a system of Laspeyres’ index numbers
based on factor costs. In this case, Laspeyres’ index of value
added, A*, takes the form

qi.“ - A:') fu
qy (I — Ay) I

= gl — 400 — A0 1F T,
9y Fary

A =

(4.40)

on substitution for f, from (4 39)}. Similarly, Laspeyres’ index

of primary inputs, A** say, takes the torm
AtE — 9, Fy'ry
Uy Fy'ry

and so Laspeyres’ index of productivity, A®** say, takes the
form

(4.41)

g — ANV — A1 F 1y

AIH!* — A*/J\*'t' — - -
a, Fy'ry

(4 42)

From (4.42) we can seec how changes in inlermediate tech-
nology, the elements of A4, and changes in primary technology,
the elements of F, enter into a measure of praductivity. We
can also see that if there is no chanpe in lechnology, that is
if A, = A, and F, == F,, there can be no change in produc-
tivity as measured by (442}

4.127. The index of productivity given by (4.42) can be
expressed as the product of two partial measures. Thus, if
A, = A, we can define a partial measure, A®**(4 = Ak
say, given by

P E o
a;’ Fy' 1y

A¥Fr A o 4 = 1 (443)
( 1 (i} qir Fl.l ry
Similarly, f F, = F,, we can define a partial measure,
AT*XS(F, = Fg) say, given by
A***(F! = F{}) - qu(I — All} (I — At,')—l F'um!:i} (444}

r +
a4 Fy' vy

4.128 From (4.42), (443) and (444) we can derive an
important proposition, namely that

A¥*S oo pRmR4 = 40) X AMEM(F = Fy) (445)

Equation {4.45) shows that the total change in productivity is
equal to the partial change associated with the change in
intermediate technology multiplied by the partial change asso-
tiated with the change in primary technology

4129, A similar set of equations can be derived for a
systeth of Paasche's index numbers. Equations (4 46) through
(451) correspond to (4.40) through (4.45).

T qI'“A'_ ANt
q,/{/ — Ag) 1,
q, F;'ry

= (4.46)
4l — Ay — AN-TF'ry
e = WD (4.47)
a4y Fy'ry
P Y a, Fy'ry
e = wt/n Ay — Ag) U — A7)y~ 1F 1y
(4.48)
q rF Ir
' (A, = Ay = Jule D1 (4.49)
" ( 1 0) qﬂl F}prl
- qy Fy'rg .
aEk — (F o= F ) = —
i (Fy ) Gy (I — Ay) (U — 4 V-TFr,
{4.50)

and so
o L ,,AH*(A] — "40) % ,,o-axv(pl — Fu) (4.51)
GROSS OUTPUT AND ALL INPUTS: THE GROSS SYSTEM OF
PRODUCTIVITY MEASUREMENT

4.130. In the preceding section alttention was concentrated
on the relationship between value added and primary inputs,



the usual measure of productivilty Some inlerest attaches,
however, to the relationship between gross output and aill
inpats. This comparison, though it seems straightforward
enough for a single productive unit. is less appropriate for a
productive system because it involves some duplication. In
fact it will be shown that a gross measure of productivity is
always less in absolute value than a nel measure. However,
by introducing the concept of pross output, it is possible to
reinterpret the components of a measure of net productivity.
For these reasons the eguations of the gross system cotre-
sponding to (4.40) through (4.44) wili now be given. A bar
over an index number in the net systemn, for example A*, will
denote the corresponding index number in the pross system.

4.131. Corresponding to {4.40), we have

A¥ 4~ AY)THE T,

= L r Ty (4.52)
g (I — AS)=1Fyry,

since in the gross system (f - A) g is replaced by g. the
vector of gross ocutputs Similarly,

AR G A — Ay -V Ey 4 Fr Ty

(453)
Qy'td ~— AYI-VFYry,
so that
ArkE o 9 — Au‘)ml Fo'ry
QA — AY)-VFS S Pl
= GLFY A AU — A -VES vy (4.54)

@' iFy + AT — A0V,
Thus if A, = A, and F, = F_ then A*%* = A%*¥ = |
But if only one of these conditions is met, we have
4, — ASy=1F/'r,
q 't A — AV F 4 B Ty

AR A, = A4) =

EJ’IFI}‘ + 4,0 — A1 Fy oy
a|Fy o+ Ay — A0 Folbory,
(455)

and
g U — Ayy-1Fr,

AFE(E e F) =
ok ! a [l + A — AN FS

QIFy + AU — A" Eyr,
gy Fy 4+ AU — AV E]] 1y
(4 .56)

A comparison of (4 54). (4.55) and (4.356) shows that the
simple multiplicative relationship which held in the net system
does not hold in this case

4132 Let us now turn 1o the relalionship belween A*%*
and A*** 1f we put

Wl — A=V F Ty = a (457)
g, A — Ay, =8 (4 58)
and
a' Fry = v (4.59)
we can see that
ARRE (_“ — B {8+ ) Hown
oy

/

- [a pPla—PF—m 7)] Rtes (4.60)
ay

4133 From (460) it follows that A®** Zz A¥** ac-
cording as « Z(8 - v) that is to say according as A®* ¥z |
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In other words 1*** always understates the loss or gain in
productivity compared with A%**

4.134. For a particular branch. ; say., but net for the
economy as a whole. the two partinl measures of productivity

can be expressed as foliows

ARI(AL = A0} = RA/A) (461)

and

AUFH(F = Fy) == A%/X% (462)
In other words, for branch ;. the partial measure of productivity
gain when 4; = A, is equal to the ratio of the index rumber
of gross output to the index number of primary inputs; and
the corresponding measure when F, == F,, is equal to the ratio
of the index number of value added to the index number of
gross output. These relationships do not hold for the produc-
tive system as a whole.

PROD'L]CTIVITY IN TERMS OF PRICE RATIOS

4 135 1t might be conjectured that everything that has been
said about productivity in terms of the ratio of guantity index
numbers could equally well be expressed in terms of the ratio
of price index numbers This is indeed the case

4136 Consider a set of Paasche price index numbers. Let
= denote an index number of value added output prices,
#°® an index number of primary input prices and «°°° their
ratio w°/m°° Then, just as

AY o OEE e ke (4 63)
50

n® = 7% ¢ xen (4 64)
and

V o= x° vk = g°° \*¥ (4.65)

where V' denotes an index numbes of the vajue of value added
Since

woEe A FER e ] {4.66)
it follows that
n®T o= Wt A AR
 m® ARAF (467}
and that
A*E = mo e
= Ot AN {4 68)

4137 The expressions for the price index numbers and
their ratios are

qa F'ry

r° = 469
(I;'U sl Az’) {0 oo An'}WI Fy'ry ( )
o= WA (4.70)
a4, Fy'r,
000 q,' Fy'ry .
AR : _ 471)
GU — AU — A4))7VFSrg (
Troua(A; —_ "1{)) —_ qE:Fl: l““ (472)
4, Fy'ry
and
#DnD(Fl — F”} - ’qi Fﬂ ry
a9, 't — A7) U — Adf)y—t Fyry
(473)

4.138. Thus the information that can bg derived from a
systern of gquantily index numbers can equaly well be derived
from a set of price index numbers
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Chapter V

THE TRANSACTORS OF THE SYSTEM

51. This is the first of three chapters on the
concepts, definitions and classifications of the system
It is concerned with transactors, that is te say with
the resident economic agents of the system; and with
the statistical units, that is to say the units of observa-
tion and classification, used for each category of
transactor. After we have dealt with transactors we
shall turn in the next two chapters to the various
forms of transaction into which they enter and to the
way in which these are represented in the system

5.2. This chapter starts with a discussion of the
differing but related classes of transactors used in the
production, consumption expenditure and capital
formation accounts, on the one hand, and the income
and outlay and capital finance accounts, on the other.
The following two sections of the chapter are devoted
to defining the categories of each class of transactors,
and the associated statistical units. Dealt with next are
the schemes of classifying the kind of economic activity
of producers and the purposes of government and
private non-profit bodies serving houscholds The last
section of this chapter concerns the definition of the
resident economic agents.

The two main classes of transaclors

5.3. In any national accounting system transactors
are necessarily grouped; it would be impossible and
also useless to treat every individual transactor separ-
ately. But they need not be grouped in the same way
in all parts of the system and, indeed, it is not desira-
ble that they should be. In the present system two
main classes are used: one in connexion with the flow
of goods and services and relevant in the production,
consumption expenditure and capital formation ac-
counts; and the other in connexion with flows of
finance and relevant in the income and outlay and
capital finance accounts. The first class deals first and
foremost with producing units, that is to say units in
which production decisions are mainly taken, and also
with an intermediate kind of unit which can be
considered as a type of tramsactor. The second class
deals with financing units, that is to say units in
which financing decisions are taken, whether these
decisions relate to the financing of current or capital
outlays.

5.4. The reason for this distinction is not very
difficult to see. In the analysis of production we are
mainly concerned with the workplaces, or establish-
ments, in which most operating decisions are taken.
In the analysis of finance, on the other hand, we are
mainly concerned with the frequently much larger units
in which most financial decisions are taken For
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example, a business corporation may control a number
of establishments producing similar or very different
commodities and so assignable to the same or different
industrial categories. And the corporation may itself
be only one of a number, all of which are controlled
by a giant business enterprise. A similar situation exists
in government. For example, there may be a number of
local education authorities and a still larger number
of schools, colleges and unmiversities which contribute
to producing the government service of public educa-
tion. If we consider the units which contribute to the
government purpose of public education, we need to
add the central ministry of education to these services,
These units may all have some measure of financial
autonomy, if only in the sense that certain operating
standards arc recognized and finance will be found
for them; but, in general, they all have to com-
pete for finance with the many other uses which are
the concern of government. As a conseguence it is
necessary to set up the accounting system so that
government can be seen not only as the producer
and final consumer of a variety of services, each with
its own cost structure, but also as the institution con-
cerned with allocating finance to these and many other
objects.

5.5. Even in the case of households the same
dichotomy can be said to exist though it may not be
as clear as in the examples just given. The reason is
that, following the usual practice, the production
boundary of the system is drawn so as to exclude the
further processing in houscholds of the goods and
services bought with consumption expenditure. This
means that such houschold activities as cooking meals,
scrubbing floors or minding children do not form part
of productive activity; only the goods and services
bought for these purposes, including the services of
domestic servants, form part of production. As a
consequence there are no production acecounts for
households as such. However, not all productive activity
is organized in corporations There are also unincor-
porated enterprises, own-account workers, peasant
farmers and so on; and in some countries the greater
part of production is in such hands. The production
accounts of these unincorporated producers are merged
with the production accounts of corporate establish-
ments engaged in the same kind of production. But the
operating surplus from these activities is, in each
case, simply a part of the income of the proprietor’s
household and is merged with other forms of in-
come, such as income from the employment of family
members, from investment or from pensions, to pro-
vide a basis for household decisions on spending and
saving.



