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FOREWORD

The degree of availability of appropriate data very
often sets a serious limit to the practice ol programming.
Ilethodological elaborations not founded on suffi,cient
identiflcation of available data can be of little practical
use. Indeed, the formulation and evaluation of possible
alternatives in the context of planning involve many
elements of conjecture. Such is especially the case with
certain stages of programming where the pre-selection of
industries, feasibility studies, interindustrial resource
balances, and so forth play a crucial role. In many
developing countries rvhere experience of industrial
development is relatively recent, and where fundamental
changes in the economic structure need to be envisaged
for the future, it is likely that relatively little indigenous
development experience can be utilized for extrapolation
purposes. Under such circumstances prograrnming tends
to have frequent recourse to data representing experience
in other countries, if only for the purpose of setting limits
to expected developments. Such procedures, seldom
made explicit in official documentation but frequently
apparent from worksheet-level information, would no
doubt constitute a serious weakness in today's planning
and programming machinery unless efforts were made to
obtain as a basis a collection of relevant reference data
from a sufficiently wide range of sources, and also to carry
out a careful analysis of their applicability to various
conditions.

A pRorcr FoR INDUSTRTAL pRoGRAMMTNG DATA

With a view to filling'the gap now existing in pro-
gramming techniques in this respect the United Nations
Centre for Industrial Development (CID) has incorpor-
ated in its work programme a series of inquiries and
studies collectively referred to as the Industrial Pro-
gramming Data Project. The specific terms of reference of
this project describe its objective as "establishing exten-
sir.e catalogue data of operational use for industrial
planning and programming on the basis of the existing
statistical and technical information in various countries
rnd examining the adaptability of such catalogue data to
the practical need of developing countries".

The project is ofa long-term nature and at the present
stage concentrates on initiating pilot work along several
lines designed to bring to light certain important poten-
tiahties in this relatively unexplored area. This particular
publication concerns only one of the themes being pur-
sued under the project: the adaptability ofexisting inter-
industry data ofvarious countries to the needs ofdevelop-
ing economies. Even for this particular theme this volume
is intended as a point of departure rather than as an end
product. The articles collected in it constituted the main
part of tlre proceedings of a meeting of an Ad Hoc Group

of Experts convened at the United Nations Centre for
Industrial Development in November 1965 to review
various technical problems and experiences relevant to
the issue and to formulate a concrete scheme of work to
be carried out in this field by the Centre. The special
studies initiated after this meeting will be published in a
separate volume at a later date. The results of other lines
of work being undertaken under the project, such as the
intercountry interestablishment comparisons of the
structural and functional characteristics of various
specific manufacturing plants, will be published in sub-
sequent issues of this series schedded in connexion with
the project.

INrrnlNpusrRy RELATToNs TABLEs As A souRCE oF
PROGRAIUMING DATA

Industrial planning and programming has many dif-
ferent facets ranging from the formulation of individual
projects to consistency and optimality considerations in
broader contexts involving iterative processes ol mutual
adjustrnent between microscopic and macroscopic require-
ments, and betiveen short-run policy measures and long-
run perspectives. I(nowledge of the profi.le of industries
or sectors constitutes an important part of programming
data. One of the most important applications ol more or
less detailed industry-level programming data arises in
connexion with the techniques of tracing the direct and
indirect interdependence between input and output flows
of goods and services. This interdependence governs the
interindustrial balance of an economic system and
influences the choice of industrial development strategies.

During the past decade there has been a pronounced
increase in efforts to compile interindustry data as a tool
for efficient projection and planning, or as an integral
part of the system of national accounts. A quick review
indicates that about 55 (and possibly more) countries
have now compiled their own interindustry tables with
either governmental or private resources. More than half
of these countries are developing countries. The tables
compiled in different countries for various years are
however far from comparable. Some are more detailed
than others; the quality of basic data, compilatory
precision, classification of industries and commodities
and other factors vary a great deal among the tables.
Those of the developing countries are on the whole of a
rudimentary nature; they reflect the lack of detailed and
comprehensive statistics in these countries. In vierv of the
rapid pace of structural changes in their economies the
cost involved to developing countries in the compilation
of complete, detailed interindustry relations hardly seems
justiflable to them. Unfortunately the usefulness of such
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rudimentary tables for practical purposes connected with
industrial programming is generally extremely limited.

To meet the pressing need for good reference data for
perspective planning purposes at least three different
measures may be suggested: (a) strengthen the existing
statistical data, (b) borrow, wherever appropriate, tech-
nological coeffi,cients from countries that have well-
organized, detailed interindustry data, or (c) do without
the special programming methods which presuppose the
availability of a full-fledged input-output table.

It is clear that any serious attempt to increase the stock
and availability of reliable data necessarily involves pro-
visions for the improvenient ol statistical organs within
each country. The concept of catalogue or reference
programming data pursued under the CID project should
by no means be taken as a substitute for a programme of
indigenous statistics. On the contrary, the relationship
between reference data and national data is essentially
complementary in the sense that the former can serve as
checkpoints for the reliability and projectability of the
latter, especially when national data are of only a
rudimentary nature and also when insight into future
potentialities is called for in order to make choices
among feasible alternatives.

The second and third of the measures mentioned above
are, in a way, two sides of the same coin. It is only within
certain limits that we can transplant the interindustry
relationships observed within one country to another.
This possibility is, in most cases, limited to that part of
interindustry data which can be relatively salely con-
sidered as being of "technological" origin, i.e. individual
column of input coefficients indicating the composition of
material inputs of each specific industry. The trans-
plantation of these so-called technical coefficients occurs
most frequently in connexion with marginal adjustments
needed for projection purposes. The raw material for this
"cooking recipe" does not have to relate to the produc-
tive system of a national economy as a whole, but can
concern any particular aspects and branches of the system
which are considered as being of strategic importance.
The technique of programming applicable to these data
can in itself be flexible, not being lirnited to the con-
ventional application of the Leontiefian "input-output"
analysis; the data used for the so-called "commodity-
balance analysis" for principal industrial commodities,
"physical input-output analysis" for a particular group
of industries etc. are all, in this context, considered as
an integral part of interindustry information.

In order to deal with the real problems relating to the
dynamic aspects of interindustry relations, such as the
emergence of new industries, substitution of one material
for another, extension of fabrication processes through
additional stages, etc., the interindustry information
should be organized in a much more detailed manner
than is usually the case with the published forms of
input-output tables. The across-the-board adaptability of
the information contained in most published tables,
which is particularly important for the purpose of ex ante
economic analysis and planning, must be considered as

strictly unwarranted unless the information hidden
behind those tables is carefully examined in detail.

A FORWARD STEP NEEDED FOR INTERNATIONAL
COMPARISONS

A straightlorward comparison of the published tables
among different countries would immediately come up
against difficulties arising lrom the diverse compilatory
gaps existing among them: accounting unit in basic data,
sectoring for tabulation purposes, methods of valuation
of transactions, treatment of imports, treatment of
dummy sectors etc. are among the most familiar factors
susceptible to such variations. This highlights the signifi-
cance of the work of the Conference of European
Statisticians regarding the international standardization
of the methods for input-output compilation.l The
manual on a similar subject recently prepared by the
United Nations Statistical Office is also an indication of
the increasing need of internationally comparable data in
this field.'The practical proposals for comparable inter-
industry data so far put forrvard are, however, consciously
linked to the problem of integrating interindustry tables
into the standard system ofnational accounts; they thus
tend to concentrate, at least for the time being, on tables
compiled for highly aggregative economic sectors, and
hence many steps removed from the underlying details of
industrial statistics.

At present very little is known about what the truly
comparable data for different countries would look like;
still less about the nature and range of elements suscept-
ible to across-the-board adaptation which could be
revealed by a comparative analysis of such data. The
attempts at intercountry comparative analysis which har.e
so far been undertaken seem to be mostly concerned u ith
the over-all characteristics of input-output tables. Adjust-
ments applied to existing tables for the purpose of
comparison are somewhat patchy, with frequent recourse
to aggregation techniques to avoid the difficulties arising
from compilatory differences. In this way comparatire
evaluation tends to be limited to relatively small tables,
with about twenty or even fewer intermediate sectors.
Some of the studies indicate that the "fundamental"
pattern of interdependence among productive sectors is
somewhat similar among industrialized countries I the
similarity is revealed, however, not with respect to the
magnitude of individual coefficients but rather in such
general terms as approximate decomposabilt1, and
triangularity of the over-all matrix. For operational
planning purposes the similarity in such a broad sense is
superfi.cial rather than fundamental. There are also other

1 The most recent report of the rvorking group convened under
this Conference is available in "Input-Output: Nationnl Tables and
International Recommendations for Development and Standardiz-
qtion", in United- Nations, Economic Commission for Europe,
Economic Bulletinfor Europe, Vol. 16, No. 2, Nov. 1964, pp. 1-31.

2Problems of Input-Output Tables and Analysis: Studies in
Metltods, Series F, No. 14 (United Nations publiCation, Sales No.
66.XVII.8). See also Input-Output Bibliography, 1955-1960, United
!!a1!ong, N.Y., 1961 (ST/STAT/7) anld Input-Ourput Bibliography,
1960-1963 (United Natioos publication, Sales No. 64.XVII.1d).
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studies at the comprehensive level which draw more
attention to dissimilarities than similarities among
countries; each country's pattern of industrial develop-
ment reflects its peculiarities with respect to resource
endowment and the extent and pattern of participation in
international trade, as well as its stage of industrial
development. As long as they are based upon highly
aggregative data however, the revealed dissimilarities can
be no more than indications of some crude topological
features of different national economies which are essen-
tially different from an appraisal of the intercountry
adaptability of basic perameter-patterns.

For this latter purpose it is likely that an appropriate
scheme of comparison will have to be established on the
basis of data at the worksheet level available at the stage
prior to the squaring of these data into the conventional
form of input-output tables. It should also be borne in
mind that before arriving at comparable elements of
"technological" origin one must cut through difficulties
such as the variation of product-mix of each industry,
structure of relative prices and scale of production.

The purpose of the meeting of the expert group con-
vened in November 1965 at the CID was thus to explore
feasible approaches which would meet these require-
ments. While the primary sources of information con-
sidered at this particular meeting were those accumulated
in various countries in connexion with the compilation
of input-output relations, emphasis was laid on the aspects
which would help to strengthen the link between aggre-
gate planning and project-level programming.

Cn.q.nacrurusrrcs oF rHrs voLUME

Most of the articles in this volume are selected from
those originally prepared as discussion papers by the
participants in advance of the above meeting. The original
papers have been partly revised or amplified for the
purpose of this publication. The three articles by Vera
Nyitrai (Hungary), Nikola Petrovi6 (Yugoslavia) and
Hans Wittmeyer (Federal Republic of Germany) are
based on their contributions made available later to the
CID in order to enlarge the scope of discussion and
material relevant to the theme of this publication.

The subject matter dealt with in the following twelve
articles varies considerably, and so does the nature of
their implications relative to the concept of industrial
programming data. But they can be roughly divided into
two parts.

Part I relates to the characteristics ofinterindustry data
of individual countries reviewed with particular emphasis
on the auxiliary tables and various supporting statistics
concealed behind the published lorm of input-output
tables, and also with emphasis upon factors influencing
the stability or projectability of compiled technical
coefiicients. The selection of these articles is intended to
provide planners with an opportunity to become
acquainted with the data of some countries wrth
relatively well-organized documentation in this field, but
which are not usually available in languages that are

wideiy used (Finland, Hungary, Japan, the Soviet Union
and Yugoslavia). The recent accomplishment of the
Statistical Office of the European Economic Community
in recompiling the medium-sized tables of the five mernber
countries into a comparable form is certainly of great
signifrcance. However, a full report on this work (a
review of which might otherwise have been given a
suitable place in this volume) is already readily accessible
in the publications of the EEC Statistical Office. Certain
technical aspects of those EEC tables relating to the
chemical sector are examined in some detail in the
chapter by Hans Wittmeyer appearing in Part II^

The six articles in Part II concern various analytical
experiments made for intercountry comparisons of inter-
industry data, and'suggestions regarding approaches to
be followed for further, more serious comparative
evaluation of existing data.