Transactors of the production, consumption ex-
penditure and capital formation accounts

5.6. The categories of transactors used in the
production, consumption expenditure and capital
formation accounts are designed to classify transactors
according to the fashion in which they participate in
the production and use of goods and services. These
categories are industries, producers of government
services, producers of private non-profit services to
households, the domestic services rendered by house-
holds, one to the other, and households as consumers. !
As has been said above, for purposes of distinguishing
industries from the other types of producers and
separating the activities of households as producers
from their aclivities as consumers, institutions must be
divided into narrower, more homogeneous establish-
ment-type units. The establishment-type units are also
required in order to array the producers according to
the major kind of goods and services they supply and
in order to classify the purposes for which the govern-
ment and private non-profit services carry on produc-
tion.

INDUSTRIES
General definition

3.7. The core of industries is made up of establish-
ments the activities of which are financed by producing
goods and services for sale in the market at a price
that is normally designed to cover the costs of produc-
tion. In other words they produce commodities. The
establishments may be part of an incorporated or unin-
corporated business; and may be owned or controlled
by private individuals, private non-profit institutions
or organs of government. They differ fundamentally
from the other producers in the cost-structure; general
character and disposition of their output.

5.8. It is necessary to extend the scope of industries
beyond the business establishments described above
in order fo encompass units which produce similar
goods and services and utilize similar inputs and
production processes, though they may not be run to
make a profit and may not dispose of their output in
the market. In other words, in order to define the scope
of industrids, the primary consideration of the way in
which the output of goods and services is disposed of
and financed needs to be supplemented by the criterion
of the kind of poods and services produced.

5.9. While financial intermediaries, that is, units
mainly engaged in incurring liabilities and acquiring
financial assets in the market, often do not sell a service
as such, they should be included among industries.
Government-owned units may produce goods and
services for the market, or for the government, which
are characteristically the output of business establish-
ments, utilizing similar inputs and technologies, though
they do not dispose of these goods and services at a
price intended to approximate the costs of production.
In a number of countries, households will produce
goods for their own consumption, which are usually

1The producers of governmenl services and the producers
of private non-profit services {o houscholds are also called the
services of government and the services of private non-profit
bodies serving households in this report

sold in the market Because households as such are
not treated as producers, the extent to which industries
are delineated in respect of the own-account activities
of households sets bounds to the concept of production
that is used in the system

Industries of government

5.10. Industries should encompass government
departments, establishments and similar units mainly
engaged in selling the kinds of goods and services
which are often produced by business establishments,
though as a matter of policy, the prices (charges)
set for these goods and services may not approximate
the full costs of production. So as to qualify as sales in
this context, the charges should be proportional to the
amount (ie, quantity and quality) of the goods and
services furnished; and the decision to acquire (ie,
purchase) the goods and services should be voluntary.
Governmental policies may also bring about sales at
prices which are set below full costs of production in
the case of privately owned establishments. Examples
of the public enterprises under discussion are the
operation of farms, nationalized mining and manufac-
turing units, electricity production and distribution,
water supply services, railways, port facilities, toll
roads, postal services, banks and other fAnancial
intermediaries, letting dwellings and non-residential
buildings, and the buying and selling commodities on
the market.

5.11. Governmental departments engaged in the
usual social or community activities of government, for
example, national parks, health, educational, cultural
and sanitary services, and sciemtific or techaical
research and assistance, should not be considered public
industries unless the fees set for these services are
clearly designed to approximate the full costs of
production. Where commodities are sold incidental to
providing such services, for example, timber in the case
of forest preserves, products made at vocational
schools, seeds from experimental farms, postcards and
art reproductions by museums, it is generally undesira-
ble and inpracticable to isolate these activities as public
industries. Governmental upits engaged in providing
services of a regufatory character, for example, issuing
passports or licences, administering driving tests or
courts, are not to be considered industries though the
payments for these services may cover the full current
costs of operating the agencies. These payments, which
are compulsory and unavoidable in the only circum-
stances in which they are useful, are not considered to
be purchases of services

512, Public enterprises should also encompass
government departments, establishments and similar
units which furnish goods and services to the govern-
ment itself of a kind which are often provided by busi-
ness establishments. Examples are munition factories,
repair shops, navy dockyards, printing and publishing
services, building and construction activities. In order
to include these ancillary government activities among
public industries, it is essential to isolate the production
and capital expenditure involved. This is most practical
where the activities are the functions of a government
department or other unit established independently of
the departments served . Under these circumstances, not




infrequently; the costs of production of the ancillary
department is financed by charges made to other
government departments for the goods and services
provided. Where the ancillary activities are under-
taken within the government department served, it
becomes difficult to isolate the related expenditures; and
efforts should be made to encompass the activities in
an industry only if these activities do not form a minor
part of the government department.

Own-account activities of households
and private non-profit bodies

5.13. As in the case of governments, certain own-
account activities of households and private non-profit
institutions should be treated as industries These
activities are enumerated below.

(a) All the dwellings which households or private
non-profit institutions own and use on their own-
account Private non-profit bodies may, for example,
furnish dwellings which they own to their stafi as part
of wages and salaries in kind. Family dwellings which
a government owns and furnishes to her employees in
the same fashion are also to be classed as industries.
However, in the case of the government or private non-
profit bodies, it may be disadvantageous to class the
dwellings in question as industries when the housing
services are furnished on a small scale and considerable
difficulty would be encountered in delineating a
separate establishment in respect of the services;

(b) The own-accoumt construction of dwellings,
non-residential buildings and other projects by house-
holds and private non-profit bodies, as well as by
government organs. These construction activities will
make substantial contributions to the supply of dwell-
ings, public buildings, roads, wells and other com-
munity facilities in the case of a number of countries.
In some instances, households may combine, for
example, in community development projects, to engage
in such works, These modes of carrying on construction
may also generate considerable demand for construc-
tion materials; and may be important sources of incomé
for the population during certain periods;

(c) The own-account production by hounseholds of
primary commodities, that is the characteristic producits
of agriculture, forestry, fishing, hunting and mining
and quarrying, where the producer activities of the
households had not already been set off as industries
by virtue of sale of the products on the market. House-
hold production entirely on own account is a major
source of the supply of the primary commodities for
portions of the population in the case of a number of
countries. As economic development proceeds, the
importance of the subsistence production declines. For
purposes of adequate and comparable measures of
output, income and consumption, if is therefore
essential to set off these houscholds activities into
industries. However, in the case of other countries, the
subsistence production may not make a significant
contribution 10 the well-being of any of the population;
and may present marked difficulties of measurement.
In these instances it may not be worthwhile to raise
industries in respect of household production of

primary goods on own account. (Also see paragraphs
6.19-6.20.)
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Private non-profit institutions primarily serving business

5.14. Though receipts from the sale of services and
goods will not finance the costs of production of private
non-profit institutions which mainly serve business
establishments, it is best to include these bodies among
industries as long as they are not wholly or mainly
financed and controlled by organs of government.
Examples of the private non-profit units under discus-
sion are technological, design or testing institutes, bodies
engaged in economic or management studies, trade
associations and chambers of commerce. These institu-
tions provide services designed to increase the efficiency
or earning capacity of business units which, in many
instances,- are similar in character to the activities the
business units might otherwise carry on themselves,
They are often founded by particular industries and
are wholly, or primarily, financed and controlled by
these business units. Financing may take the form of
membership dues paid by business units, which are
not necessarily proportional to the services rendered,
grants and endowments by business units, income from
property, and charges for services which may not
approximate the current costs of operation Business
units usually exercise control over the non-profit bodies
in question, that is, effectively determine policies,
programmes and activities, by choosing the majority
of the managers and executives and/or the board of
directors of the organizations. The private non-profit
institutions are generally incorporated. The business
units may in some instances furnish the staff of the
non-profit bodies

The establishment

5.15. As is indicated in paragraph 5.6, the unit of
observation and classification used in the case of
industries — the establishment — should be designed
to serve two important purposes. It should segregate
the activities of government bodies, of private non-
profit institutions serving households and of households
which are to be classed as industries, from their other
economic activities, and it should yield transactor units
which are relatively homogeneous in respect of the
character, cost-structure and technology of production.
If data are to be classified according to region, the
establishment should in addition draw distinctions in
respect of the location of the activities. The extent of
the area which might be considered to make up a single
location will depend on the detail in which data are to
be classified according to geographic area

516, In order to delineate establishments, it will
be necessary to divide up incorporated enterprises, as
well as government bodies, private non-profit institu-
tions and households Incorporated enterprises may
engage in various kinds of activity at diverse locations.
This will also be the case for the unincorporated
commercial activities of government, households and
perhaps non-profit bodies, which are to be set off as
industries.

5.17. 'The degree of homogeneity that can usually be
attained in respect of activities and the location of

*For a more detailed discussion of the concept and defini-
tion of the establishment see [nrernational Standard Industrial
Classification of All Economic Activities, Statistical Papers
Series 17, No. 4, Rev 2, United Nations, New York, 1968



establishments will depend on the manner in which the
industries of single proprietorships are organized,
managed and accounted for. In most instances much
of the gross output of the establishments should consist
of commodities which are usually sold in the market
Otherwise, numerous artificial commodities would be
created; and serious problems would be encountered
in valuing the gross output. Further, it must be feasible
to compile data on all of the gross output, employment,
intermediate and direct inputs into the production, and
capital formation of each establishment. The inputs
should of course include the overhead costs incurred
in carrying out activities which are ancillary to the
production of each establishment, such as supervision
and control, repair and maintenance, electricity, fuel
and water supply, warehousing, record keeping, adver-
tising and other office work, buying and selling. And the
capital formation attributed to the kind of activity in
which each establishment primarily engages should, in
general, include the acquisition of fixed assets for
nurposes of the activities which are ancillary to its
production. This should also be the case in respect of
the employment of each establishment.

5.18. Where a single proprictorship carries on
diverse types of production, or operates in a number
of locations, the feasibility of raising separate estab-
lishments in respect of the differing kinds of activity,
or in respect of the various locations, depends to a
significant extent on the severity of the difficulties which
will be encountered in allocating the cost-structure of,
and the employment and capital formation in, over-
head services among these establishments.

5.19. The problems of dealing with outlays on over-
head services are probably most manageable when the
differing kinds of activity of a single ownership are
situated in different locations. 1n these cases an estab-
lishment should be delineated in respect of each kind
of activity. Much of the activily ancillary to the produc-
tion of a given establishment is likely to be located
there and to be managed and recorded as an aspect of
the establishment, There may however be central
administrative offices, purchasing or sales offices, or
warchouses which serve all, or a number of, the estab-
lishments of the single proprietorship. These central
units are not 1o be treated as individual establishments
Instead the outlays on the central ancillary activities
should be distributed among the commodity producing
establishments which the ancillary activities serve,
Where these ancillary activities are not clearly linked
with the specific activities of certain establishments the
outlays might be allocated among the establishments
which are served in proportion to the excess of the
value of the gross cutput by each of the establishments
over ifs direct outlays on intermediate consumption
Or, the owning enterprises, which should be able to
make more specific and reliable allocations, might be
requested to furnish the required data.