The approaches suggested in most of these articles, as
well as the discussions which took place at the meeting
ofthe expert group, generally seem to follow two different
but mutually complementary directions. First, there is a
common concern to examine the extent to which o'basic"

interindustry data, mostly existing in the form of work-
sheets for compilation rather than in the published tables,
could possibly be reorganized for purposes of detailed
intercountry comparisons. For that purpose some authors
are concerned with comparative analyses of various
national tables reconciled at relatively aggregative levels.
It is indeed true that such comparisons will play an
important role in locating, sizing-up and screening
prospective fields in which detailed comparisons are to be
undertaken. However, admitting that there is already
sufficient evidence regarding the approximative decom-
posability of the comprehensive matrices, some authors
are even more conaerned to establish concrete schemes

according to which detailed partial input-output relation-
ships can be compiled for blocs or complexes of specific
industries.

The formal recommendations made by the expert group
are reproduced below. In relation to these recommenda-
tions it should be remembered that the articles collected
in this volume are all meant for background material for
the preparatory work needed to implement them.

Research conceived in line with the recommendations
is now under rvay at the CID with the help of a special
working party organized by experts from several
countries. Its immediate purpose is to pin-point strategi-
cally important segments of the interindustry balance to
be investigated selectively in greater detail and to dis-
tinguish areas that are typically more comparable from
those that tend to be less so as among different countries.
In pursuit of this objective an effort will be made to
develop a technique for handling the problems of relative
prices, industry-mix, product-mix, degree of integration
etc. in the context of intercountry comparisons. It is
hoped that a snbstantial part of the collection of informa-
tion and its analysis and interpretation will be completed
in 1967 and published in a later issue of the Industrial
Planning and Programming Series.
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REPOR.T AND RECOMMENDATIONS FOR TI{E INDUSTRIAI, PROGR.AMMING DATA PRO.}ECT OF

TTIE UNITED NATIONS CENTRE F'OR INDUSTRIAL DEYELOPMENT'BY THE FIRST AD ITOC GR.OUP

OF EXPERTS WHICH MET IN NEW YORK FROM 9 TO 12 NOYEMBER 1965

Letter of transmittal ta the Comtnissioner for Industrful Developnrcnt

We have the honour to submit herewith the report ol the First Ad IIoc Working
Group on Industrial Programming Data. It is the outcome of our meeting held at
New York during the four days commencing 9 November 1965. At the request of the
Group, Dr. Anne P. Carter acted as Chairman of the whole Group. Professor Wassily
Leontief and Mr. Morris Goldman acted as Chairman of Sub-committees I and II
respectively, rvhich were formed within the Group during the above meeting period.

The terms of reference given to this Group by the Commissioner for Industrial
Development lvere:

"To examine the adaptability of existing industrial programming data of various
countries to the needs of developing economies, with special reference to existing
interindustry tables and related basic data from which they are compiled, and to
formulate feasible lines of research to be undertaken by the Centre for this purpose."

The following report was written by the Group at the meeting and represents the
consensus of all fifteen members of the Group as to the nature and scope of the
research study recommended for the United Nations Centre for Industrial Develop-
ment as part of its Industrial Programming Data Project.

We wish to acknowledge our gratitude to the staff members of the Policies and
Programming Division ol the Centre who acted as technical secretaries for the Group.

Signed by (in alphabetical order):
Aujac, Henri; Cao-Pinna, Vera; Carter, Anne P.; Denisenko, Ivan M.; Eleish,
Gamal E.; Forssell, Osmo; Goldman, Morris; Helmstaedter, Ernst; Hoffenberg,
Marvin; Leontief, Wassily; Matuszewski, T. I.; Sevaldson, Per; Thore, Sten;
Treml, Vladimir G.; Watanabe, Tsunehiko.

New York, N.Y., 12 November 1965

I. INrnonucuoN

Most developing countries engage in some form of
programming of industrial investment and industrial
projects. It is obviously important that they should do so
on the basis of the best possible available information
and using the available data to the greatest possible
extent. The Group feel that the Industrial Programming
Data Project may fill a gap now existing in thisfield, and
may thus be a positive step in aiding the developing
countries in the formulation of their industrial plans and
policies.

The need for such a project arises from the present
state of data availability in the developing countries when
considered against the demanding nature of industrial

programming. lt is a rveil-known fact that many of these
countries lack the basic data necessary for industrial
programming and, with only a few exceptions, there is an
almost complete lack of data describing the structural
characteristics of the economy. At the same time the
economists are pressed to produce industrial development
programmes, advise on choices of investments and
technology as well as a host of other difrcult economic
matters. Even when consulting firms are asked to appraise
industrial projects there remains the problem of evaluat-
ing the total impact of such projects, for which purpose
the available data in these countries are generally
inadequate.

The Group were informed of and kept in view thc
Centre's Studies of Manufacturing Establishments, which
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is a part of the Industrial Programming Data Project
already under way in the Centre. This study is designed
with particular emphasis on the plantJevel data and con-
sists of compiling and analysing the experiences of
individual establishments in various countries relating to
certain techno-economic reiations which are considered
as being of crucial importance for industrial pro-
gramming.

The attention of the Group was drawn to the fact that
the developed, as well as some developing, countries have
already collected a wealth of interindustry data which,
with some adaptation, could be ertremely valuable in
guiding the developing countries in choosing their
industrial strategies and in formulating consistent
industrial programmes. Because of the complexity of
interindustry data which in many respects differ from a
mechanical aggregation of establishment data, and also
because industrial programming spans various phases
ranging from the formulation and evaluation of individ-
ual industrial projects to the assessment of the con-
sistency of general resource allocations, the Group are
agreed that the proposed research project concentrating
on the data compiled for interindustry analysis should be
considered as an additional branch of the Industrial
Programming Data Project to be carried out in conjunc-
tion with the Studies of Manufacturing Establishments
mentioned above.

The effort of the Group was thus concentrated on
examining the feasibility of reorganizing and analysing
various forms of interindustry data as they exist in various
countries, with a view to making them operational for
programming purposes in developing countries. After
general debates on various problems and issues involved
in such a task, the Group formed two sub-committees:
Sub-committee I rvas concerned with the reconciliation
and analysis of interindustry information, particularly
aiming at the derivation of some reference data which
might be operationally useful for the purpose of assessing
alternative nationally or regionally balanced patterns of
industrial development; and Sub-committee II worked
with stronger emphasis on aspects of detailed inter-
industry information that might be linked with the pro-
gramming data required for formulation and evaluation
of specifi.c industrial projects.

The reports of the two sub-committees were prepared
separately, but were discusseC later by the entire Group.
It was noted that the two reports involved common
elements in many respects, this being indicative of the
complexity of the data needed for research which makes
the two approaches mutually interdependent. Differences
between them are, however, suggestive as to the phasing
of work, which should be carefully planned in carrying
out the proposed project. For this reason the Group are
agreed in presenting these two reports as they are, without
attempting to merge them into a single one.

II. Rrponr oF SUB-coMMmrrr I

This report summarizes the deliberations of Sub-
committee I, formed by five members of the Ad Hoc

Group of Experts during its meeting period: Gamal E.
Eleish, Senior Lecturer, African Institute for Economic
Development and Planning, Economic Commission for
Africa, Senegal; Ernst Helmstaedter, Professor, Institute
for Social and Economic Sciences, University of Bonn,
Federal Republic of Germany; Marvin Floffenberg,
Professor, Institute of Government and Public Affairs,
University of California at Los Angeles, United States;
Wassily Leontief, Professor, Harvard University, United
States, and Tsunehiko Watanabe, Professor, Gakushuin
University, Japan. This report is intended to formulate
a feasible work plan for the treatment of existing data
from various countries in the form of reference pro-
gramming relations particularly suitable for the purpose
of assessing comprehensive resource balances in altei'na-
tive development plans.

The suggested work plan is set out in four stages: (I)
reorganization of existing interindustry information,
(II) operation necessary to secure intercountry com-
parability of coefficients, (IID construction of comparable
or partially comparable tables and (IV) preparation of
reference information for industrial planning and pro-
gramming purposes.

Stage I: Reorganization of existittg intertndustry
information

Before starting the collection of relevant interindustry
information from various countries it is recommended to
engage in preparatory work to establish a basic frame-
work in which information from individual countries will
be recollated on an analytically reconcilable basis. This
preparatory work may have recourse to the interindustry
data available in a few countries possessing sufficiently
detailed and well-organized documents in this f,eld.

The industry classification suitable for this framework
may be of an order of two hundred or more, implying
the possibility of different countries laying greater
emphasis on different industries in contributing informa-
tion sufficiently detailed for comparison purposes. Many
countries, especially small ones, do not seem to have
enough interindustry data to complete the frameu'ork. It
is worth noting however that there rvill be many cases
in which information compiled in a small table for a
small economy can attain the same degree of specificity
as that compiled in a larger table for a larger economy.

Interindustry information to be collected in accordance
with the framework should include, u.herever possible-

(i) flow (and flow-coefficient; tables. completed with
rows and columns describine value added and
fi.nal demand,l

(ii) import tables,

(iii) quantity tables,

r Flow coefficients should be those compiled on the total supply
basis (i.e. including imported inputs) if a complete import table is
not available. Efforts should be made to comply with the recom'
mendations of the Conference of European Statisticians concerning
the standardization of input-output tables, especially as to the
definition of final demand sectors and value-added categories, and
the distinction between material goods and services and non-
material services.
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(iv) commodity prices and price deflators (with
distinction between domestic use and exports), and

(v) capital coefficients tables as fully detailed as
possible, and labour coefficients (with skill
specification, if feasible).

As soon as the above preparation js under way the
Centre will contact experts in various countries to
organize special study groups in order to collect and
collate the available interindustry information, both
published and unpublished, into the framework
mentioned above.

Stage II Operatiort necessdry to secure inlercountry
comparability of co ffi cients

This operation is not intended to secure tire same
degree of comparability for all coefficients but is aimed
at reducing the discrepancies due to differences in the
definition and statistical procedures involved in the
original data. Major tasks to be envisaged in this opera-
tion are-

(i) realignment of sectoral and commodity classifica-
tion, and

(ii) compilation of relative-price deflators appropriate
for intercountry comparisons.

The first task will be guided by both the International
Standard Industry Classification and the basic frame-
work of sectoring used in the few selected most detailed
national tables. Compilation of price deflators is the most
important task of all and consists of the following steps:

(i) to establish, for each country considered, average
prices applicable to the product-mix of each
producing industry;

(ii) to obtain intertemporal price deflators applicable
to each country's tables; and

(iii) to estimate relative-price deflators for inter-
country cornparison (adjustment for any special
price regulations, tariffs and indirect taxes, as well
as relative (market) price indexes relating to the
commodities appearing in quantity tables or
similar).

In the accomplishment of the above tasks it will be
helpful to atalyze the product-mix of comparable sectors
in different countries. A number of techniques developed
for intertemporal comparisons within a country will prove
to be applicable to such analysis.

Stage III: Construction of comparable or partidlly
comparable tables

The results of the work performed at the previous
stages r.vill make it possible to reconstruct tables of
various national economies which are partially, if not
entirely, comparable. The size of such tables can be
varied according to the type of needs.

Stage lV: Preparation of reference infornrution Jbr
i nd us t r ial p I ctnning and p r o gr anun in g pur p o s e s

Among the various conceivable aspects of this task,
the following have been noted in particular:

A. Description of structural characteristics ol economies
at various levels of development:

(i) patterns of interindustrial relations in a highly-
developed economy (this may be called "reference
table");

(ii) variations of the reference table reflecting:

(a) differences in size ol economy and role of
foreign trade,

(b) absence or preserlce of speciflc industries, and

(c) various stages of technological progress, etc.