520. The problems of dealing with outlays on
overhead services vary with the kind of activity when
business units engape m the same kind of major activity
in differing locations. The difficultics of apportioning
these outlays among the locations are frequently too
great to make it practicable to raise an establishment
in respect of each location in the case of industries such
as construction and transport, and probably communi-
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cations and electricity and gas. Enterprises, or divisions
of enterprises, primarily engaged in such activities
operate over wide areas; and centralize all their over-
head activities. Further, adequate data are often
unavailable concerning the inputs into production made
directly at the various locations. lf data classified
according to geographic area are urgently required, the
most that might be practicable in the case of these
kinds of activity is to create individual statistical units
in respect of wide geographic areas Otherwise, the
entire business unit which primarily engages in a kind
of activity under discussion, should be used as the
establishment-type unit.

521. The problems of delineating establishments
are similar in character, but not nearly as formidable, in
the case of proprietorships mainly engaged in the dis-
tributive or related service trades or in banking and
other financial activities

522. The difficulties of allocating outlays on over-
head activities are far less serious in the case of busi-
nesses, or divisions of enterprises, primarily engaged
in the same kind of mining and manufacturing at a
number of sites. The problems are of the same order
of magnitude as those encountered in the case of
enterprises which carry on differing kinds of activity
at different sites. The difficulties may however be some-
what greater because businesses engaged in the same
kind of activity at differing locations may centralize
a larger portion of their ancillary activities to produc-
tion. If data classified according to geographic area are
not required, it is advantageous to treat the enterprises,
or divisions of them, which engage in onc kind of
major activity at a number of locations, as the estab-
lishment-type units.

523 Considerable difficulty is likely to be en-
countered in delineating an establishment in respect
of each kind of activity when a single proprietorship
produces differing classes of commodities at the same
jocation. In these circumstances, much of the over-
head activity and capital formation in respect of each
kind of production is likely to be pooled. In general,
eflorts should be exerted to separate the differing kinds
of production into establishments under circumstances
such as the following: each kind of activity is usually
carried on by differing proprictorships or at differing
locations (in other words, the differing kind of produc-
tion may, in most instances, be segregated into estab-
lishments without undue difficulty); and the order of
magnitude of the various kinds of production is sub-
stantial. It will usually be more desirable and practicable
to raise separate establishments in respect of each kind
of production in the case of horizontal integration than
in the case of vertical inlegration

PRODUCERS OF GOVERNMENT SERVICES
General definition

5.24  The producers of government services furnish,
but normally do not sell, to the communily those
common services which cannot otherwise be conve-
niently and economically provided, and administer the
State and the economic and social policy of the commu-
nity Their activities therefore differ substantially in
character, cost-structure and source of finance from
the activities of industries The activities of the govern-




ment services are largely financed by the government
itself, and they are consequently considered to be the
final consumers of most of the services and goods
which they produce. Their cost-structure does not con-
tain an element of operating surplus; and is made up,
to a substantial extent, of compensation of employees.
A very minor portion of the gross output of the produ-
cers of government services may be disposed of in the
market on the terms which will result in classification
as a commodity

5.25. The producers of government service should
inchude all bodies, departments and establishinents of
government — central, state or provincial, district or
county, municipal, town or village — which engage in
a wide range of activities, for example, administration,
defence and regulation of the public order; health,
educational, cultural, recreational and other social
services; and promotion of economic growth and
welfare and technological development. The legistature,
executive, departments, establishments and other bodies
of government should be included, irrespective of their
treatment in the actual government accounts. It is
immaterial whether they are accounted for in ordinary
or extraordinary budgets, or in extra-budgetary funds.

5.26. In addition to the government units in the
narrower sense, the producers of government services
should include social security arrangements and certain
other non-profit bodies even though they are not
formally part of government. These are social security
schemes and non-profit bodies which, by virtue of the
relations with a government, are clearly instruments
of the social or economic policies of the povernment.
In some countrics, these schemes and organizations are
formally government bodies, while in other countries,
this is not the case.

Social security arrangements

5.27. The social security arrangements to be includ-
ed are those which are imposed, controlled or financed
by the government. Schemes imposed by the govern-
ment will involve compulsory contributions by
employees and/or employers and cover the whole
community or particular sections of the community.
These arrangements may, in addition, allow certain
sections of the community to join the scheme voluntari-
ly. Schemes formulated by the government solely in its
role as an employer of personpel, for example schemes
which differ significantly from social security arrange-
ments for the community or which are the subject of
negotiation with government employees, are not to be
included here. Such schemes are considered to be
pension arrangements. Fven if a scheme does not
involve compulsory contributions imposed by the
government, it should nevertheless be included as a
part of general government services if, by way of
public regulation and supervision, or by virtue of the
existence of a system of government grants, the scheme
clearly forms part of the social policy of the govern-
ment in respect of the community as a whole

Other non-profit bodies

528. The non-profit bodies to be included are
organizations which primarily serve households or
business units and are wholly, or mainly, financed and
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controlled by the public authorities, and organizations
which primarily serve povernment units themselves.
Not infrequently, the public authorities will have
participated in founding and organizing the non-profit
bodies in question.

5.29. The financing may take the form of grants,
membership fees and payments for services and pub-
lications which do not fully cover current operating
costs. Control wili consist of effectively determining the
policies, programmes and activities, and the detailed
standards of operation, of the bodies. Such control
may be exercised through detailed specification of the
aforementioned aspects of the organization and man-
agement of the non-profit bodies as conditions for the
receipt of grants and fees from government, choice of
the board of directors or executive staff of the institu-
tions, or similar means. The participation of the public
authorities in the finance and control of the bodies
should be so intensive that it is clear that these organi-
zations are instruments of the government. Govern-
ment specification of the types of services to be offered,
the charges t& be made, or other aspects of the opera-
tions of social and community organizations, which are
often the subject of general regulation of such bodies
by a government, will not constitute control.

5.30. Non-profit organizations which primarily
serve government are bodies which are not established
with the aim of carning a profit and which are mainly
engaged in research and similar activities with regard
to public administration.

The statistical units

5.31. Data in respect of the producers of govern-
ment services are to be classified according to the Kind
of economic activity in which they engage, and the
purpose for which they carry on these activities So as
to be able to make these classifications, the statistical
unit used in the case of the producers of government
services should be establishment-type units which are
as homogeneous as is feasible in respect of both the
kind of services they perform and the purpose they are
designed to serve. If, in addition, data are required
classified according to geographic area, it may be
necessary to define these statistical units so that they
draw distinctions according to the location of the
producers of government services. In any case the
establishment-type units should be delineated so that
it is practicable to gather and compile data on their
production, consumption expenditure, capital formation
and employment. The use of the same statistical unit
for all these purposes furnishes the basis for correlating
these series, one with the other, and transferring data
classified according to kind of economic activity of
the producers into data classified according to the
purpose they serve.

5.32. In general, it will be necessary to select certain
types of governmental administrative units as the estab-
lishment-type units for the producers of government
services The character and breadth of the administra-
tive unit that is appropriate will depend on the struc-
ture, organization and record keeping practices of the
government in question, and the extent to which the
purpose served and kind of activity carried on coincide
at given levels of administration.



5.33. Some departments of a government may
render a single major kind of service the aim of which
ig identical; and will be suitable statistical units. For
example, the major purpose of a department engaged
in operating schools or public health services, or fur-
nishing public assistance or sanitary services, is just
that. Other departments of a government may carry
on more than one major kind of activity in order to
serve a single major purpose. For example, a depart-
ment of education or health may in addition to
operating the schools or public health services, respect-
ively, engage in general policy making, regulation and
research. Or, a department of the army may operate
schools, hospitals, and other social and cultural services
for the dependants of soldiers, as well as the soldiers
themselves, in addition to administering the army. In
these instances it will be necessary to use sub-divisions
of departments, perhaps bureaux or sections of bu-
reaux, as statistical units in order to reach a sufficient
degree of homogeneity in respect of the kind of activity
conducted and the purpose served. The suitable
administrative unit is likely to be at a lower level in the
hierarchy in the case of a central government than in
the case of a local government.

5.34. The possibilities of gathering and compiling
data on the costs of production, sales, capital formation
and employment of producers of government services,
will set limits to how far down in the administrative
hierarchy practicable establishment-type units might
be delincated. And the lower the position on the
administrative ladder of the statistical units used, the
more homogeneous are they likely to be in respect of
kind of activity carried on and the purpose served. The
main obstacles to using detailed administrative units
will probably be inadequate data, if any, on the
employment, capital formation and other outlays in
respect of overhead activities which should be allocated
to these units, and on their use of supplies. The lack
of detailed data will probably lead to the use of depart-
ments or bureaux, or at best, large sections of bureaux,
as statistical units, Because of the breadth of the admint-
strative units which it will be necessary to use as
establishments in the case of producers of government
services, detailed distinctions are not made in the rele-
van! categories of the industrial classification or in the
corresponding categories of the purpose classification.
However, if project and performance budgeting, or a
similar technique, is used, the data required in order to
employ detailed administrative units as establishments
are likely to be available. In these circumstances, it
may even be possible to compile figures of the cost-
structure of production, of employment and perhaps of
capital formation in respect of the various functions of
government departments or bureaux. In any case,
government accounting records should allow detailed
classification of grants, subsidies, other current trans-
fers, loans and similar outlays according to the purpose
served.

PRODUCERS OF PRIVATE NON-PROFIT SERVICES
10 HOUSEHOLDS

General definition

5.35. The role in an economy of the producers of
private non-profit services to households is in certain
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respects similar to that of some of the producers of
government services. They furnish social and communi-
ty services to households on convendent terms which
would not otherwise be available. Like.the producers
of government services, the bodies under discussion
provide the services to households on a non-profit
basis. However, other facets of the arrangements under
which the private non-profit producers operate are
different. They consist of voluntary associations of
individuals who have banded together in order to carry
on specific activities. Some of these associations of
individuals are designed to perform functions which
the public authorities would not ordinarily undertake
Examples of such associations are trade unions,
professional associations, political parties, religious
groups, fraternal societies and social clubs.

5.36. The transactors included in this category of
producers primarily furnish services fo households such
as education, medical and dental care, welfare assist-
ance, religion, and cultural, recreational and social facili-
ties. The producers of private non-profit services to
households differ from the industries and producers of
government services engaped in the same kind of
economic aclivity, in respect of their sources of finance
and control.

5.37. Though the private non-profit producers may
sell some of their services to households, the receipts
from these sales will not fully cover the costs of
producing zll of the services and goods they furnish.
Their full cost of production, reduced by the receipts
from sales, is considered to be their final consumption
expenditure. The bulk of the services and goods they
produce will not be classed as commodities. However,
when the receipts from the sales of given services and
goods cover the full costs of producing the items in
question, these services and goods are classified as
commodities.

5.38. Much of the activities of producers of private
nos-profit services to houscholds is wsually financed
through the dues of members, contributions, grants
and endowments from individuals, business units and
government, and income from property. The bodies
may be societies, trade unions, churches, schools,
hospitals, foundations, fraternal organizations, clubs
etc., which have been founded by associations of
individuals without the aim of making a profit. They
may be incorporated or unincorporated. Associations
of individuals should effectively determine the policies,
programmes and activities of the private non-profit
bodies. They may do this directly, by means of the
selection of the officers, managers and executives, and/
or through the clection of a board of directors. Exclud-
ed from the producers of private non-profit services
to households are units which, while not officially part
of an organ of government, are wholly or mainly fi-
nanced and controlied by the public authorities. These
bodies are classed as producers of government services.
(See paragraphs 528-529 above.)

Exclusion of commercial activities

5.39. Private non-profit producers may be part of
institutions which engage in secondary or subsidiary
commercial activities, such as owning and letting dwell-
ings, operating eating and drinking facilities, selling




goods produced in their workshops for the handicapped,
or publishing and selling books and pamphlets. The
owning and letting of dwellings is, in general, to be
segregated from the main activities of these institutions;
and should be treated as an industry. The same practice
should be followed in the case of the other subsidiary
activities if the sales receipts normally cover the
connected current costs of production and the scale
of the activities is large enough so that considerable
difficulty will not be encountered in setting the activi-
ties off into an establishment.

Exclusion of very small units

5.40. Fraternal groups, social clubs and similar
bodies, for example, sport, bridge and neighbourhood
clubs, which have the equivalent of less than two full-
time employees, are excluded from the producers of
private non-profit services to households. These bodies
are to be included among households. Small fraternal
societies and social clubs are often informal groups of
individuals who combine to carry on, and aobtain facili-
ties for, activities which would otherwise be centred in
households. While many such societies and clubs may
exist, they usually account for an insignificant amount
of economic activity. Further, it would be difficult to
gather data in respect of these bodies since they are
unlikely to have adequate records, if they have any
at all.

The establishment-type unit

5.41 The producers of private non-profit services
to households are to be classified according to the kind
of activities in which they primarily engage and the
purpose for which these activities are carried on. The
statistical units used in respect of these producers
should therefore be establishment-type units which are
homogeneous in respect of the character and purpose
of the activities carried on. If data are wanted classified
according to geographic area, each of the establish-
ment-type units should also be situated in a single loca-
tion.

5.42. In a number of instances, a private non-profit
institution as a whole, that is a legal entity, will provide
the appropriate establishment-type unit. The legal
entity may be a corporate body, association of indivi-
duals, foundation, fund or the like. Many private non-
profit institutions serving households primarily engage
in a single kind of non-profit activity; and the character
and aim of the activities are identical. Because such
coincidence occurs frequently in the case of these insti-
tutions, it is feasible to construct a purpose classi-
fication for these bodies which is in one-to-one corre-
spondence with the relevant categories of the industrial
classification at each level of classification. The offices
of a number of the private non-profit institutions are
also likely to be found in one location.

5.43. Should an institution engage in a number of
differing kinds of non-profit activities, for example,
providing higher education and conducting scientific
Iesearch, or furnishing adult education and public
library facilities, to a substantial extent, it will be
- desirable, if feasible, to raise statistical units in respect
of each major kind of service. The feasibility of dividing
the differing types of activity into establishments will

depend on the manner in which the institution is
organized and managed, and accounts are kept. Each
of the establishments should of course cover all of the
costs of production, sales, capital formation and em-
ployment involved in carrying on the activities dealt
with and in providing the associated supporting servi-
ces.

544. As in the case of producers of government
services, the main difficulties encountered in delineating
these establishments will relate to the allocation of
outlays for the common overhead services The feasibi-
lity of raising a separate establishment for each kind
of activity will therefore reflect the extent to which the
outlays on supporting services are, or can be, segregat-
ed in respect of each kind of activity, by virtue of the
way in which the institution is organized, or the manner
in which records are kept.

5.45. When private non-profit institutions serving
households engage in an activity which it is suggested
in paragraph 5.39 above should be classed as an indus-
try, efforts will be required to set the activity off into
an individual establishment. The possibility of making
this separation will depend on the availability of data
on the sales, costs of production, capital formation and
employment of the commercial activity. It is considered
that these series of data might be gathered without
undue difficulty when the commercial activity is con-
ducted on a substantial scale.

HoUsEHOLDS
Domestic service

5.46. The domestic services which one household
renders to another, for example, maid and char ser-
vices, cooking, child’s nurse, companion, gardening, are
considered to be a distinct category of production.
These services are classified as goods and services other
than commodities. The costs of production of domestic
services consist of compensation of employees only;
and capital formation is not involved in this form of
production.

As conswmers

547. In the case of the accounts on the supply
and use of goods and services, households concern the
activities of individuals as consumers. Included here
are the fraternal groups, social clubs and similar bodies
which have the equivalent of less than two full-time
employees. (See paragraph 5.40 above.) The activities
of households.as owners of unincorporated producing
units are encompassed under industries. The expendi-
ture of households on goods and services are classified
according to the object of the outlays in the case of the
consumption expenditure account.

Transactors of the income and outlay
and capital finance accounts

5.48. This section of the chapter concerns the
categories, and the associated statistical units, used for
transactors in the case of the accounts of the system
on the source and disposition of income, the accumu-
lation and finance of capital, and balance sheets. The



definitions of the categories — the institutional sectors
and sub-sectors — are set out in table 5.1. The consid-
erations which led to these definitions are indicated in
the text below. The text also deals with the definition
of the transactor units in the case of each institutional
sector and with their classification according to kind
of economic activity

5.49. Institutional units are, as a rule, recommend-
ed as the transactors in the case of the accounts under
discussion. It is these bodies which independently
receive and disburse incomes, and own and manage
all forms of property. The institutional units are classi-
fied into sectors and sub-sectors, primarily in the light
of differences in their financial role, behaviour and
experience. Since the dissimilarities in these respects
between business enterprises are also related to their
major kind of economic activity, this type of classifica-
tion is also recommended.

Table 5.1. The definition of the

institutional secfors and sub-sectors

CORPORATE AND QUASI-CORPORATE ENTERFRISES
Scope

550. The institutional sectors, non-financial corpo
rate and quasi-corporate enterprises and ﬁnanpiag
institutions are designed to cover business enterprises:
which are legally, or clearly act as, entitics independent
of their owners. This means that the incomes and out.:
lays of the enterprise, and all the tangible and financia
assets and liabilities connected with the business, should
be cantrolled and managed independently and that
separate, complete records should be available in
respect of all these items. This will be the situation
legally in the case of incorporated enterprises, for
example, corporations, joint stock companies, co-
operatives, limited liability partnerships. It may clearly
be so in practice in the case of certain types of ordinary
partnerships or sole proprietorships. Including these

1. Non-financial enterprises. corporate and gquasi-corporate

(a) Privale enierprises

Privatezy owned and/or controlied enterprises pri-
marily engaged in non-financial activities which are
(i) incorporated enterprises, c.g, corporations, joint
stock companies, Hmited liability partnerships, co-
operatives or other forms of business associations
recognized as independent legal entities by virtue of
registration under company and similar acts, laws or
regulations, (it) unincorporated enterprises owned by
non-residents, (Hi) important, large ordinary partner-
ships or sole proprietorships owned by residents and
maintaining complete profit-and-loss records and com-
plete balance sheet accounts on ihe financial assets
and liabilities, as well as the fangible assets, involved
in the business or (iv) non-profit institstions and
associations mainly serving business enterprises and
entirely, or mainly, financed and controiled by these
units

(&)

Public enterprises

Publicly owned and/or controlied enterprises pri-
marily engaged in non-financial activities which are
(iy incorporated public corporations, i.e., by virtue of
company acts or other public acls, special legislation
or administrative regulations, they hold and manage
the financial assets and liabilities, as well as the
tangible assets, involved in their business or (i) large
unincorporated units (governmen! enterprises) that seli
most of the goods or non-financial services they
produce to the public. These enterprises will not hold
and manage financial assets and liabilities apart from
their working balances and business accounts receiv-
able and payable.

2  Financial institutions

Incorporated and unincorporated cnlerprises which are
primarily engaged in financial transactions in the market
consisting of both incurring Habilities and acquiring finan-
cial assets. ’

{a) The central bank

The publicly owned and/or controlled bank which is
a monetary avthority, ie, issues currency and some-
times coins, and not infrequently holds the interna-
tional reserves of the country. The central bank also
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has liabilities in the form of the demand deposits of
other banks and often of the govafnm.ent: Ti‘EB bank
is to be classified as a public financial institution.

Other monetary institutions

All banks except the central bank which have ha_-
hilities in the form of deposits payablg on demand
and transferable by cheque or otherwise usable in
making paymenis. These banks arc (o be_ ci.asm.ﬁcd
jnto privately owned and/or controlled 'ms‘t:mt:ons
and publicly owned and/or controlied institutions.

(b)

{¢) Insurance companies and pension funds

Insuranice companies consist of incorporr_:tcd, mytfmi
and other entities which mainly engage in providing
life, accident, sickpess, fire, casualty or other fo.rms
of insurance. Also included are separately organized
schemes established by fraternal, friendly anc_i.oth?r
societies, by banks or by the public authorities in
order to provide various forms of insurance om
voluntary basis. Excluded are voluntary social security
arrangements for certain seclions of the _commungty
which are part of a more peneral social security
scheme.

The pension funds included here are scparatc':iy
organized schemes established for purposes of in-
curring incomes on retirement for specific groups ‘of
employees which (i) are not part of social security
arrangements for Jarpe sections of the commumty
imposed, controlled or financed by the pub?:c au-
thorities and (i) engage in financial }ransactlons in
the capital market. These funds WJI} hav‘e been
organized, and will be directed, by specific private 05
public employers or jointly by the employers an
their employees; and the employees nnd/or'emplo_y.ers
will make regular contributions Excluded in addition
to pension funds which are considered to be part of
public social securily schemes, are pension arrange-
ments for the employees of private or public entities
which do not include a separately organized fund or
which censist of a separately organized fund, but the
reserves of the fund are added to the reserves of, or
only invested in the securities of, the employer.

The insurance companies and pension funds are to
be classified into privately owned and/or controlled
institutions and publicly owned and/or controlled
insiitutions




Table 5.3. The definition of the institulional seclors and sub-sectors (confinued)

2 Financial institutions (continued)

(d)

Other financial institulions

All entities other than those inciuded above which
primarily engage in financial transactions in the mar-
ket, consisting of both incurring labilities and ac-
quiring financial claims on others. Examples are
building and loan associations; private saving banks;
public saving institutions, the funds of which do not
flow directly and sutomatically into the balances of
the public authorities or special issues of public debt;
public lending instilutions, the jiabilities of which are
not necessarily fo the public authorities only; credit
unions, sales-finance, hire-purchase and other business
and personal finance companies; security brokers and
dealers performing financing "and depository func-
tions; and investment companies, funds, societies and
trusts

The other financial institutions are to be classified
into privately owned and/or controlled institutions
and publicly owned and/or controlled instilations.
Where the public institutions include leading institu-
tions, the liabilities of whick are in fact to the public
awthoritics only, though they have the iegal authority
to incur liabilities to the public or to other financial
institutions, the data in respect of these entities should
be given separately

3 General government

(a)

(b}

All agencies of the public authorities not classified
elsewhere; (i) government depariments, offices and
other bodies engaged in administration, defence and
regulation of the public order, promotion of economic
growth and welfare and technological development,
provision of education, health, cultural, recreational
and other social and community services free of
charge or at sales prices which do not fully cover
their costs of production; (ii} other non-profit insti-
tutions serving households or business enterprises
which are wholly, or mainly, financed and controlied
by the public authorities or which primarily serve
government bodies; (i) social security arrangements
for large sections of the community imposed, con-
trolled or financed by the povernment; (iv) povern-
ment enterprises (unincorporated public units) which
mainly produce poeds and services for government
itself or which primarily sell goods and services to
the public, but do not operate on a large scale; and
{v) public saving and lending bodies which are finan-
cially integrated with a governmenl or which lack
the authority to acguire fingncial assets or incur
liabilities, respectively, in the capital market.