B. Analysis of input requirements of speciflc industries:

(i) indication of "strategic" coefficients by means of
sensitivity tests;

(ii) comparison of labour and capital requirements
and import contents oi inputs;

(iii) comparison of output distribution; and

(iv) indication of speciflc areas which require detailed
technological studies.

C. Preparation of o'examples" for the use of the reference
table and its variations for assessment of alternative
balanced patterns of industrial development.

The work at this stage, as well as at some phases of the
preceding stages, requires extensive use of electronic
computation facilities. It is recommended that the Centre
establish a means of access to such facilities.

IIL REponr or Sus-coltlrlrrrn II

Sub-committee trI was formed by the remaining ten
members of the First Ad Hoc Group of Experts on
Industrial Programming Data during its meeting period.
They were: Henri Aujac, Director, Bureau d'informations
et de prdvisions dconomiques, France; Vera Cao-Pinna,
Director, Ccntro di Studi e Piani Economici, Italy;
Anne P. Carter, Senior Research Associate, Harvard
University, United States; Ivan M. Denisenko, Chief of
Section, Economic Institute of the USSR, Planning
Commission; Osmo Forssell, Research Fellow, Central
Statistical Office of Finland; Morris Goldman, Associate
Director, Office of Business Economics, Department of
Commerce, United States; T. L Matuszewski, Professeur
agr6g6, Universit6 de Montr6al , Canada; Per Sevaldson,
Senior Statistician, Central Statistical Bureau of Norrvay;
Sten Thore, Professor, School of Economics and Business
Administration, Norway; and Vladimir G. Treml,
Associate Professor, Franklin and lt{arshall College,
Lancaster, Pa., United States.
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This report is concerned with substantive aspects of
the compendium of detailed interindustry information
which the Centre is recommended to establish with a
view to facilitating efficient and consistent linkage
between the aggregative and the project-level planning
and programming.

Stage I: Assembling a compendiunt of detailed informatiort
on industrial input palterns

Detailed input-output information covering 75 per cent
or more of material inputs will be gathered for selected
industries of major interest to developing countries. This
material rvill not be limited to published input-output
information, and should draw heavily on worksheets and
special studies used in preparing and analysing published
tables. Ex qnte or "planning" input-output structures
should also be considered as an additional source of
information. The survey may be limited to the collection
of already existing information, published or unpublished,
and should be pursued in close co-operation with other
United Nations agencies. Fullest use should be made of
information contained in the discussion papers prepared
for the present meeting of the First Ad floc Working
Group and also of tlie data being gathered in tire Studies
of Manufacturing Establishments which are already
under rvay in the Centre for Industrial Development.

Materials in the compendium wiil not necessarily be
directly comparable among countries or among different
industries in the same country but will include descriptive
information required for interpretation. The extent of
detail to be aimed at for this stage will be less than that of
the establishment-level statistics but will correspond to
the worksheet-level data available for interindustry com-
pilation before the squaring of these data has been
attempted. In particular, the desire to give uniformly
classified inputs and outputs for different industries ought
not lead to the withholding or aggregation of rvhatever
fragmentary information may be usable for compilation
purposes. While the collection of materials recornmended
in Stage I will be of great value in itself its value will be
much enhanced by reconciliation and analysis as recom-
mended in the Centre's proposals addressed to the
members of this Working Group. Such reconciliation and
analysis is envisaged as Stage IL

For any given industry, the compendium should
include the following information, to be divided roughly
into the following six categories:

(l) Detailed definition and descriptiotr of the industry.
This should include such items as year of reference,
definition of processes, number and size distribu-
tion of plants, proportion of public ownership,
installed prime movers, and other characteristics
of equipment.

(ii) Characteristics of output-mix. Commodity and
process mix should be specified insofar as possible
in terms of quantity (in specified units), price and
total value. Primary, secondary and joint products
should be distinguished.

(iil) htput requirements. These should include capital-
input requirements wherever possible, as well as
current inputs of basic and auxiliary materials and
services and primary factors. Where possible,
materials should be subdivided into domestic and
imported items, and labour requirements sub-
divided by types and skills. Depreciation, taxes and
other value-added elements should also be
collected. Wherever possible, quantity, price and
value of inputs should be specified.

(iv) Input cofficients. The basis of the coefficients
should be specifled; i.e. total supply base or
domestic output base, gross or net of intra-
industry transactions. Any provision made for
non-proportionalities, especially of auxiliary in-
puts, should be noted. The stock of capital should
be related to capacity output as well as actual
output, and wherever possible the information
useful for an indication ofits age structure should
be collected.

(v) Major consutning industries. These should include
deliveries to flnal demand and be subdivided, if
possible, into private consumption, current govern-
rnent demands, gross capital formation, exports
and inventory changes. The level of aggregation
specified for consurning industries may be less
detailed than that specified for inputs, and it is
not likely that both quantity and value informa-
tion rvill be available in all cases. However, for
intra-industry transactions every possible speci-
flcation of detail should be made.

(vi) General appendix. This should cover matters such
as sources of basic information, compiling agenay,
valuation basis and conventions for handling
taxes, secondary products, transportation, trade
margins and dummy industries.

In some countries, information can be collected for
more than one year and in more than one region. Not all
countries should be asked to contribute equally detailed
information on all industries. Particular efforts should
be made to include developing countries for which
reliable data exist for certain sectors-particularly for
nervly introduced industries.

It is recommended that a task force be set up for
gathering information from the statistical agencies of the
various countries, or alternatively that correspondents be
appointed in different areas to transmit the information
to the Centre. It is also recommended that the Centre
select a small study group to supervise the collection of
information and to orgarize research activities to be
conducted in Stage II.

Stage II: Analysis of intercountry dffirences in input
patterns

This will consist of analysis and interpretation of the
information compiled in Stage I and an attempt to explain
intercountry variation in selected important technical
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coemcients. Such analysis is, of course, vital for success-
ful application of these programming materials. It is
recomrnended that the Centre take full advantage of
r arious comparative studies mentioned in the papers
submitted to this meeting and that it have the advice of
technical consultants for particular industries being
surtel'ed. Intercountry differences in such factors as
prices, product and process-mix, degree of integration,
utilization of capacity, and various characteristics of the
capital stock should be considered. It should also be

noted that differences among c<lefficients for the develop-
ing and the more developed countries often reflect special
technical and organizational problems associated with
the introduction of new industries in developing
economies.

It would be too ambitious to attempt reconciliation of
differences among all coefficients for all countries at this
stage. It is recommended that Stage II begin experi-
mentally with intercountry comparisons of principal
coefficients for a few industries.

xv
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D{PUT.OUTPUT TABLES OF JAPAN: BASIC FRAMEWORK, PRIMARY DATA AND
INTERTEMPORAL COMPARISONS

Shuntaro Shishido, Economic Planning Agency, Goqernment of lapan

I. A snrcr suRvEy oF THE JnpeNesE rNpur-ourpur TABLEs column in final demand. However, in the 36-sector table,
which was designed specifically for analytical use, all non-
competitive imports were eliminated by regarding them
as competitive to domestic products.

The 1951 table for Japan proves to be largely consistent
with the data in the national income accounts of the
Economic Planning Agency (EPA). The aggregates of
value added and final demand (net of imports) are
conceptually equal to the Gross Domestic Product
(GDP) at market price (inclusive of indirect taxes less
price subsidiesl.

Besides the input-output table with 182 sectors, a
"quantity table" of 345 x 182 was also compiled, in
which demand and supply balances for 530 selected
commodity groups are indicated in both value and
quantitv terms. This table was of great use for the study
on the physicai aspect of interindustry relations.

As noted above, in the aggregative table prepared with
36 sectors all imports are treated as competitive, and by-
products and scrap are separated from the output of
original industries and are grouped into dummy sectors.
A similar 36-sector table, though of a very preliminary
nature, was prepared for the year 1954 by the MITI,
principally for the purpose of comparative analysis of
production structure between 1951 and 1954.4

The EPA also compiled a small input-table for 1951
independent of the MITI work. This table has nine
sectors and is designed for the integration of the input-
output scheme with the existing national income statistics.

2. The 1955 table

In view ofthe extensive use ofvarious types ofdata, the
compilation of the new bench-mark table for 1955 was
made through collaboration among various government
agerrcies, such as MITI, EPA, the Ministry of Agriculture,
the Ministry of Construction, the Statistics Bureau etc.,
for which the Statistical Standards Bureau of the Admin-
istrative Management Agency played the role of co-
ordinator. This is the flrst official table worked out by the
Government and it contains 122 sectors. The underlying
research was undertaken, however, for about 300 sectors.

Again the statistical unit is on an activity basis, and
emphasis is laid on suitability for analytical use and
comparability with the l95l table. All transactions are
valued at producers' market prices (as in the case ol the
1951 table) but average, instead of actual, prices are

Since about 1953 three bench-mark input-output
ubles have been prepared in Japan for 1951, 1955 and
1960. Although many other preliminary tables have been
compiled by various organizations, our major emphasis
in this article will be placed on these bench-mark tables,
since they form the statistical basis for those preliminary
tables.

l. The 1951 table

The l95l tablel was prepared by the Ministry of
International Trade and Industry (MITI) for the purpose
cf analysing the structural changes of industries in
connexion with the balance-of-payment, employment
and investment problems.

Although the published table is available on a 182-
sector basis,2 the basic table was compiled in a rectangular
macrix of 527 x 182. One of its distinctive features is the
use of activity basis for its sectoral classification, a
practice followed by the subsequent bench-mark tables.
This is due mainly to its analytical advantage and also to
the survey method of the Monthly Survey of Industrial
Production by the MITI, in which the basic information
on output and input is collected on an activity, not an
establishment basis.

The original industrial classification for the table is
designed for the MITI's administrative use, and is now
being adjusted to the ISIC3 by the Council for Industrial
Planmng on a l53-sector basis of the 1960 table.

By-products and scrap are treated as part ofthe output
of the sector in which they originate and are transferred
to the using sectors. This procedure is the same as in the
United States table for 1947 compiled by the Bureau of
Labor Statistics. All transactions are valued at producers'
market prices, that is inclusive of indirect taxes less price
subsidies.

Imports are divided into competitive and non-
competitive areas, and the former are treated as a negative

l See H. B. Chenery and P. G. Clark, Interindustry Economics
(Wiley, New York, 1959), Chap. 7, and S. Shishido, Recent Input-
Outpat Studies in Japan, Memorandum C-6 of the Stanford Project
for Quantitative Research in Economic Development, 1957
(mimeographed).

2 The number of sectors mentioned in this paper to indicate the
size of an input-output table refers to producing sectors alone and
does not include final demand columrs and primary input rows.

3 United Nations, International Standard Industrial Classification
of All Economic Activities, Statistical Papers Series M, No. 4,
Rev. I (New York, 1958).

a Ministry of International Trade and Industry, lapan, Inter-
industry Analysis of the lapanese Economy,1957 (iu Japanese).
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4 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

adopted in order to overcome the difficulty arising from
price differentials occurring within an export column.

As to the sector classifi.cation, the second (1955) table
employs a more standardized system than the 1951 table.
This system is largely based on the Japanese Industrial
Classification (JIC1, slightly modified for interindustry
analysis.

The treatment of by-products and scrap is almost the
same as in the 1951 table: they are regarded as a part of
the output of the sectors in which they originate and are
transferred to the using sectors.

Imports are treated in a different way, so as to provide
a more comprehensive relationship between domestic
and imported products. Since each transaction cell is
divided into imports and domestic products, there are
2n x n transactions in the 1955 table. Thus one can avoid
the arbitrary distinction between competitive and non-
competitive imports.s This method of presentation seems
to have the demerit, discussed later, of requiring too
large a space for practical use.

As for linkage to the national income accounts, the
table is mainly in accordance with the national income
concept, except for education and health services, which
are charged to the household sector whether they are
produced by private or by government organizations.

As with the 1951 table, a "quantity table" is attached.
It contains 178 cornmodity groups and 122 using sectors.

A preliminary table with 35 sectors was prepared by
the MITI for 1959 and used for the analysis of industrial
structure, employment and investment pattern etc.6

3. The 1960 tqble?

'fhe third bench-mark table was compiled for 1960
during 1962-63 through co-operation among varions
government agencies and under the co-ordination of the
Statistical Standards Bureau.s This ofiicial input-output
table marked a turuing-point in the post-war history of
input-output research at government level, as regards
(a) comprehensiveness of the accounting system em-
ployed, (b) international comparability, (c) statistical
reliability as a basis for revising the existing national
income statistics, and (d) utilization for the Medium-
Term Economic Plan. These four points are discussed
below.

(a) The accounting system. The 1960 table is available
with two types of valuation (producers' prices and pur-
chasers' prices), together with three converting matrices
(i.e. for freight charges, for trade margins, and for by-
products and scrap) and three supporting tables (i.e.
quantity table, import matrix, and employment matrix).

6 For the theoretical criteria for this distinction see section Il
below.

6 Ministry of Internatiotral Trade and Industry, Iapan, Inter-
industry Analysis of the Japanese Economy by the 1955 Interindustry
Table, 1962 (in Japanese).

? See annex for further technical details.
sStatistical Standards Bureau, Administrative Management

Agency, Japan, A Report on the Interindustry Table for 1960
(Tokyo, 1963) (io Japanese).

All these official tables are available on a 1S3-sector basis,
while the original data are also available on IBM punch-
cards in the form of a 450 x 350 transaction matrix. As in
the previous tables, each sector is defined on an activity
basis.

The dual presentation of the input-output table at both
producers' and purchasers' prices was motivated by the
usefulness of the latter, especially for flnal demand
analysis and comparison with the national income
accounts.e It should also be noted that such dual presenta-
tion is not unduly expensive, since the converting
matrices for freight charges, trade margins etc. can be
estimated from relevant statistical sources in parallel with
the ordinary input-output estimation at producers'
prices.lo

The use of "negative input method" for by-products
and scrap that was employed in the 1960 table is believed
to be more advantageous for computing technological
inter-relationships than the conventional "transfer
method" employed in the 1951 and the 1955 tables. Thus
the amount of output in each sector is smaller than that
for the previous tables by the amount of by-products
and scrap originating in it.

A11 imports are treated as competitive, but a special
square matrix for imports on a 153-sector basis was also
estimated, so that the whole table at producers' prices is
now easily convertible into an input-output table on a
non-competitive or semi-competitive import basis.

Unlike the 1955 table that for 1960 adopts actual
prices instead of average prices, even if price differentials
seem to be significant in certain sectors. This treatment is
due to the need to maintain consistency with the national
income accounts. However, conversion into an ayerage-
price table can easily be made by using the allocation
pattern in physical terms derived from our quantity table
on a 151 x 153 basis. This type of flexibility in treating
imports and in the valuation of transactions can be con-
sidered as an irnportant feature of the 1960 tables.

Consistency with the standardized national accounts,
especially with the System of National Accounts and
Supporting Tab1es (SNA),11 was also taken into account
more rigorously. This is especially the case with the
imputation of interests and rent. Since the imputed
interest charges are distributed amoug the related sectors
on the basis of sectoral bank deposits etc., the values of
operating surplus in those sectors are reduced by these
amounts. On the other hand, the rental income of the
real estate sector is distributed to the original producing
sectors so that the amounts of value added in those
sectors are increased.

0 See S. Shishido, "Problems in the International Standardization
of Interindustry Tables", io, lournal of the American Statistical
Association, March 1964.

10 In cases where there are oo cost data for "cost approach", so
that one must rely simply on "market approach" at producers'
prices, the preparation of these converting matrices would be
difficult.

11 United Nations, A System of National Accounts and Supporting
Tables, Depattment of Economic and Social Affairs, Series F,
No. 2 Rev. 2 (New York, 1964).
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(b) International comparability. In the 1960 table
particular stress is laid on international comparability in
order to facilitate analytical use olthe table, in particular
for comparisons of technology, import dependency, fi.nal
demand, patterns etc. The International Standard
Industrial Classification (ISIC) of All Economic Activities
rvas adopted as a basis for sectoral classiflcation, although
slight adjustments were needed to modify it from an
establishrnent to an activity basis. For instance, electricity
for its own use and own-account construction are
separated from their original sectors and integrated
respectively into the commercial electricity and the
construction sectors.

Coke produced by steel industries is however included
in the output ofthe specialized coke-producing sector.

As for consistency with the standardized concepts of
national accounts, rows for primary inputs and columns
for final demand are defi.ned in accordance with SNA.
For practical use, the fourth quadrant of the table (i.e.
intersections of final demand columns and value-added
row) are left completely blank.

(c) A basis for revising national income series. Eyen
after conceptual adjustments there were in fact certain
statistical discrepancies observed between the national
income and the input-output estimates for 1951 and 1955.
However, most of such gaps will be eliminated in the 1960
table, since the national income series since 1951 are
themselves to be revised substantially on the basis of the
1960 table. The new series are to be published by the
end of this year, so that an integrated use of national
income and input-output models will be greatly
accelerated.

(d) Utilization for the Medium-Terru Economic Plan.
The 1960 table is the first to be officially applied for the
preparation of government economic plans. The official
table with 153 sectors was aggregated into 60 sectors for
planning purposes, and a test was made on the stability
of input-output coefficients between 1955 and 1960. For
this purpose, the 1955 table with 122 sectors was adjusted
for 1960 prices by the Council for Industrial Planning, as
described below. The results of the test indicate that there
have been signiflcant technological changes affecting the
use ofcertain inputs, such as changes in energy consump-
tion and substitution from primary products to manu-
factured products, but that there is little change in the
value-added output ratio or the degree offabrication. The
chemical and the construction industries are the only
exceptions: there are indications of an increase in the
value-added output ratio in the former sector and a
decline in the latter. These trends in input-output co-
efficients rvere extrapolated up to 1968, the target year of
the present plan, by means of Stone's RAS formula.lz
This preliminary projection was further revised to some
extent by the help of experts specialized in individual
industries.

Aggregative estimates of flnal demand are given in the
Macroscopic Medium-Term Model.13 The breakdown of
these into 60 rows was made with the use of various
econometric sub-models. Details may be referred to in
the report of the Committee on Econometric Models.la

4. Preliminary table for 1963

On the basis of the 1960 bench-mark table, and in
co-operation with various government agencies, a pre-
liminary table was compiled in 1963 at 1960 prices. This
official table has 56 sectors, but the original data are
available at the 153 sector level of classification.

II. B.q.src srATrsrrcs FoR MANUFAcTURTNG rNpurs

In this section, problems related to the basic statistics
in manufacturing sectors are discussed, with special
reference to input-output coefficient or technical co-
eficient matrix for international comparison. There are
about lbur major sources of such information in Japan:
the Monthly Survey of Industrial Production, the Annual
Census of Manufacturers and the Annual and Quarterly
Surveys of Corporate Enterprises.

l. The Monthly Survey of Industrial Production

This survey, initiated just after the Second World War,
covers most of the mining and manufacturing establish-
ments and collects monthly data on output and input in
physical terms on an activity basis (see table l). Thus,
many multi-product establishments are requested to fi1l
more than one questionnaire. The extent of coverage of
this survey is high, about 80 per cent in value terms,
although the cut-offpoints vary from industry to industry.

The results of this survey are used in physical terms in
the input-output table for most of the important manu-
facturing activities. The data in the quantity tables are
also primarily based on this survey.

The monthly data for various indices, such as those for
industrial production, industrial shipment, raw material
consumption etc. by industry, are also derived from this
survey. This facilitates following the current movement
of the selected material consumption per unit of output
for important industrial sectors; and a follow-up of this
nature is of essential importance for the year-to-year
compilation of input-output tables on a continual basis.

2. The Annual Census of Manufacturers

This census of the MITI has a history of about 50 years.
It is a complete census of private manufacturers on an
establishment basis, but different questionnaires are used

13 T. Tatemoto, T. Uchida and T. Watanabe, "A Stabilization
Model for the Post-war Japaaese Economy, 1953-1962", Part l,
1964(to be published inthe International Economic Review).

1a Economic Planning Agency, Japan, Econometric Models for
Medium-Term Economic Plan 1964-1968, Reports by the Com-
mittee on Econometric Methods, 1965.

12 See IJniversity of Cambridge, Department of Applied Econ-
omics, Inpubautput Relationships, 1954-1966: A Prograntme for
Growth,3 (1953).



I
I

1
I

i

l

6 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Tasl-s 1: Tnr Movnrr,v Sunvrv or INousrnrlr Pnooucrton

Statisttcal
sector

Mining

Coal

Textiles

Chemicals

Iron and steel

Machinery

Light industries

I. Coverage

All establishments manufacturing designated products.

All establishments manufacturing coal, coke and lignite.

All establishments manufacturing the following designated products: Chemical fibres, flax fibres, cotton spinning
C'Wa-bo" or Japanese spinning excluded), cotton and rayon staple fabrics (together with spinning), hemp fabrics,
dyeing and finishing, full-fashion stockings, laces, paper and pulp, and cellophane. For "Wa-bo", cotton manufacturing,
cotton and rayon staple fabrics (special), silk rayon fabrics, woollen fabrics, and knitted goods, a sample of one-
twentieth for establishments under a certain size, with cut-off of secondary products. Enterprises with two or more
establishments of chemical fibres, spinning ("Wa-bo" excluded), and dyeing and finishing. Enterprises with two or more
establishments manufacturing raw yarn together with fabrics (excluding paper and pulp).

All establishments manufacturing designated products. Enterprises (chemical fertilizers). Lime manufacturing (estab-
lishments employing 15 or more persons). Manufacturing of vinyl chloride stabilizers.

All establishments manufacturing designated products.

Establishments employing 20 or more persons, manufacturing designated products. (Some establishments employing
five or more persons are included.)

Manufacturers of designated products, mostly employing 20 or more persons, but some employing as few as 4 persons,
as iu production ol pottery or lacquered ware.

II. Principal data collected
A. Production B. Shipment

Quatrtity Quantity; partly value. By sector of demand as for non-
ferrous metals, etc.

Statistical
sector

Mining

Coal

Textiles

Chemicals Quantity.

Iron and steel

Machinery

Quantity. The survey is made on coal, coke, lignite and
mine districts, and on receipt and payment, value of ship-
ments by industry, items of consumption and items of
production for establishments of mining gas.

Quantity; partly value.

Quantity. For coal: by destination and means ol trans-
portation; for lignite: also by sector of demand; for coke:
by consumers, sellers and others.

Quantity and value. Divided into self-consumed fabrics
for piece-work, arld those for markets and others (with
the exception of secondary fabrics). For part of products,
the value is investigated.e

Quantity and value. Shipments to a distribution point and
exports as for chemical fertilizers. Breakdown by dorn-
estic use and export for chemical fertilizers and by sector
of demand for calcium carbide, sulphuric acid, soda
manufacturing products, synthetic anhydride and oxygen
(co-ordinated statisticsa).

Quantity. Deliveries outside the establishment are
divided into sales and others.

Quantity, weight and value. Limited to shipmeats out of
enterprise. Products of commission work done by others
are included. Covers only those designated machine tools
used for speculative production. Machine tools for metals,

Quantity and value. Sales are subdivided into domestic
use arrd export. Carbon products, optical lenses, furbish-
ing stones and whetstones are shown by sector of demand,
Pottery for domestic use: its use for electrical products is
investigated. Leather: saies by sector of demand are
investigated by the survey on demand and supply of
leather products.

D. Raw material

Quantity of stocks, consumption and shipments, pur-
chases, electricity consumed, by type of industry.

Quantity. Products produced from self-owned raw
materials and from raw materials supplied; iucludes
products consuared within the factory.

Quantity. Products produced from self-owned raw
materials and from raw materials supplied; iacludes
self-consumption in the factory.