Central government

All departments, offices, establishments and other
bodies classified under general government which are
agencies or instruments of the ceniral govermment,
irrespective of whether they are covered in ordinary
or extraordinary budgets, or in extra-budpetary funds
Included are non-profit imstitutions which, while not
an official part of the central government, are entirely,
or mainly, financed and controlled by the central
public authorities. Excluded are the social security
funds defined below.

State and local povernment

All departments, offices, establishments and other
bodies included wnder general government which are
agencies or imstruments of state or provincial, district
or county, municipal, town or village, or another
organ of povernment except the central public au-

thority The bodies may be covered in ordinary or
extraordinary budgets, or in extra-budgetary funds.
Incluyded are non-profit institutions which, while not
an official part of an organ of staie or local govern-
ment, are wholly, or mainly, financed and con-
trolled by it

{¢) Soctsl security funds

Schemes imposed, controlied or financed by the public
authorities for purpeses of providing social security
benefits for the community, or large sections of the
community, which are separately organized from the
other activities of the public authorities. The reserves
and other financial assets of the schemes, and the
liabitities ol the schemes, should be distinguished, and
recorded separately, from the other financial assets
and Habilities of these authoritics. Excluded are
schemes for government employees formulated by an
organ of government solely in its role as an employer
of personnel.

4. Private non-profit institutions serving houscholds

Private non-profit institutions mainly serving house-
holds whick are not entirely, or mainly, financed and
cordrolled by organs of general government and
which employ the equivalent of two or more full-
timé persons. These institutions furnish educational,
health, cultural, recreational and other soeial and
communily services to households free of charge, or
at sales prices which do not fully cover their costs of
production. Inciuded here are any commercial activi-
ties of the private non-profit instiution, e g., owning
and letting dwellings, operating eating and lodging
facilities, publishing and selling books, which are not
set off in a separate iegal entity from the main aclivity
of the institution.

5. Households, including private non-financial unincorporated
enterprises

Resident households and all unincorporated enter-
prises, i.e., ordinary partnerships and sole proprietor-
ships, primarily enguged in non-financial activities
which are owned and/or controlled by resident indi-
viduals and are not classified as quasi-corporate entey-
prises in 1{a) above, Also included are neighbour-
hood and other social clubs which employ less than
the equivalent of two full-time persons

It is supgested that the houschold sector be classi-
fied according to the socio-economic status of the
head of the household as follows: (a) households
headed by an owner of uvnincorporated or quasi-
corporate enterprise, sub-divided into primarily en-
gaged in agricultural and non-agricultural kinds of
economic activity; (b} households headed by an
employee; and (¢) persons in other status and small
social clubs, perhaps sub-divided into households
headed by an independeni, inactive person, house-
holds headed by persons supported by another indi-
vidual, inmates of institutions and small social clubs
It will also be vseful o classify the owners of agri-
cultural and non-agricultural urincorporated or quasi-
corporate enterprises into employers and own-zccount
workers The socio-economic status of the head of the
household is to be based on his main kind of eco-
nomic activity {eccupational and industrial attach-
ments) and/or status {main role in economic activity
or main source of livelihood). The main source of
livelihood of persens in independent, inactive status
may be pensions, savings, income from property,
social security benefits or social assistance.
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particular unincorporated business enterprises, that is,
the guasi-corporate units, in the same sector as the
incorporated enterprises should improve international
comparability in institutional sectoring since countries
differ considerably in the extent to which the enterprises,
which in fact behave as independent entities, are incor-
porated.

5.51. It is easier to define the unincorporated busi-
ness units which should be classed as quasi-corporate
in the case of financial institutions than in the case of
enterprises primarily engaged in non-financial activities.
The enterprises included in the former sector should
be financial intermediaries, that is their principal busi-
ness should consist of incurring labilities in the market
in order to raise funds for lending in the market. Private
unincorporated enterprises which are financial inter-
mediaries will therefore frequently be required by
government statutes or regulations to hold, manage and
record the liabilities and financial assets of the enter-
prise separately from the other liabilities and property
of the owners. Or, the enterprise in question will find
it essential to follow this practice even when not com-
pelled to do so, in order to win the confidence required
to carry on the business. All publicly owned and/or
controlled enterprises classed as financial institutions
should be corporations. In view of the character of
their activities, these bodies will necessarily be incor-
porated under a public law or special legislation, or
by virtue of an executive order or administrative regu-
lation. They will have been authorized to hold, control
and manage financial assets and liabilities indepen-
dently and separately from the public authorities.

5.52. The appropriate criteria for purposes of
identifying quasi-corporate enterprises are much less
evident in the case of non-financial enterprises. While
the private non-financial unincorporated units which
are classed as quasi-corporate enterprises will have
separate, complete profit-and-loss data and balance-
sheet accounts on all the tangible and financial assets
and liabilities of the business, this condition is often
insufficient to indicate that the units jn fact behave
financially as if they were incorporated enterprises.
Moreover, a number of countries would not find it
feasible to distinguish private non-financial unincor-
porated enterprises which maintain complete accounts
from other unincorporated units. Use is therefore rec-
ommended of the criteria that the private non-financial
unincorporated business should be important and large,
as well as keep complete accounts, in order to be
classed as a quasi-corporate enterprise when it is
owned by resident economic agents. In some countries,
practically all these units are in fact incorporated; and
it may not be worthwhile to search out the few private
non-financial unincorporated enterprises which might
be added In other countries, however, a number of
important, large private enterprises engaged in certain
kinds of non-financial activity are often unincorporated
though they behave like corporations.

5.53. The criterion of scale of operations is also
useful for purposes of deciding en which government
enterprises to include among the non-financial quasi-
corporate enterprises. Large government enterprises,
especially when they sell goods and services to the
public, will have large sums in working balances and
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business credit, and will present special investment
and financing problems, though they are otherwise
financially integrated with the government proprictor,
The large povernment enterprises which serve the
public are likely to be considerably more independent
of the parent public authorities than small or ancillary
government enterprises. The extent to which large
public enterprises selling goods or non-financial services
to the public are incorporated differs from one country
to another; and including such unincorporated units in
the same institutional sector as public corporations
should improve international comparability.

Classifications

3.54. Corporate and quasi-corporate enterprises
are classified into non-financial and financial businesses
primarily in the light of their differences in role in the
economy and in the sources and uses of funds. The
sub-division of financial institutions into the central
bank, other monetary institutions, insurance companies
and pension funds and other financial institutions, is
based on similar considerations. The non-financial
enterprises and the various financial institutions are
classified into private and public enterprises because
of the dissimilarities in purpose and policies, as well
as in the controlling authority.

Distinction between private and public enterprises

3.55. The last classification is based on whether the
ownership and/or control of an enterprise rests in the
public authorities or private parties. The public author-
ities, or private parties, are considered to be the owners
of a given enterprise if they own all, or a majority, of
the shares of, other forms of capital participation in,
or equity of the unit. The criteria required in order
to. determine who controls an enterprise are more
complex. Various means may be used in order effective-
ly to determine all the main aspects of the management
(policies, administration and operations) of the unit,
This may be accomplished, for example, by choosing
the majority of the board of directors or the managing
directors, providing the staff of the organization, or
specifying the policies and operating practices of the
enterprise in detail. Because of the many forms in
which government may exercise control over enter-
prises, it is difficult to describe the means of influencing
the management of an enterprise which, in all cases,
indicate who effectively controls a given enterprise.
The important consideration in determining whether
ihe public authorities are in control is: do they exercise
an effective influence in all the main aspects of man-
agement; not merely such influence as is derived from
the use of their regulatory powers of a general kind.

Pension funds and other financial institutions

5.536. Questions may arise as to which bodies should
be classified in certain of the sub-sectors in respect
of financial institutions.

557 Care is required in order to identity the
pension schemes which are to be included among
“Insurance companies and pension funds”. These
pension schemes should differ from other arrange-
ments for ensuring income on retirement in a number




of respects. First, the pension fund is to relate to
specific groups of employees; and is not to be part of
a social security scheme, that is an arranpement
ensuring income on retirement etc., for large sections
of the community which is imposed, controlled or
financed by the public authoritics. Some indications of
the fact that a pension arrangementl is not part of a
social security scheme are: the pension scheme s,
or has been, the subject of negotistion between em-
ployers and employees; the benefits and contributions
are not similar; its reserves are managed and invested
differently. An example of the type of pension scheme
under discussion is an arrangement for government
employees which the public authority establishes solely
in its role as an employer of personnel. Second, the
pension scheme should include an independently organ-
ized fund which engages in financial transactions in
the capital market. The pension scheme is to be clas-
sified in the same institutional category as the employer
to whose employees the scheme relates, when the funds
of the scheme are not segregated from the employer's
reserves or when the fupds are clearly separaied, but
are only invested in the employer’s securities.

5.58. Countries may consider it desirable 1o use
somewhat different interpretations of the circumstances
under which government lending agencies should be
included in the sub-sector “Other financial institutions”.
Some countries may wish to restrict the government
lending agencies classified ay financial institutions to
. those bodies which in fact obtain a significant portion

“of their funds in the market. Otherwise they will be
classed as part of general government Other countries
may wish to cover all government lending agencies
which have the authority to borrow funds in the
market, under fipancial institutions. In order to have
information concerning such differences in interpreta-
“tion, it is suggested in table 5.1 that data be fornished
- in respect of any government lending institutions classi-
- fied under “Other financial institutions™ which ia fact
- have liabilities to the public authorities only.

: Classification according to kind of economic activity

© 3.59. The non-financial corporate and guasi-cor-
porate enterprises and financial institutions are also
to be classified according to their major kind of econo-
Mic activity. This classification has been included in
the system for two main reasons: First, the financial
behaviour and experience of the business enterprises
will, it is thought, be related with their major kind of
economic activity. It should be noted in this connexion
that the sub-sectors for financial institutions already
d_ra}v‘ distinctions in respect of the kind of economic
activity of these bodies. Second, classification of data
dccording to kind of economic activity in the case of
bath industries and their parent enterprises will provide
ks between the two bodies of information

The statistical units

360, In order to delineate the statistical unit or
U5 to be used in the case of corporate and quasi-
TPorate enterprises, it is necessary to conmsider the
alytical requirements for information on income and
+43y and capital transactions and the feasibility of
loying the transactor units desired. While the most

soitable statistical unit for purposes of the various
forms of amalysis, or the most practicable unit for
gathering various series of data, may differ, it is usually
advantageous to seftle on a single type of institutional
unit for use in the main accounts and supporting tables
on income and outlay and capital transactions. Other-
wise, all the data compiled in respect of these accounts
may not be precisely comparable because of differences
in the degree to which certain transactions will be
netted for the transactor units of differing scope.