Light industries Quantity and value.

Mining Quantity

C, Stock
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Statistical
sector
Coal

C, Stock
Quantity

Textiles Quaotity.

Chemicals Quantity. Chemical fertilizers and caustic soda: stock-
piled in the head-office. s

Iron and steel Quantity.

Machinery Quantity. Only machine tools used for speculative produc-
tion included.

Lightindustries Quantity.

Miniog

Coal

Textiles

Chernicals

Iron and steel

Machinery

Light industries

IL Principal data collected
D. Raw material

Quantity. Coal: stocks, purchases, consumption, delivery
of materials and electricity consumed, by purpose.
Lignite: corrsumption of materials. Coke: domestic and
export, by kind of coke and by coke material.

Quantity. Stocks, purchases, consumption of all kinds of
inputs.

Quantity. Stocks, purchases, production, consumption
and shipments for some parts of principal raw materials,
fuels and motive power. Consumption: separate entries
for consumption by the enterprise and by others, and for
some kinds of products items of consumption are
investigated.

Quantity. Amount of purchases, production, consumption
(by section) and delivery for materials consumed for
primary products and all products.

Raw materials actually consumed, by kind of business
and by material (some exceptions). Stocks in the establish-
ment at the end of a month.

Quantity. Stocks, purchases, production, and consump-
tion of principal materials as for principal products.
Asbestos: items of consumptioo also are investigated.

Mining

Coal

I extiles

Chemicals

Iron and steel

Machinery

Light industries

E. Labour

Number of persons registered at eod of month and their working conditions: in some cases detailed surveys are made of
wages and salaries paid to employees.

Coal: number of persons, their movements, conditions of employment, and wages in detail. In addition, detailed surveys
are made of the number of work hours etc. Coke: number of persons registered at end of month and total wages aud
salaries paid to employees. Lignite: number ofpersons at end ofmonth, total number olpersons engaged, total hours
worked, and wages.

Number of persons in the establishment at end of month (by direct and indirect production, separately).

Number of persons registered at end of month and monthly total number of work hours per establishment and total
wages and salaries paid by kind of industry and by certain products.

Number of persons in factory (by section of manufacturing) and total number of persons in the company as a whole
at end of month.

Total number of persons in the establishment at end ol month.

Number of persons in the establishment at eod of month, by kind of industry and monthly total number of persons and
total wages and salaries paid by industries.

P. EquiPment

Operation of lumace for aluminium. Based on Mining Trends in Japan; detailed surveys are made on mines (including
crude petroleum and natural gas wells) and oo refining equipment every year. Yearly surveys are made of petroleum
equipment.r

Monthly working capacity of coke. (Yearly surveys are made of equiprnent for mines, coal mining, digging and coal face,
equipment for lipite and production equipment for coke.a)

Equipment capacity, movable capacity, working capacity or number ol movable spindles, total running hours (number
of working spindles), as per establishment except those for hemp, fibres, dyeing and settling and cellophane. (Detailed
surveys are made of paper and pulp every four years, and surveys of working equipment for fabrics, dyeing, woollen
fabric dyeing and settling are made every y€r by the Bureau of Textiles.s)

Productiou capacity of principal products. (A detailed survey was made in 19578 and surveys ofequipment were con-
ducted in 1961.)

None. @etailed equiprnent surveys are made of primary iron and steel products every lour years.&)

None. @etailed surveys were made of machine tools for metals in 1952 ard in 1958.")

Surveys of equipment were made for metallic table-ware, fountain-pens, fibreboard, fire-bricks and centrifugal concrete.
None for rubber, leather, polyvinyl chloride products, corrugated board and ceramic furnaces,

B Statistics in conformity with the Statistical Reports Co-ordination Law.
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for small and for large establishments (see table 2). For
the former group, namely establishments employing from
oue to nine persons, a very simplified questionnaire is
used, asking for data on total value of shipment, number
of persons engaged etc. From larger establishments,
however, the collected data cover value of shipments and
its components by type of product groups, value of
inventories and its components, value of total raw
materials and fuel consumption, gross value added, gross
fixed investment, depreciation etc.

In the preparation of the input-output table for manu-
facturing sectors the results of this census are used as
supplementary sources for estimating the value of output
of minor sectors which are not covered by the Monthly
Survey. The basic data for gross value added, however,
are all taken from this census, as they are not available
from the Monthly Survey. Since the industrial classifica-
tion of the census is based on the Japanese Industrial
Classiflcation, it was necessary to make adjustments to
the I.S.I.C. basis in preparing the input-output table for
1960.

Although normally the annual census provides only
information on the total value of inputs, that for 1963
also collected data on the components of raw materials
and fuels in both value and in physical terms, in accord-
ance with the World Programme for an Industrial
Census proposed by the United Nations in 1963.15 The
results of the tabulation of these items will be utilized for
the compilation of input-output tables, especially for
such industries as miscellaneous foods, sundry goods etc.,
where the Monthly Survey provides no data on input
components, the main source of information being the
trade organizations.

The 1963 annual census has another merit: it enables
systematic conversion of raw material inputs from an
establishment to an activity basis by the use of the
product-mix matrix and input-output matrix prepared on
an establishment basis. This procedure involves the
following formula:

Xai:X6Py, (1)

Xu:Xrd4t-' Q)

where Xa:: intermediate transactions on an establish-
ment basis,Xi, : similar transactions on an activity basis
and P1*: a square matrix of product-mix coefficients.16
The product-mix coefrcients are defined here as sectoral
proportions of the product-mix within each establish-
ment group. This implies that the input-output coefficients
on an activity basis can be easily derived even if available
input data are on an establishment basis. Application of
this formula to the 1963 census data will be made in the
near future.

Lb International Recommendations of the 1963 lltorld Prograrnme
of Ba;ic Industrial Statistics (ST./STAT/SER.M./17lRev.1/Add.I).

16 S. Shishido, Recenl Input-Output Studies in Japan, Memo-
randum C-6 of the Stanlord Project for Quantitative Research in
Econoruic Development 1957 (mimeographed).

3. Surveys of corporate enterprises

Among many surveys on corporate enterprises iu
Japan those undertaken by the Ministry of Finance are
most useful for cost analysis. They consist of two sample
surveys on an annual basis and a quarterly basis. Both
sets of data, although on an enterprise basis, serve admir-
ably for splitting value-added, indirect costs and other
miscellaneous direct costs. Obviously value-added outptrt
ratios derived from these sources are different from those
derived on an activity basis, yet they have helped in
estimating the components of non-material cost items by
industry. Use of the data from these surveys is not limited
to manufacturing sectors, but is also extended to other
sectors.

The above discussion has dealt with the basic data for
the inputs used by manufacturing industries. In the light
of international comparison of such data the following
two points need to be emphasized:

(a) Industrial classification must be specifi.ed separately
for output and ioput items. Only the signiflcant output
and input items need be selected for cost analysis in the
first stage.

(D) Presentation in physical terms would be preferable
to value terms if selected commodity groups are clearly
specified. The unit of measurement for the presentation
in physical terms must be standardized.

III. Cot'rpenrsoN oF INTERTNDUSTRy TABLES ron 1955 axo
1960

Because of the increasing importance of long-term and
medium-term projections of the Japanese industrial
structure, it was imperative for the bench-mark inter-
industry tables for 1955 and 1960 to be completely com-
parable in terms of concepts and sectoral classification.

The analytical value of these tables would be greatly
increased if they were based on internationally accepted
statistical standards such as those provided by the SNA
and the ISIC. Since the 1960 table was already based on
these, adjustments for the 1955 table on a 150-sector basis
were made under the sponsorship of the Council for
Industrial Planning in 1961 allld 1963.r7 The major aspects
of these adjustments of the 1955 table are outlined below.

1. Adjustruent of sector classification to the ISIC

The 1955 table is based in principle on the Japanese
Industrial Classification which differs from the ISIC in
(a) type of statistical unit, (6) sequential order of
industries, and (c) concepts of specific industries etc.

(a) The ISIC is closer to the concept of technical unit,
although both of these two classiflcation systems are

1? Since a similar attempt is also being made by the Council for
the 1951 table, a full comparison of the three bench-mark tables will
become possible in the near future.
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T,q.sn 2. Tns aNxuA.r- cENsus oF MANUtsAcTURERS

I. Cot'erage

Schedule A: 147,000 establishments ernploying ten persons or more, covered by the Starrdard Industrial Classification for Japan: F-
Maniifactuing (excluding head offices where no manufacturing processes are operated).

Schedule B:421,000 establishnrents with nine or fewer employees, covered by the Standard Industrial Ciassification for Japan: F-Manu-
facturing and automobile repairing service (excluding head offices engaging in no manufacturing and processing).

Schedule C.' I{ead offices with two or more establishments.

IL Principal data collected

(Schedules A and B)

Production

Shipnrcnt

No data collected.

Value (quantity) of shipments by product (final products, excluding products ol contract works for others for
which n-rater.ials are supplied by other establishments, and including products of contract rvorks done by others
for which materials are supplied to the establishment). Shipments by kind of product are covered only by
schedule A. Transler ol products within the same enterprise is included.

Receipts for repairing
md processing services,
'.tlue of shipments of
'4 aste matefials.

Receipts for processing and repairing services rendered to others during year (by kind of processing as to
receipts from processing) and yearly value olwaste materials produced in the course ofproduction. In schedule
B, shipments ol waste materiais are included in the shipments of ploducts.

L'alue of raw ntateriols,
.tttels and electricity con-
:uitted.

L'; p e n d i t u r e s fo r co h ff a c t
at:C commission works,

Ltcise duties

Srock s

Labour

a-'';i 2 n;e nt iilve s t men t,

Other

Principal business

Stocks

Labour

Equipment ilNestment

O ther

Value of raw materials, fuels and electricity consumed during year. Raw materials and fuels are those purchased
from others and those supplied by other establishments of the same enterprise; excluding raw materials supplied
by others for contract works, including materials and fuels acquired by themselves through primary manu-
facturing activities. Value of electricity is divided into "purchased" and "generated for own use": only the fonner
is surveyed. Schedule A only. Schedule B: surveys are made of the total value of raw materials, fuels and
electricity and of products ol contract work. In 1963 only a srlrvey was made ol the amount of yearly con-
sumption by principal raw materials.

The sum expended or to be expended for contract and commission work done by others for which materials
(or products of the establishment) are supplied to others (scheduie A only). As to schedule B, this is included in
the value of raw materials, fuels and electricity consumed.

Value of excise taxes is included in that ol shipment ol products (schedule A only).

Value of stocks of raw materials and fuels, ald value of semi-manufactured products and work-in-process at
end of year. As to products: quantity and value by kind of commcdity (schedule A only).

Number of regular, self-employed, and family workers by sex at end of year (schedulcs A and B). Regular
workers by n-ronth, yearly total cash wages and salaries paid on a contract basis and (specially) for regular
workers (by salaried employee and rvage-workers separately), and other paymeots (schedule A only).

Value of tangible flred assets at beginning of year, value of tangible fixed assets acquired, value liquidated, and
value of depreciation, annually (buildings, structures, machinery and equipment, vessels, vehicles and carts and
tools, implements and fixtures durable lor a year or more). Increase and decrease in estirnated value of pro-
visional construction accounts (schedule A).

Value of capital or value of contributions (company only) and kind of business organization, nlanagement
system, land arrd building area, and water consumption for industrial use (for enterprises with 30 or more
employees).

(Schedule C)

Value of sales by product, receipts for processing services rendered to others, and other receipts.

Stocks ol products, raw materials and fuels at beginning and end of year excluded lrom schedule A.

Nunber of regular lr'orkers by sex, by salaried employee and worker and total cash wages and salaries paid lor
a year excluded from schedule A.

As in schedule A but including only those excluded lrcm it.

Yalue of capital or value of investment, and kind of business organization.
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III. Census organization

1. Respondent (interviewer)-City, town and village-Prefectoral govemment-Ministry.

2. Refining establishments only : Respondent-Local bureau-Ministry.

IY. Date of inquiry

3l December every year.