561. For most purposes, the transactors wanted
are those who independently direct and manage the
receipt and disposition of income, the accumulation of
property, and borrowing and lending This leads to
statistical units consisting of families of incorporated
or guasi-corporate enierprises which, as a result of ties
of ownership, are controlled and managed by the same
interests. Using the family of entities will also avoid
showing formal transactions and Hnks between the
entities, which are not meaningful economically. The
families may be defined as consisting of the entities,
the majority, that is 50 per cent or more, of the equity
(shares or other forms of capital parlicipation) of
gach of which is owned by the same interests How-
gver, it may not always be feasible to identify these
families of enterprises, or to compile consolidated data
on their transactions with one another in respect of
transfers and financial claims In these circumstances
the families of entities might be limited to those for
which consolidated balance sheets and profit-and-loss
staternents are available. The presence of consolidated
statements is also strong evidence that much of the
activity and portfolio of each enterprise of a family is
in fact decided on, and managed, together.

562 However, the families of entitics may engage
in very diverse kinds of economic activity The use
of such units in compiling data classified according to
kind of economic activity, on the institutional sector
of origin of factor incomes, or similar flows, will sub-
stantially teduce the analytical usefulness of these
tabulations It may therefore be necessary to employ
the institutional unit which is narrowest in scope in
the case of ‘the compiiations in question. This is the
legal entity in the case of incorporated enterprises, for
example, corporation, joint stock company, co-opera-
tive, limited liability partnership, or the unit for which
complete profit-and-loss and balance-sheet data are
available in the case of quasi-corporate enterprises.
This institutional upit may consist of a number of
establishments (in other words, be more heterogeneous
in respect of kind of activity than the transactors of the
production account), but it is the unit of narrowest
scope which receives and disburses incomes and buys
and sells property and which always has complete
profit-and-loss and balance-sheet accounts. Tt should
be also noted that where families of entities owned by
the same interests consist of non-financial and financial
enterprises, it will be essential to use at least two
statistical upits in order to include each group of
enterprises in separate institutional sectors.

5.63. Some countries may find it practicable to use
the legal entity or its equivalent, but not the family
of commeonly owned entities, for purposes of gathering
data on income and outlay and capital transactions.
Business registrations and reporting acts, the income



tax forms and other administrative reports of the
public authorities, may relate to individual legal enti-
ties only., And, most enterprises may keep their
accounts and compile periodic statements on this basis
only. In these circumstances it will be very difficult
to delineate the families of entities which are owned
by the same interests, and to gather data in respect of
these {amilies. However, some individual legal entities
may not be viable economic agents; they may have
been established for conveniénce only. Despite the
difficulties which may be involved, it will be desirable
to deal with such lepal entities as part of a family of
commonly owned enterprise.

GENERAL GOVERNMENT
Scope

5.64. The institutional sector for general govern-
ment covers all departments, offices and other bodies
which are defined to be producers of government servi-
ces in paragraphs 524 through 530 above and the
government enterprises which are not considered to
be quasi-corporate units. The government enterprises
included in general govermment are those which are
likely to hold smali working balances and to be highly
integrated financially with the public authorities. They
consist of ancillary departments and establishments
mainly engaged in supplying goods and services to
the other units of a government; and agencies mainly
selling services and goods to the public, but operating
on a small scale. Examples of the former types of
public industries are printing plants, construction,
repair and maintenance units, central transport pools,
building management services, munition planis and
navy dockyards. IMNustrations of the latter type of
public industries are government restaurant services in
public buildings, local small-scale bus services, inland
water docking facilities, letting dwellings to govern-
ment employees. As is pointed out in paragraph 5.58,
some countries may class government lending agencies
which have the authority to borrow in the capital mar-
ket but have not exercised this authority significantly,
as general government (and producers of povernment
services), while other countries may consider these
agencies to be other financial institutions (and indus-
tries).

Classification

5.65. The institutional sector for general govern-
ment is divided into the following sub-sectors in the
light of the differing roles in an economy of the various
organs of government: (i) central government, (ii)
state and local government and (iii) social security
funds.

5.66. The sub-sector for central government or for
state and local government may include certain ar-
rangements and bodies which are not a formal part
of these organs of general government This may be
the case for certain pension arrangements in respect of
government employees established by an organ of
government solely in its role as an employer or for
certain non-profit institutions. The pension arrange-
ments in question would fiot be covered by a separately
.organized pension fund; or would be covered by such
a fund, but it would be invested in the government's
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indebtedness only. The non-profit institutions in
tion would be entirely, or mainly, financed and '
trolled by the public authorities. More than one orgag
government may participate in financing and control
such a non-profit body. The institution should thep
classified as part of the organ of general governm
which furnishes the largest share of the funds
exercises the greatest amount of contral.

567 In order to be included in the sub-sect
“Social security funds”, the arrangements which ar
defined in paragraph 5.27 above should be separa
organized from the other activities of the organ’
general government which imposes, controls or financy
the scherme. The separation should at least consist ¢
distinguishing and separately recording the assets an
liabilities of the scheme Otherwise, the social securil
scheme should be included in the sub-sector in whic
the administering organ of general government -
classified.

The statistical units

568. In the case of the income and outlay an
capital finance accounts, the organs of general govern
ment, for example, the central government as & whol
the various state, provincial and local government
and the individual social security schemes, should b
used as transactor units. This is so because the finance
and current and capital outlays of the constituent units
of a given organ of general government arc usually.
decided, controlled and managed in common. Follow-:
ing this procedure will yield the data peeded on gov-.
ernment money-raising and outlay for purposes of
economic and social analysis. The data for these pur-
poses should not be obscured by the numerous book
transactions between units of the same organ of gov-
ernment. As may be seen from chapter VIII, in the
case of certain accounts and supporting tables of the
system, the transactions of the vanious organsh of
general government are to be consolidated, rather than
combined, in order to portray clearly the transactions
between general government and the rest of an econ-
omy. .

5.69. The organs of government engage in many
differing activities, but a statistical unit which is more
homogeneous in respect of kind of economic activity
is not needed for use in the national accounts. The data
of the income and outlay and capital finance accounts
in respect of general government bodies‘ are not 10 be
classified according to kind of economic activity.

PRIVATE NON-PROFIT INSTITUTIONS SERVING
HOUSEHOLDS

Scope

570. As for general government, the igstitutlonal
sector for private non-profit institutions serving house-
holds is defined to be broader in scope than the pIo-
ducers of non-profit services to households.  (See
paragraphs 5.35 through 540 above for the dEﬂnﬁlm;
of these producers.) Covered is the Whole _Df eac Of
these private mon-profit institutions, including any ©
their activities which are to be classed as_an mdustr);
in the accounts on goods and services. Examples ©
activities of this type may be Owning and letting
dwellings, running eating and drinking facilities of




operating retail shops (See paragraph 5.39 above.)
However, if any of these activities are carried on by a
legal entity separated from the parent private non-
profit institution, the legal entity is to be classified as
a non-financial corporate enterprise.

The statistical units

5.71. The private non-profit institutions as a whole,
that is the legal entity, is the appropriate statistical
unit for purposes of the income and outlay and capital
finance accounts. Fach legal entity generally holds and
manages its income and outlay and investments inde-
pendently. Since the range of services rer_ldered by
each legal entity is usually limited, the private non-
profit institution is also a suitable unit for the industrial
classification of data on the institutional origin of
factor ilncomes.

HOUSEHOLDS, INCLUDING NON-FINANCIAL PRIVATE
UNINCORPORATED ENTERPRISES

Scope

5.72. The institutional sector for households in-
cludes the unincorporated businesses of resident indi-
viduals which are no! classed as quasi-corporate
enterprises. The owners of these units will frequently
mingle and manage together the financial transactions
and holdings of the business and of his other activities.
These ordinary partnerships or sole proprietorships wiil
mainly engage in non-financial activities; and will
generally not be important, large units which maintain
complete profit-and-loss and balance sheet accounts.
(See paragraph 552 szbove.) As is indicated in para-
graph 5.51 above, unincorporated businesses which
primarily render financial services will in general satisfy
the requirements for classification as quasi-corporate
enterprises. The household sector also covers neigh-
bourhood and social organizations which employ the
equivalent of less than two full-time persons. These
clubs are included among households in the case of
. the accounts on the supply and use of goods and
services.

Classification

3.73. The combination of business and personal
. lransactions in the case of owners of non-financial
unincorporated enterprises results in marked differences
- In income and outlay and capital flows between the
households of the owners and the rest of the population.
- Certain patterns in respect of the sources and disposi-
- tion of income and the investment of saving will also
“be characteristic of the owners of quasi-corporate
‘enterprises, employees, pensioners and other retired
Indiyiduals, etc. The financial experience and behaviour
_of operators of various types of unincorporated busi-
- hesses, in particular agricultural and non-agriculiural
- enterprises, may also differ substantially.

.. 3.74. It should be of value to classify households
~Mto a limited number of sub-sectors which are based
on the socio-economic characteristics of households,
01 purposes of bringing out the major patterns of
income, outlay and investment of the population. The
Mumber of sub-sectors must be small enough to be
Manageable in compiling the national accounts. Fur-

ther, in order to be practicable, the classification should
be similar in character to the socio-economic classifica-
tions commonly used in population censuses and other
household inquiries. The recommended classification
of households according to socio-economic status is
therefore based on the main kind of economic activity
and/or status of the head of the household. The status
of the head of the household usually reflects his major
sotrce of income or livelihood and his role in economic
activity; his kind of economic activity is to be determin-
ed from his main type of occupational and industrial
attachment. The head of the household is considered
to be the individual who is generally recognized as
such in the case of a given community, for example,
the husband in a one-family household, the wife if
no husband is present, the eldest head of a constituent
family in a multi-family household. In most instances,
the head of the housechold so defined will be the
principal recipient of income in the household. The
abbreviated socio-economic classification of households
should also be of value for purposes of summarizing
statistics of the distribution of income, consumption
and wealth and linking such detailed statistics with the
national accounts.