V. Date of return made to the olfice

31 March of the following year.

YI. Tabulation

Mechanical.

VII. Date of publication

Preliminary report: September of the following year. Report by industries and report by commodities: Two years later.

Sryzce.' Research and Statistics Division, Minister's Secretariat, Ministry of International Trade and Industry, Japan, 31 December 1964.

based on establishment unit. For example, some simple
processing activities by farmers are included in agriculture
by the JIC and in manufacturing industries by the ISIC;
and "manufacturing retailers", who are engaged in manu-
facturing activity but also retail their own products, are
classifled in retail trade by the former but in their
respective manufacturing industries by the latter. In the
1955 table however, both these activities were defi.ned as

manufacturing-different from that of the JIC. Thus,
adjustment relating to the statistical unit was necessary
only for the processing activities by farmers.

(6) An adjustment of sequential order was easily made
by rearranging the original IBM punchcards ofindividual
transactions in accordance with the order used by ISIC.

(c) The two systems show conceptual differences of
certain industries. For example, the JIC includes repairs
among the service industries, while the ISIC considers
them to be a subsidiary activity ofthe relevant industries.
This led to the repair activities in the 1955 table being
broken down into several groups and reclassified under
the relevant manufacturing industries. A similar adjust-
ment was needed for the munition industries, which were
split into several components on the ISIC basis. Con-
ceptual adjustments were also made for some industries,
among them crude salt, oils and fats, and machinery, as

they had not been fully in accordance with the ISIC.

Commercial transport was broken down into five sub-
sectors, railway, road, ocean, inland and coastal, and
air and other, because of the analytical importance of
these sectors and for comparability with the 1960 table.
While the input data were already available, a new
estimation was necessary for dividing the output row into
these transport activities.

2. Adjusnnent to SNA concepts

In order to maintain strict comparability with the 1960
table, the concepts in the 1955 table relating to final
demand and value-added had to be adjusted to the inter-
national statistical standards of the SNA.

The most important revision in this respect concerned
educational and medical activities by the Government.
Such activities had been treated as a part of private
consumption in the original 1955 table; they now had to
be transferred to the heading of government consumption.

In addition, private consumption expenditure in eating
and drinking places was broken down into two parts-
foods and service charges-so that in the adjusted table
foods are held to go directly from producers to house-
hold, without passing through eating and drinking places,
whose output is reduced accordingly.

Another adjustment to SNA standards was necessary
for the value-added row of the 1955 table. First, imputed
interest charges were estimated for each sector on the
basis of financial statistics; this slightly reduced all the
value-added in the original table. A similar adjustment,
but in reverse, was also needed for rental services for
business use, which were allocated to each related sector
in terms of its contribution. This implies that the value-
added in the related sectors was increased and that in the
rental sector was reduced by the amount of this adjust-
ment.

3. Scrap and by-product rnd.trix

As in the case of the 1960 table, a matrix relating to
the industrial origin and use of scrap and by-products

l
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was newly prepared in order to make the 1955 table fully
comparable. In the original table for 1955, these scrap
and by-products had been "transferred" from the
originating sector to the using sectors, thus making their
value of output higher. To bring this into accord with the
principles of the 1960 table, the values of scrap and by-
products were first separated from the original values of
output in each sector, and then further broken down into
sectoral components corresponding to their competitive
industries. The matrix thus obtained was deducted from
the original transaction matrix so as to derive net inputs
as in the case of the 1960 table.

4. Customs duties

In the original 1955 table, customs duties had been
included in the concept of the value-added row and the
unallocated column. It was thus necessary to divide the
total amount of customs duties into the relevant com-
modity groups and to add them to the related imports.
This adjustment was based primarily on the customs duty
statistics of the Ministry of Finance.

5. Valuation

Although both bench-mark tables are valued at
producer's market prices, there are significant differences
in the treatment of price differentials among certain using
sectors. Because of the lack of basic data however, the
average-price basis adopted in the 1955 table could not
be adjusted to the actual price basis. This is the only
difficulty which prevents strict comparison between the
two bench-mark tables but, except for exports, this
inconsistency is on the whole negligible in value terms.

6. Deflation of the 1955 table in 196O Prices

After the 1955 table with 150 sectors had been made
completely cornparable in current prices, price deflators
were estimated in order to compare these two tables at
constant prices.

Various price data on goods and services were utilized
for this purpose, and research was made on a ulore
detailed basis than at the l50-sector level. The price
deflators for commodities are generally of high quality,
but those for services are less reliable because of the lower
representativeness of the basic data.

In deriving the 1955 table in 1960 prices, the following
formulae were used:

zr., deflator for priinary factors (Iabour, capital etc.), is
obtained indirectly from equation (2) above. The validity
of such estimates, however, was checked, though at a
more aggregated level, by using the information on wage
rate and labour productivity. The results proved to be
fairly satisfactory.

The input coefficients matrices resulting from the
transaction tables recompiled as above are presented in
tables 3.A., 38 and 3C. The underlying transaction tables
are all of the type in which all imports are treated as

though they were competitive (as illustrated in the annex,
table 9). Table 3A is derived from the 1955 table in 1955
prices, table 38 from the 1955 table in 1960 prices, and
table 3C from the 1960 table in 1960 prices. The flnal
demand quadrants corresponding to these three tables,
together with total intermediate delivery and gross
production, all in value terms, are presented in tables
4A, 4B and 4C.

7. Measurement of changes in teclmical coeficients

After all the adjustments so far described had been
made, a test was undertaken to check the consistency of
the technical coefficient matrix between 1955 and 1960 at
the 60-sector level, using the following formula:

tu == Z,aff Xof lE,aliXBf

where 45,! : technical coeffi.cient for 1955, a9,rQ : 1s.ht1..,
coe{flcient for 1960, Xr9o : output for 1960, and )n : rate
of change in the technical coefficient relating to use of the
l-th input.

As indicated in table 5, fairly high rates of technical
changes can be observed for certain primary and manu-
facturing products during this period, even after allow-
ance has been made for statistical errors. Generally these
technical changes can be classified into three groups:
(a) substitution between energy inputs; (D) substitution
of fabricated products for primary products; and (c)
general increase in intermediate demand for manu-
facturing and service inputs.

(a) Substitution of petroleum and electricity for coal is
the most notable phenomenon, which was also observed
in the previous test of the coefficients for 1951 and 1955.18

The magnitude ol changes arising from this factor is also
very similar to what rvas found in our previous studies.

(D) The second type of technical change is represented
by the substitution of chemicals for natural raw materials
such as cotton and other natural fibres and natural
rubber etc. A similar tendency is also observed as to use

of manufactured wooden products in place of material
rvood, cement products in place of cement and so on, but
the degree of substitution in this area is more limited and
is often cancelled out by other factors. Changes in

18 Ministry of International Trade and Industry, Japaa, Inter-
tndustry Analysis of the Japanese Economy by the 1955 Interindustry
Table, 1957 (in Japanese).

p tX r : E op oX uol p oY i- p rl[ r,

PiXi : DiP1Xo;\-rrVi

(r)

(2)

(i,j: l, ..., 150)

rvhere X, : output; Xu : intermediate transaction;
Yr : final demand; Mt: imporis; Y, : value-added;
Pt or Pt: deflator for output, and z,. : deflator for value
added.



12 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Tasls 3A: 1955 INpur
Lioestoch

Food Industri,al for
Forestry

and 
-

logging
6

Other

croPs
1 6

tixtilesctoPs
Other

liaestock
4

Fisheries
Coal-
mining

7

metal-
mining

I
fron-

mining
8

Subtotal ..
Yalue added

Torar, ....

25,t33

I,13 t-

92,035
4,849

4

4,317

549

4

7,941

1,575

3,088

4t
61,306
I 1,816
1,684

1,334
4,247

442
287

33

187
1,224

6,584
103

2t9
48

15

20,075
43

169
607

2
280
530

1,009
7,216

111

4,795

5,736
4t2

273,758 261,251

56,02i
1,196

1,942

649

34
88,1 66
23,739

467

1,880
6,926

3,422
3,037
1,606

6,219

251,193

748,807

1,000,000

6,975
1.308

2,616

1.41,892

)1 )A\

2,616

8,283

1

218

6,321

1,095
3,193

7l

5,231
4A,977

583,1 30

416,870

1,000,000

189
9,672
3,946

192

1,992
35

t24,021

1? O?1

283

2,637

46
5,446

54
1,844

882

227
21

4,314
2l

167
118

181

583

246
1,745

38
15

28,069

1,601
3,281

15s
147

12,645

2,661
11,197

553,700

446,300

1,000,000

217
249,0t0

42
23

6
84

6
158
828

716

2t

4,39s

54,68s

34,192

4 R55

15,617
3t

1,929

96
1,739
3,995

10,940

5,088
12,874
8,790
I,586

1,020
197

6,446
60,484

85
7,957

10,426
7,207
1,630
1,512

12,468

602
93,820

375,950

624,050

1,000,000

6,9s3

14,141

2,637
19,415

22
I 1,989

479
1,924

23,964

9,481
23,487

9,961
725
479

7,ztl
510

24,214
2.8,761

2
2

15,951

21,407

4,1 88

s59
1,265
1,667

13,328
11,047

79
83

4,484

4,317

1l

2,517

1,370

35
7,813

98
38s

2,977

51,248 528

9t
9,782

253
998

8,867

1 ?5'

B3

13,769
230
906

5,r66

789
3,887

76
858

8,665

4,234
1,879

1,838
2,218

671

368
2,574

t
84

29,704

,j'tt1

45,318
20

4,045

708
1,893

24,529

6,836
7,255

12,21t
683
295

I,848
464

10,794
42,488

2
2

16,419

4,647
2,921
1,881
7,284

19,504

3,276
83,522

348,162

651,838

1,000,000

19,834 3

,o
8,641
1,428

7t

45t
276 176

1,47 t
4

10,076
2,669

244
3,063

442
162

4,290

356
3,725

767
1,876
t,517

64,104

9r4
626

272
771

17,976
347
826

I
37,459

325
2,315

1,815 740

570

68

866 77
654 904

23,t17 30,744 26,591

13,301 9,614 14,182

955
585

1,086
2,315

7,008

4,095
2,sol
6,193

615

1s,968

17,902
81,070

404,369

595,63t

I,000,000

4,341
1,486
2,642
6,473

RO,),

1,220

273,529

726,47t

1,000,000

6,630
67,462

399,342

600,658

1,000,000

1,203
62,870

305,775

694,225

1,000,000
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02
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14
l5
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20
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I COEFFICIENTS TABLE (Unit: I0-o)
oit

ond gas
,xtraction

10

Othq
minqals

extraction
11

)lteat and
dairy

broducts
Grai.n-
milling

Seafoods
brocessing

14

Other
foods

20

Man-made
fibre

sPinning
19

Natural-
fibre

stinning
181715

Bevuages 'fobac co Fabrics

235

9,406

12,400

5,977

L23t
2,090

602,355
1,276

2,921

B6
41,389

20,502

245

60
853
118

16,521
2,574

206
240

9,9I8
3,948

602
1,928

111,495
68,846

7,701
4,479

853
3,830

3,142
7,1 85

139,142
209

146,034

5t

51

1,397

37
3,650

4t
3,242
a )q)

t4
295

1 1,s09
22,491

3,314

1,29s
19,002

44
I,330

90,120
1,056

437
3,644

1,006
69

2,156
1,470

71,309

6,545
8,1 56
1,645
1,048

21,029

7,74s
24,667

735,539

264,461

1,000,000

37,930
I,361

226

4,030

t,3M
4,863

19,085

823

1,279

22
1.,424

6t
2,217
6,956

70,668

t3

5 S77

2,190
6'12

803

871
706

4,405
3,246

547
1,449

1I,951

11,326
17,299

333,107

666,893

1,000,000

144,185
4

299,453
145,422
101,715

382

3t

3,597

261

l0
889

LO

698
3,997

1,146
319

104,723
3,366
1,726

38
77

25
98

93
7,s43
2,710

458

1,625
65

3,792
11,659

49
36

16,040

4,850
1,661
1,906
2,158

13,70s

6,955
27,392

763,757

236,243

1,000,000

a 1,336

25,590
I

514

234

9
944
25

715
7,146

616
103

722,930
2

310

103

103

112
3,s96
1,452

310

1,342
6,063

1

I
13,314

3,240
1,249

14,116
2,055

9,635

16,541
22,420

847,631

152,369

1,000,000

8,320
13,877

1,630
271

80
5,608

8l
338

4,931

457,289
10,353

122,102

36
1,029

99
6,640
4,691

573
1,466

83,43r
5,048
3,903

B6
67

36
130

183
3,725
1,326

522

1,020
933

4,236
2,358
I,38I
3,655

14,276

1,931
27,345

826,484

173,s16

1,000,000

936,857 107
a2,354

8

t,245

625

3,913

238

76
6,961

209
824

Lt,47t

8,315
37,075
13,294

7 1)<

618

i 1,138
422

10,067
51,703

7
9,168

7,333
2,534

937
5,558

13,024

1,249
62,701

354,077

645,923

1,000,000

5,635

29
6,856

80
1,1,07

4,248

550

6
994

16
2,612

925

57
220

360
39

192
208

4,208
839

s03,105
5,949

6,169
41

B

50,333
s3,967

2,477

2,946

37
16,133

102
1,3,256
7,12O

386

10

1,214

429

2
2,103

6
14,335
10,941

97
97

2,307
268
8s5

5

20
53

I89
2,137

668
1,029

149
714

1,420
r,18.1
1,486

298 379 3,772

2,885
1,034

18
8,465

3,911
1 1,361

168
8,788

235
1,141

497
5,389
1,012
2,673

103
8,045

312
3,037

17,465
1,646

t6
1,028

131

76,238
5,058
1,299

1

39

142

3I

4,742

72,488 5,655

5,487
4,245
5,983
2,514

1A

811
174

1,802
20,543

1

149
24,906

4,818
) 1)\

20,908
2,425

7,827

46,918
527
531

1,809

1,654
468

320
1,690

208
50

423
343

38
43

476
l2

656
588

15
97

4,395

2,696
4,026

129
994

38,195

25,763
16,421
16,8 r I
1,876

9,196

35,575
33,013

912,132

87,868

1,000,000

t25
2,787

32

1,690
4,154
1,626

453
58,416

6,363
1,764
7,349

986

10,0I6

1,5'n
2,974

954
134

31,501

2,814
5,s47

526
352

)) )7)

905
101,672

285,I98

714,802

I,000,000

30,1,37

1,663
4,359

216
248

2,938

774
12,678

999,587

413

1,000,000

8,280
20,242

86t,466

1 38,s34

1,000,000

2,671

388
14,483

210,062

789,938

1,000,000

6

I



l4 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Tlnlr 3,A.: 1955 lNput
Printing Bui,c and,

intqmediate
chmicalsAblarcl

21

Wood
Products

Pulp and
Furniture Paoer

24

Rubber
Ptoducts

Leathet
Prodrcts

and -
bubl*hins

282625

Subtotal ..
Yalue added

Torar ....

4
81,523

101

30

616
1,076

30,789

410,913

7,95t
11.,097

35
5,036
5,330

56,171
21,014
13,439

117
756

59
I

803
a ,a1

t7
13

48,746

3,087
2,660

560
3,339

9,529

21,090
27,751

787,225

212,775

1,000,000

153

1,400

8,886

28
300,986

1,504
3,936
6,666

1,859
356

3,401
30,878

878

433
5,527

19,643
3,832

24,141
1,731

156
1,375

t2t
14,161

89
7,944

51

2t6
24,630

2s,194

1,668
35,104

555,779

444,221

1,000,000

1,613
9,493

99,418

20,503

575

6,927

2,444

1,271

4,075
3,000

350,036

277,089

596

8,259

10

2,655

149,524

37
74s
102

1,027
5,216

434
50,293

140
13,671

20
6,772

30

48
t,212

226
283

39
1,454

12,14r
2,929

4,895

5,733
26,302
a5,269

1,789
349

61,602
7,128

804

4,295

43

Oik, fats
and final
chemicak

29

75,306
116,877

332
10,458

19,826
4,778

36

1,o75
2t,728

3,123

8,428

20

7,6l

30

l3

33
266

t4
,588

60
329

68
65
90
68

973

845
65

266

520

6076

8,697

5,472

27,162

11

9,739

1,557
1,026

5,529
1,971

246
440

395
9,979

837

18
41,241

51

2,792
2,581

11

1,098
5,546
3,737

642

27
404

1,655
24

2,543
79t
489
810

2,533
10,1 1 6

204
7,105

16
7,730

44
333,359
105,506

79
2,610

I 9,358
3,250
6,4r4

122
1,040

260
128

2,463
2,812
3,156

543

672
176

1,760
32,948

163
2,540

17,4M

6,049
7,274
1,s50
1,578

10,156

1,648
27,274

749,796

250,204

1,000,000

7,552

4l
419
112

313,201
7,164

l2
775

JJ

978
4,355

90,1,74
65

81,633
J

8,053

.,J

I

228
4,890

21,887
2,250

605
653

35,667

22
6,051

61

54,837
2,109

9
2,504

278,067
10,818
7,070

21,324
2,7s8

215
2,669
9,759

633
6,1 58
4,338

660
72

1,7C0
184

2,21

49
25,919

135
I 8,733
2,075

54
75

3,479
1,407

22,305
1,993

207
523

I68
3,182

403
9,502
I,9t l

33,926

5,873
226

t,tBz
7,873
3,42,8
2,530

27,718

5,270
5,950

367
31,784

12,516

22,573
69,s65

599,501

400,499

1,000,000

J

866
123,474
78,542
5,450

160
13,196

860
s44

8,322
1,819
1,111
2,613

20

770
617t,

3,481
2,4s9

414
2,158

12,386

12,634
15,001

1,,195

4,954
2,059
1,408
1,989

12,163

8,950
6,517
3,008
3,563

12,103

228
36,137

6,782
68,309

785,489

214,51.1

1,000,000

934
7,271

692
l 3,31 8

142
24,073

5,689
2,044
2,009
5,079

1 I,913

12,722
70,559

673,452

326,548

1,000,000

4,420
43,007
3,912
3,462

27,832

15,209
8,023
4,431
1,634

1 3,859

5,109
56,708

732,217

267,783

1,000,000

1,516
6,296

20
3,137

49,188

1,693
47,612

778,516

221,484

1,000,000

48,64s
95,391

787,906

212,094

1,000,000

01
02
03
04
05

06
07
OB

09
10

t1
l2
13
t4
15

16
l7
t8
19
20

21
22
23
24
25

26
27
28
29
30

3t
32
33
34
35

36
37
3B
39
40

41
42
43
44
45

46
47
4B
49
50

5l
52
53
54
55

56
57
58
59
60

61

62

63



INPUT-OUTPUT TASLES OF JAPAN S. SHISHIDO 15

coErEcIBNTs T ABLE (continucd) (Unit: I0-8)

Petrolum
gtoducts

ItonNon-metal
mineral

equiPnent
403938363630

Coal
irodrcts

31

and steel
Steel rolling,
cNting and,

forging
34

Non-ferrous
Plrmaty

metsls

Fabricated
metal Genqal Ekctrical

Products machinry machinry Autmobiles

Othq
transoort

Uroducts (?rimary)
33

426,736

1,622

108

34
248

95
494

5,179

425
8,695

76
34,102

8
973

1,259
4,316

2
214

8,530

2,230
1,253
1,607
2,238

8,953

4,308
23,992

546,180

453,820

1,000,000

25,27',1

677,884

226

15

5,1 59
42

8,583
6,991

987
L6,414

17
9,623

4,976
3,031

860
5,387

52,432
192

15,276

52,49t
20,663
33,845

1,15I

4,375

3,1 80
56,788

880,934

119,066

1,000,000

17,574

69,525

1,603
159

79,478

80

73

107

1,469

22
12,677

60
29,237
4,224

537
17,617

s85
23,273

2,871
52,296
1,367
2,256
3,640

87
709
518

2,859

263
168

955

2,t91
93,084
12,401

3,211

t6
3

158
10

147
111

741
1,798

J

11,769

90,801
14,438

533,01 6
2

3,762

6
15,179
2,572

367
63

253
22

239

3,275

JJ

18

5

1,212
t4
96

390

721
2,095

56
8,430

3,525
844

454,707
233,741

16,845

801
12,625
t,77s
1,298

65

1,342
37

767

7,136

375,291
6l

1,278

)

1,183

1,549

)

1,590

635
11

159
')

2,429

20
7,631
7,408
1,s88
6,006

1,369
6,424
2,647
4,812
3,455

3,070
3,777

5
274,445

57,400

14,867
145,302
28,957

652
1,068

6,347
1,3 86

25,927
113

4,916

1,763

22
9,715
4,635
8,675

833

24
4,462
7,676
7,051
5,I09

2,133
16,999

186
102,663
166,345

4,981
16,220

160,036
629

J

1,989
1 5,595

3,600
7,324
2,O17

40
42,363

7,950
5,385
1,892

678

8,441

4,413
19,288

677,104

322,896

I,000,000

26
99

2 46

72
73

2,863

1,864 2,039 928 2,220

2

24

l6

75

u8

a3

59

725

t4

55

199
5,051

L2,689
6,492

t95

15
2,059

42
221

2,468

77
3,338

2t5
7,577
5,392

72
2,841
4,042
2,787
3,702

3,620
2,073

62
361,2t4
101,303

16,096
10,705

5,1 g6

1,221

1,333
7,860

928
197

24,680

7,397
4,083
1,986

24

9,678

2,066

58
I,886

46s
844

1,716

1,017
77,281
14,258
11,872
2,848

351
12,990

94,452
10,002

17,467
95,684
22,879
93,917
29,741

1,939
1,095

3,428
5,565
2,135

367
47,946

67

6,580

24
43,535

667
367
775

3,423
29,132
10,247
27,732
4,779

448
5,491

225,126
16,692

12,561
91,389
29,921

882
65,460

4,635
719

6,785
4,803
2,148

800

9,364

1,764
5,375

676,589

323,41

1,000,000

11,724
7,363

,504
,423

123
82

824
466
201
850

58
85

3,741
320
127

4,059

23
191

1,100
186,312

1,034
4,368
1,3 g2

1,482
36

284
95

1,323
31,516

168
198

47,355

20,541
15,953
9,719
3,615

1 3,51 5

3,073
t13,466

585,913

4t4,087

I,000,000

, ?(,
25,469
L6,ls4

192
7 5S5

2,593
7,346
2,786

5M
9,491

5,460
3,1 19
1,667
2,354

5,57t

1,460
32,22t

36
5b5

12,417

7,635
5,655
2,347
2,312

1 1,840

881
67,376

758,712

241,288

1,000,000

1,57t
5,966

509
807

31,152

6,436
4,102
2,132

646

11,323

7,002
33,701

689,31 I
310,689

1,000,000

13,785
576

30

2,030

46,254

12,393
6,579
2,375

488

4,035

5,879
3,435
1,602
I,531

9,219

1,395
1,649

578,906

421,094

1,000,000

253
32,175

874,78t

125,219

I,000,000

1,172
38,812

825,879

t74,t2t
1,000,000

524
22,042

6I 3,506

386,494

I,000,000

:1

t9
9
i5
i3
r5



t6

I

INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Tasr.B 3A': 1955 INpur

Precision
irctrunents

41

Residential
construction

Othq
c016ttuction Electricity gas

48

Miscellaneorc
manulac turinE

42

Not-
rcsidettial

constrution
44

Munic;pal

49474643

Public
zoorhs

45

Ylater
setaices

Subtotal ..
Value added

Tor.qr. ....