5.75. The suggested abbreviated classification of the
household sector is shown in table 5.1 For use in
compiling statistics on the distribution of income,
consumption and wealth, the classification will need
to be more detailed in character. For example, the
heads of households who are owners of unincorporated
or quasi-corporate enterprises should perhaps be classi-
fied according to a number of categories of kind of
economic activity. The suggested sub-division of own-
ers into employers and workers on own account may
not furnish an adequate analysis in respect of the size
of their business. It may be desirable to separate the
proprietors of the enterprises into owners of quasi-
corporate enterprises and owners of unincorporated
enterprises and to classify the latter group in some
detail. The category of employees should probably be
classified according to the main types of occupational
and industrial attachment for purposes of the detailed
statistics of the distribution of income and wealth. It
may also be useful to distinguish employees who are
owners of small incorporated enterprises from other
employees. The detailed socio-economic classification
required for statistics of the distribution of income and
wealth has not yet been worked out. Since it, and the
socio-economic classification of the national accounts,
should fit together, the classification set out in table
5.1 is tentative,

5.76.. The category “Households headed by owners
of unincorporated or quasi-corporate enterprises” will
not encompass all of the private unincorporated busi-
nesses which are included in the household sector.
Some of these businesses may be owned by members of
households who are not heads of the household, or
the main status of some heads of households who own
an unincorporated enterprise may be represented by
another economic role. In any case, all unincorporated
enterprises which are included in the household sector
are to be classified according to the major kind of
economic activity of the enterprises when compiling
data on the institutional sectors of origin of factor
incomes.



The statistical units

5.77. For purposes of classifying households ac-
cording to the socio-economic status of the head of
the household, units of observation and classification
are wanted which encompass the individuals who live
together and who pool and dispose of their income and
saving more or less collectively. The housekeeping
concept of the household, which is frequently used in
censuses of population and other demographic and
household inquiries, furnishes a suitable statistical unit
from this point of view. The use of the housekeeping
concept in national accounting will also make it feasible
to use data gathered in population censuses and surveys.

5.78. The housekeeping concept of the household
includes (i} one-person households, that is a person
who makes provision for his own food or other
essentials for living without combining with any other
person to form part of a multi-person household; and
(i1} multi-person households, that is a group of two
or more persons who oceupy the whole or part of one
housing unit and make common provision for food or
other essentials of living. The degree to which the
persons in the group pool their income and outlay
may vary. They may be related or unrelated persons.

579 The statistical unit to be used in the case
of persons not living in households also needs to be
defined These persons consist of inmates of institu-
tions such as homes for the aged, poor or orphans,
asylums, prisons, that is groups of persons lving
together who usually share their meals, are bound by
a common objective, and generally are ruled by an
authority outside the group The staff of these institu-
tions is not included among the persons not living in
households. The statistical unit in respect of inmates
of institutions might consist of the single individual or
the conjugal family (for example, husband and wife)
living together in an institution.

5.80. In some socio-economic situations, a more
restricted definition of the household than the house-
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keeping concept is likely to be desirable and practicy:
ble. This concept is the family hqus:ehold.‘ I{m tlgxs: casg
the multi-person household is hml.ted to md{wdua}
related by blood, marriage or adoption who satisfy the
other conditions of the housekeeping concept. In the
case of some countries the use of the family or the:
housekeeping concept will result in delineating the:
same unit in most instances. Where, In thf:se countries, -
the use of the two concepts results in differing units,
the individuals making up housekeeping households -
are likely to pool their incomes to a minor extent.

5.81. Besides the household, the individual is the -
desirable statistical unit for certain purposes. '%“hls is
the case for the classification according to kind of
economic activity, of the unincorporated enterprises’
which are included in the household sector. This
classification should be based on the predominant kind
of activity of all these businesses which are owned by the
same person, or persons. Employing the proprietor, or
proprietors, of the businesses as the s'tatlstacal unit
should result in groups of enterprises which are some-
what less heterogeneous in respect of kind of economic
activity than if the group of enferprises which are
owned by the members of each household were to be
used. The individual is also the appropriate unit in the
case of inquiries into the character of, and the factors
underlying, the distributions of employee compensa-
tion, entreprencurial income or property income. In such
studies the subject of major interest is the individual
stream of income and the attributes of the individual
income earner, or the property he holds, with which
differences in the given type of income are correlated.

The industrial and purpose classifications
for transactors

582 The schemes for the classification of the
appropriate classes of transactors according to kind
of economic activity and according to purpose are set
out in the tables below Table 5.2 exhibits the scheme

Divi. Major

ston arong Title of calcpory

Divi Major

sfon group Title af colegory

Major division I Agriculture, hunting, forestry and fishing
3] Agriculture and hunting

11! Agricultural and Hvestock induastries

112 Agricultural services

113 Hunting, trapping and game propagation

12 Forestry and logging
i21  Forestry
122 Logging

13 130 Fishing

Major division 2. Mining and quarrying

21 210 Coal mining
22 220 Crude petroleum and natural gas production
23 230 Melal ore mining
29 290 Other mining
Major divisipn 3 Manufacturing
31 Manufacture of food, beverages and tobacco
311- Food manufacturing
312

Major division 3. Manufacturing (continued )

313 Beverape industrics
314  Tobacco manufaclures

iz Textile, wearing apparel and leather indus-

{ries

321  Manufacture of textiles

322  Manufacture of wearing apparel,
footwear

323 Manufacture of leather and products of
leather, leather substitutes and fur, except
footwear and wearing apparel - )

324  Manufaciure of foolwear, except vulcanized
or moulded rubber or plastic footwear

except

13 Manufacture of wood and wood products,
including furniture
331 Manufacture of wood and wood and cork
products, except furniture
342  Manufacture of furniture and fixtures, ex-
cept primarily of metal




Table 5.2. Classification according to kind of economic activity® (continued)

Divi- Mujer

sion growup Title of category

Divi- KMajor

sion group Titlc of rategory

Major division 3 Manufacturing (continued)

34 Manufacture of paper and paper products,
printing and publishing
341  Manufacture of paper and paper products
342 Printing, publishing and aliied industries

35 Manufacture of chemicals and chemical,
petroleum, coal, rubber and plastic
products

351  Manufacture of industrial chemicais
352  Manufacture of other chemical products
353 Petroleum refineries
354  Manufacture of miscellaneous products of
petroleum and coal
355  Manufacture of rubber products
356  Manufacture of plastic products not else-
where classified
36 Manufacture of non-metallic mineral pro-
ducts, except products of petroleum and
cogl
361  Manufacture of pottery, china and earthen-
ware
362  Manufacture of glass and glass products
369 Manufacture of other non-metallic mineral
products
37 Basic metal industries
371  Tron and steel basic industries
372 Non-ferrous metal basic industries
38 Manufacture of fabricated metal products,
machinery and equipment
381 Manufacture of fabricatled metal products,
except machinery and equipment
382  Manufacture of machinery except electrical
383  Manufacture of electrical machinery, appa-
ratus, appliances and supplies
384  Manufacture of transport equipment
385  Manufacture of professional and scientific
and measuring and controlling equipment
not elsewhere classified, and of photo-
graphic and optical poods

39 390 Other manufacturing industries

Major division 4. Electricily, gas and water

41 410
42 420

Electricity, gas and sieam
Water works and supply

Major division 5. Construction

50 500 Construction

Major division 6. Wholesale and retail trade and
restaurants and hotels

61 610 Wholesale trade
62 620  Retail trade
63 Restaurants and hotels

631  Restazurants, cafes and other eating and
drinking places

632  Hotels, rooming houses, camps and other
lodging places

Major division 7. Transport, storage and communication

71 Transport and storage

711 Land transport

712 Water transport

713 Air transport

719 Services allied to transport
72 720 Communication

Major division 8 Financing. insurance, real estate
and business services

81 810 Financial institutions
82 8§20  Imsurance
83 Real estate and business services

831  Real estate

831* Qwner-occupied dwellings ?

837  Business services except machinery and
equipment rental and leasing

833  Machinery and equipment rental and leasing

Major division 9. Community, social and
personal services

91 910  Public administration and defence®
1 General public services
2  Befence
3 General administration, economic policies
and services
4  General administration, health policies and
services
5  Administration, social security and assis-
tance
6  Administration, housing and community de-
velopment policies and services
92 920  Sanitary and similar services
93 Social and related community services
931  Education services
932  Research and scientific institutes
933 Medical, dental, other health and veterinary
services
934  ‘Welfare institutions
935  Business, professional and labour asso-

ciations
939  Other social and related community services
94 Recreational and eultural services
941 Motion picture and other entertainment
services

942  Libraries, museums, botanical and zoo-
logical gardens, and other cultural services
not elsewhere classified

949  Amupsement and recreational services not
elsewhere classified

95 Personal and household services

951  Repair services not elsewhere classified

952  Laundries, laundry services, and cleaning
and dyeing plants

953  Domestic services

959  Miscellaneous personal services

96 960 International and other extra-territorial
bodies

s The major divisions, divisions and major groups, and the
code number and title of each catepory, excepting the cate-
pories listed in the other footnotes to this table, are from the
International Standard Industrial Classification of All Economic
Activity (ISIC), Series M, No. 4, Rev?2, United Nations,
New York, 1968. The composition of each of the categories
is defined in that publication.

bThe category for the activity of owner-occupied dwellings
does not exist in the ISIC.

¢ The categories shown as sub-divisions of public adminis-
tration and defence do not occur in the ISIC. These categories
are defined in table 5.3,



for the classification of establishment-type and institu-
tional-type statistical units aceording to kind of
economic activity, Table 5.3 pgives the schemes for
classifying the producers of government services ac-
cording to the purpose which the activities of these
bodies serve. Table 5.4 sets out a similar scheme in
the case of the producers of private non-profit services
to households. These .schemes of classifications are
discussed in turn in the text which follows.

C1ASSIFICATION ACCORDING TQ XIND
OF ECONOMIC ACTIVITY

5.83. The scheme presented in table 5.2 is designed
to be used in the industrial classification of the estab-
lishment-type units of the accounts on goods and
services and of the institutional-type units of the other
accounts of the system. All levels of the classification
scheme — the major divisions, divisions and major
groups — may be used to classify establishment-type
units according to kind of economic activity. Because
the kinds of activity carried on by enterprise-type units
will often be more heterogeneous, the first two levels
of the classification only will be useful for purposes of
classifying institutional units according to kind of
economic activity When compiling industrial classifi-
cations. of certain series of data of the national accounts,
it may be desirable, or necessary, to reduce the detail
of classification by combining selected major groups,
or even divisions, of the recommended classification
scheme. For example, in compiling detailed data in
respect of the outputs and inputs of industries, it may
be sufficient, and necessary, to use the divisions only
in the case of transport and communication and the
major divisions only in the case of business, communi-
ty and other services. Or, in the industrial classification
of data on the institutional sector of origin of factor
incomes, it may be appropriate to restrict the classifica-
tion of these services to major divisions only.

5.84. The scheme of industrial classification in
table 5 2 is from the latest version of the International
Standard Industrial Classification of all Economic
Activities (ISIC). The scheme consists of the major
divisions, divisions and major groups of the ISIC
except for the category relating to owner-occupied
dwellings and the sub-divisions of “Public administra-
tion and defence”. The ownership and own-account
occupancy of dwellings is considered to be a kind of
economic activity in the national accounts, but not
in the ISIC. While the division “Public administration
and defence” is not sub-divided in the ISIC, it must
be sub-divided in the scheme for the national accounts
so that data classified according to the major kind of
activity of producers of government services may be
transposed into data classified according to the purpose
these activities serve.

5.85. The recommendation that the scheme set out
in table 5.2 be used to classify institutional-type units
is much more tentative than the recommendation that
it be used to classify establishment-type units. A great
deal of experience has been accumulated, nationally
and internationally, in the use of the ISIC, or compara-
ble schemes, in the case of establishment-type units, but
not in the case of enterprise-type units. A number of
national experiments are required on the use of the
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divisions of the ISIC, or a comparable level of classifi-
cation of similar schemes, in classifying enterprise-
type units, before a positive recommendation can be
made in this respect More information is also needed
concerning the characteristic combinations of kind of
activities found among the establishments of the same
enterprises.

CLASSIFICATIONS ACCORDING 1Q PURPOSE
Use of the cdlassifications

5.86. The classification of the purposes of govern-
ment set out in table 53 is designed to be used in
classifying various types of outlays in this respect,
for example, the final consumption expenditure and
capital formation of the producers of government
services and the loans of the organs of peneral govern-
ment. The scheme in table 5.4 may be put to similar
uses in the case of private non-profit bodies rendering
services to households.

5.87. As paragraph 5.34 indicates, the statistical
unit to which the purpose classification can be applied
may, in the case of government bodies, differ from one
category of transactions to another. For example, the
bureay may be the most homogeneous unit in respect
of type of purpose served that it is feasible to use in
the case of data on the final consumption expenditure
of the producers of government services. But in the
case of the transfers or loans of organs of peneral
government, it will be practicable to use the individual
transaction as the unit of observation and classifica-
tion. However, for the comparison and joint analysis
of various kinds of outlays according to the purposes
served, it seemns advantageous to employ a common sta-
tistical unit. The establishment-type unit for producers
of government services that is suggested in paragraph
5.31 above is probably the most suitable common
statistical unit that it is practicable to use

588 The unit of observation and classification
which can be used in compiling data on the purpose
served by the various outlays of private non-profit
bodies serving households, will also differ from one
type of outlay to another. However, the classification
of the outlays according to purpose will probably not
change significantly as the uwnits of classification are
narrowed, in view of the high degree of homogeneity
of the private non-profit institutions in respect of their
objectives. The establishment-type unit suggested for
producers of private non-profit services in paragraph
541 above might therefore be used in the purpose
classification of all types of outlays of the private non-
profit bodies.

Characteristics of the classifications

5.89, The schemes of classification under discussion
have been alipned with the related categories of the
industrial classification so that data classified according
to kind of economic activity may be converted into data
classified according to purpose This has been accom-
plished by introducing categories of cross-classification
according to kind of economic activity and purpose in
each kind of classification scheme.

5.90, In the case of goverament, the summary
categories of the purpose classification can be derived




from the major groups of the industrial classification.
This is not always possible for the detailed categories
of the purpose classification. Some of these categories
{eg, “8.2 Agriculture, forestry, fishing and hunting”
or “8.3 Mining, manufacturing and construction” of
table 5.3) do not coincide with the related maijor
groups of the industrial classification. In order to bring
about such correspondence, it would at least be neces-
sary to add to the categories in the industrial classifi-
cation which consist of cross-classifications of purpose
and kind of economic aclivity. If one-to-one corre-
spondence between the detaled categories of the
purpose classification and the industrial classification
were sought, it would also be essential to increase the
number of such categories at the detailed leve! of the

purpose classification. The addition of these detailed
categories of cross-classification to the industrial and
purpose classifications might result in schemes of
classification which are too complicated for use inter-
nationally.

581 In the case of the private non-profit bodies
serving households, the categories of the purpose clas-
sification coincide with the related categories of the
industrial classification. In some instances the divisions
of the latter scheme correspond to the categories of
the purpose classification; in other instances, this is
the case for the major groups of the industrial classifi-
cation. It has been relatively easy to reach coincidence
between categories of the two schemes of classification

[text continues on poge 90

Table 5.3. Classification of the purposes of government

1. General public services

V.4 General administration

Organs of government; financial affairs and fiscal ad-
ministration; offices serving a government as & whole
such as planning services, statistical offices and per-
sonnel administration; general services such as pur-
chasing and operation of government buildings; and
other aspects of general administration not included
elsewhere, Organs of poverpment include the legis-
lative bodies and chief executive organs of all levels
of government, their staff and library, research and
other facilities and personnel; and audit organizations,
permanen! or ad hoc commissions, and similar agen-
cies acting on behalf of these bodies Financial affairs
and fiscal administrations consist of such tasks as
collecting taxes, raising public monecy, managing the
public debt and controlling the disbursement of public
funds. The typical agencies concerned are the treasury
or ministry of finance, the budget office, and the
internal revenue and customs authoritics Genéral
services such as printing, the operation of government
buildings, central molor vehicle pools, or the proyi-
sion of repair and maintenance services, are included
when i i5 not practical to segregate these activities
into ancillary povernment enterprises.

External affairs

Covers the expenditure of agencies charged primarily
with the formulation and execution of foreign policy
and the handling of foreign relations; and all outlays
on foreign economic aid and coniribotions to iner-
national bodies other than military alliances and
organizations. Broadly speaking, inclided are the ex-
penditure of all agencies located abroad except mili-
tary units; outlays on broadcasting services and other
means of information directed to foreign countries,
as well as libraries and other cultural activities con-
ducted abroad: all grants and loans in kind or cash
for economic aid to foreign countries and outlays on
technical assistance and the administration of foreipn
economic aid; and all contributions in cash or kind to
international civilian organizations and programmes

Public order and safety

Administration and research connected with the main-
tenance of internal order; law courts; police; fire pro-
tection; prisons and other places of detention anmd
correction. Covers all outlays on law courls and the
judicial system, including general legal tribunals and
related organizations in charge of parole and proba-
tion activities and the repgistration of legal titles to
property; transfer payments for legal aid to house-
holds and private non-profit institutions; expenditure on

1.2

13
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police activities including traffic control; expenditure for
the operalion, upkeep and new construction of prisons
and other places of detention and correction, such as
criminal asylums, reformatories and reform schools

General research®

Institutions and organizations engaged in basic and
general research; and the promotion of such research
and peneral sciemtific knowledge and endeavours.
Covers all expenditures on, and grants for, basic and
general research and scientific endeavours in the
biological, physical or social sciences which are not
linked to the provision or promotion of any particular
kind of service or activity,

2 Defence

Central administration and outlays on research in con-
nexion with activities carried on for defence purposés;
expenditlure on military and civil defence; and foréign
military aid and contributions to imternational military
organizations and alliances. Covers all expenditure, whether
by defence or other depariments, on recruiting, training,
equipping, moving, feeding, clothing and housing members
of the armed forces, and on medical care apd other
services for them Also included are outlays on military
construction and equipment, inspection, {ransport and
storage; capital expenditure for the provision of quarters
to families of military personnel; outlays on military
schools; expenditure for purposes of strengthening the
public services to meet wartime emergencies, training civil
defence personnel and acquiring materials and equipment
for these purposes.

3 Education

31 General administration, regulation und research

Administration of ministries or central departments
of education; general regulation and promotion of
school systems, institutions of higher learning and
adult and other educational activities; expenditure on
research into objectives, orpanization, administration
and methodology of all types of education.

Schools, universities and other educational factlities 9

Provision, management, inspection and support of
primary and secondary schools, colleges and univer-
sities, technical training institutions, schools for the
deaf, blind and dumb of a non-cusiodial character
and adult education facilities; scholarships; and loans
and similar grants to individuals for educational and
training purposes.

Subsidiary services+

Transportation of school

3z

33,

children, school meals,

Tabie 5.3 continues



Table 5.3. Classification of the purposes of government (continued)

3. Education {continued)

33

41

4.2,

43.

5.
51
5.2
6
61.
62
63.

Subsidiary services ' {continued)

medical and denial services furnished in schools, and
other ancillary services designed to promote and
facilitate school attendance

Health

General administration, regulation and research®

Ministries of health and similar government depart-
ments; regulation of standards in respect of hospitals,
medical and dental clinics, doctors, dentists, nurses
and mid-wives, health and sanitation; administration
of national health schemes and medical insurance
schemes; expenditure on, and grants for medical, dental
and health research; and registration of information
on vital events, collection of statistics on infectious
diseases, and the like

Hospitals and clinics ©

Hospitals and similar institutions, including insane
asylums and care of mentally defective; expenditure
on medical and dental clinics and similar centres; and
the outlays in respect of hospital and clinical care,
of national health and medical insurance schemes.
Individual health services

Medical, dental and mid-wifery services except in
hospitals and clinics; provision of drugs and ap-
pliances; immunization, vaccination and similar field
programmes; and outlays in respect of the services
of individual doctors, dentists, etc and drugs and appli-
ances of national health and medical insurance schemes.

Social security and welfare services

Social security and assistance

Administration of payments and funds for unemploy-
ment benefits, old-age pensions, accident, injury, sick-
ness and other berefits to compensate for loss of
income; family, puardians' and widows' allowances;
public relief, war veterans' benefits aid the like.

Welfare servicest

Chiid welfare services and institutions; homes for,
and care of, the aged, disabled, blind, eotc; family
welfare agencies and services; and other special wel-
fare institutions and organizations

Housing and community amenities

Housing

Administration, regulation of standards, and promo-
tion of activities and facilities in respect of housing;
research, subsidies and capital expenditure in con-
nexion with housing Includes expenditure for provi-
sion, assistance or support of housing and related
slum clearance activities; and management expeénses
of pgovernment departments engaged in morlgage
financing of residential buildings, the liabilities of
which are solely to the government

Community development

Agencies engaged in town and country planning and
the promotion and assistance of these activities;
administration, promotion and subsidizing of urban
and rural renewal and community facilities; and re-
search in connexion with community development.
Sanitary services

Facilities and services in respect of the collection and
disposal of parbage and refuse, sewerage and opera-
tion of drainage systems, street cleaning and other
sanitary services; regulations in respect of smoke,
disinfection, disposal of refuse, etc.; public baths and
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comfort stations; and other sanitary activities not
elsewhere classified.

7. Other community and social services

7.1

72

Recreational and reloted cultural servicese ¢

Provision and upkeep of facilities such as parks,
playgrounds, athletic fields, beaches, swimming pools,
camps, hostels and other lodging places which are not
operated on a commercial basis; bolanical and zoo-
logical pardens; libraries, museums and like institu-
tions; theatres, orchestras and art groups Includes
support payments to non-profit institutions engaged in
recreational and cultural services

Religion and services nec.

Expenditure for religious purposes and coniributions
to religious orpanizations; contributions lo fraternal
civic, youth and social organizations

8. Economic services

&1

8.2

83

B4,

85.

8.6

General administration, regulation and research

Ministries and central departments concerned with the
general administration of economic, commercial and
labour affairs; general regulation and registration of
businesses; technolopical, engineering, markel and
similar research not allocable to specific kinds of
industry. Included are price and wape control agen-
cies; labour conciliation services and arbitration
boards; employment exchanges; factory inspection and
the regulation of working conditions; agencies charged
with regulating weights and measures; and general
meteoroiogical and map-making services. Expendi-
tures on repulation, promotion and research linked
to specific kinds of industry are classified in the
pertinent category below.

Apgriculture, forestry, fishing and hunting

Advisory services, conservation, assistan