28
4,832

1,993

7,417

9,327
2,388

6,068 3,202

67
182

73
5t4

59
41,447

13,642

3,370
16,1 31

481
27,183
7,788

12,448
2,834

35,172
6,398
2,561

1,260
L9,632

9,668

1,011

14,968

64
283,618

56,306
3,336
1,555

241
450

9,265
786

2,140
84,909

41,4s8
2,462

27,936
4,509
7,508

619

9,374

4,106

109
1 73,600
27,576

939
1,660

15,963

2,086

2,011

1,591
27,552

233
917

2,415

2,419
4,080

440
17,728

1,203
125,126

24,114
1,229

31,128
5,871
4,937

12,924
26

88s
949

1,116
4,060

189
617

34,266

206

2,593

109
435

13,764

477
68,479
2,571
1,3s5
2,691

1,586
2,182
5,510
3,214

10,36'2
1,1t,946

ll8
70,049
4,874

1 I I,838
1\a))
72,181
2,940

7

1,459
1,735

2,331
855
48

172
29,075

I 3,859
12,505

3,474
? r4\
9,919

812
20,727

6t9,277

380,723

1,000,000

10,i48

23
43,320

64
3t,236
36,9I8

17,tt7
1,7 51

159,451
10,465
14,122

272
6,969

33,1 I I
I 8,831

3,441
2,060

596
1,049

249
31,516

136

2,350
793
120
472

3,839

3,408
154

10
14,334

1,151

103
57,367
69,340
3,905

170
241

372

It8
251
327

1,289
I 1,303

76,683
29,784
47,159

I 5,933

5,042

6,559

12,299

9,879
69,280

984
4,756

123

4t

1,7,M9
t ls,s2t

21,359

2,324
1,329
1,269
2,665

9,204

190
55

49
59

507
I

2

114,562 501,998 943

8,932

2,4191,695 13,617 18,220 101,707 14,253

4,008

368
660

7,439
1,767

2,273
104,195

1,985
L37,278

28
31,544

L362,732
8,271

805
40,128
3,567

121
37,097

174
8,583

27,333
4,640

215
21,493

a186,767
328

1,353

53,377
50,905

5,005
21,906
4,802

460
10

97,088
1,085

2,430
3,069

59
43,589

1,129
9,233

468
45,700

6,503
7,050
1,345
4,130

14,185

14,215
9s,676

6s5,241

344,759

1,000,000

669
3,128

15,497
I8,400
2,834

969

8,39s

62
42,952

706,801

293,199

1,000,000

68,989
t,461

95,134
30,283
21,169

1,462

7t5
3,700

581
2,080

64
840

44,192

16,752
17,024
3,6s7
1,291

9,043

234
45,453

7t6,778

283,222

1,000,000

28
659

432
795
45

300

2,390
37,286

539,982

460,018

1,000,000

17,959
9,338

10,332
558

7,666

19,988
7,27t

10,708
1,363

10,902

3,461
1,697

373,697

626,303

1,000,000

9,388
107,048

597,248

402,752

1,000,000

4,920
56,859

160,134

839,866

1,000,000

45,652

6,057
4,738
1,195
1,114

12,835

21,032
24,173

8,001
6,483

12,246

11,149
42,473

561,920

438,080

I,000,000

!i-

01
02
03
04
05

06
07
OB

09
t0
t1
12
t3
14
l5
16
t7
18
19
20

2t
))
23

25

26

2B
29
30

31
32
33
34
35

36
J/

38
39
40

4l
42
43
44
45

46

48
49
50

51
52
53
54
55

56
57
58
59
60

61

62

I



I\PUT-OUTPUT TABLES OF JAPAN S. SHISHIDO t714

:UT

t0
ces

CoE FFrcrENrs't ABLE (c on t inue d) (Unit: 10-8)

Finaue Public
and

65
traNPottRailroads transport

5352

Real
estate
5150

Road Other Cnt-
nunicatiorc t$tr4nce

adninistr ation
qnd delence

Coumunity Othn
sqvicessel1,rc6Trade

Unallocated
OU596856

2555
340

t4
93

7t

ll 2

539 17,645 1,138

1,298

4,217
874

18

64

69

21,733
27
t4
9

27

39,750

55

161,767

838,233

I,000,000

4

52,099

Lt4

2,438

1,627

4,851
12,981

173
2,665
5,214

281,

458
293

9,027

31,908
1,675

L2,215
11,622

290
11,376
11,312

134
21,932

484
380

87,230
21,791

I53
1,855
7,838

to,9s2
6,312
5,008

987

8,348

3,2s8
31,568

366,380

633,620

1,000,000

'128

1,193
5,914

290
5,987
3,718

192

1,568

1,697

II3
419
78
99

391
17,642

2,4t7

2,615

757

1,859
1,177

667
2,625

24,075

262
t2

47,800
1,826

67
1,251

2,794

435
92

1,432
8,775

10,638
5,900

21,257
7,551
5,750
2,711

15,516

tt,592
6,270
2,214
4,384

14,347

6,434

3,773

1,058

3,846

1,580
1,422
) a)l
4,083

4t,2tt

535
1,608

1,832
902

820
2,792

884
108,388

2,980
224

14,924
I,315

17,220

152
32,709

782
6,128

14,1,35

1,397
11,672
28,1 53
10,004

8,1 61

128
12,009

13,271
8,799

6,256
1,989
2,871

12,765
4,577

2,050
3,212

2,493
8

1,57 5
4

50,533

2,605

s48
10,5 16

2,308
1 3,1 56
22,570

402
28

132
577

38
43

as3
342

1,217
2,148
2,256
1,501

13,732
4,472

13,s07
34,848

16,260

52,s73
35,912

258,086

741,914

1,000,000

648

1,436
14,012

141
9,292
8,307

J+
16,052

56
46

1 1 3,889

4,lgo
206

1,836

257
1,272
2,093

74,006
2,687

207
415

tt,t45
7,669

l7
939

18,944

3,342
4,373
1,438
7,706

13,929

I 6,988
67,239

407,027

592,973

1,000,000

864

4,055
199
201

1,434
9,735

303
4

48
1,882

1,679
240

605

365
903

i2,974
2,819

735

128
5s3

9,347
6,543
6,076
8,830

11,539

20,253
26,445

141,684

858,31 6

1,000,000

449

252

', 1

)
)43

tl9

2
I
9

3,31736296

30

274

t^a

718
2
9

144

9
200

494
3,979

2,762
5

1,134
132,082

55
8

37
102
939

5,871

667
308

17,012
1,,466

1,,296
3,1 31

791
234

5,343
220
835

2,889

667
3,469
4,489
3,819

64,380

1,154
645

) \q)
140

2
2,033

I 7,055

9,475
4,055
7,731
5,702

41,268

3

t9
rl 9,723

3,8s0
590
369

7,036

1,912
5,887

378
1,699
2,808

8,618
5,053

7,796
17,863

5,1 63
2,662

19,700

7,940
a a)<
1,104

15,552

I5,889

23,936
656

3,140
4

12,211

36,807
15s,690

532,514

467,486

1,000,000

13,236
4,231
1,364

935
3,488

8,379
2,475

899
62,531

1,0I3

21,436
17,152

1 68,1 69

831,83 I
1,000,000

1 1,531
33,889
64,209

3 I 8,998

681,002

1,000,000

1,536
52,814
29,508

294,884

705,116

1,000,000

27,837
3,473

470,547

529,453

I,000,000I,000,000
Source: Ttansactions table compiled at 1955 ploducers, prices.
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18 INTERNATTONAL COMPARISONS OF INTERINDUSTRY DATA

Tasrs 38: 1955 INpur

Lioestoch Forest_ry Other
metal-
mining

9

Iron-
mining

8

Food Indus*ial lor
,extilet

Othq
liaestock

4

and
logging

5

Coal-
miningcroPscroPs

1
Fisheries

6

01
02
03
04
05

06
07
08
09
10

11
t2
13
14
t5
16
17
t8
19
20

2t
)')
2i
24
25

26
27
28
29
30

i1
32
33
34
35

36
37
3B
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
s4
55

56
57
58
59
60

61

62

63

260
19

4,653
24

t7l
113

24,864

862
86,257
6,064

5

3,7 5l

557

4

7,610

1,535

2,693

36
52,408
10,780
1,728

1,365
4,764

428
260

3L

168
1,150

2,050
2,198

649

1,191

2s6,Ot5

743,985

1,000,000

7,888
58

178
27

3,386

11

1 8,301
JJ

119
544

2
201
372
766

5,962

147

1,285
J

8,298
2,410

187
) )1)

857
467
885

1,765

5,509

s,454
53,027

372,O23

627,977

I,000,000

104

5,178

s,755
376

331
1,282
1,556

13,593
8,992

66
72

3,670

358,175 270,954

63,288
1,782

1,953

778

4,877

13

2,579

2,268
9,163

4,s01
3,550
1,829

7,164

275,938

724,062

1,000,000

9,362
2,020

2,226

190,004

31,848

3,366

11,239

1

22,04',1

312

8,528

1,610
4,173

9I

7,683
52,770

760,603

239,397

1,000,000

r51
t0,24t
4,850

163
253,446

37
19

30;721

4,767

I,5I6

86
17,841

249
906

6,s88

2,2s4
50,744

22
4,754

815
1,692

8,008
9,317

1 3,540
708
345

1,949
499

46,823
2
4

18,471

3,821
93,379

392,400

607,600

I,000,000

1,403
4t

132,784

30,81 3

272

2,694

45
5,976

54
1,733
1,036

46,031

768
12,612

66
687

8,869

70,244

34,364

I,358

33
8,986

94
342

3,368

4,389
15,891

30
5,140

98
1,428
3,802

12,093

5,288
14,669
8,648
I,458

955
188

59,142

133
7,942

I1,810
7,254
1,616
1,455

12,368

623
93,067

388,276

611,724

1,000,000

8,259

I 3,515

503

80
10,633

231
838

9,496

2,256
1 8,568

20
11,833

463
1,504

8,343
25,330

9,276
631
470

6,392
461

26,619
2
3

15,070

1,178
59,030

278,911

7X.,489

1,000,000

201

4
a<

5
141
595

527

14

2,046 985

36
88,863
23,808

565

28
7,783

27,735
77

478
327

627
,624
,308

70

845
544

60,4

693

70

272
664

11,,260
358
735

I
31,837

275
1,999

I all
I

119
26,918

4,196
2,278
6,261

535

14,329

16,759
72,753

369,253

630,747

1,000,000

25,116 31,542

1,809 830

25,771 38,153 36,0s4 30,528

309
123

700

M3
2,994

151
577

771
42
24

12,991 11,074 18,264

1,882
3,428

159
147

12,979

3,121
I 1,528

571,2s3

428,747

I,000,000

4,654
1,416
2,450
5,894

8,377

5,932
3,1r4
2,086
7,899

21,806

Subtotal .,
Value added

Torlr, ....

I

I

,

I
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INPUT-OUTPUT TABLES OF JAPAN S, SHISHIDO t9

(Unit: 10 6)COEFFICIENTS TABLE

I]

rA
?UT

t-
lC

oit
and gas

extractiofl
10

Other Mcat and
minerals dairy Grain-

ploducts ruilling
Othq
Joods Bearages Tobuco

15
extraction

11 613

Seafools
processtng

14

Nqtutal-
fi.bre

spinning
18

Man-made
fibre

sPinting Fabtics
20

721

282

13,737

14,475

6,348

31

9,059
89

1,131
5,556

4,087
13,281

I90
10,594

278
1,194

6,593
5,592
6.805
2,673

89

876
t92

23,223
1

271
28,765

6,-ao9
3,1'7t

28,744
2,699

8,976

1,082
1t6,601

336,309

663,691

1,000,000

940,698

292

533

5

1,043
15

2,236
1,014

50
193

98
Ll,473

I I 2,583
64,0M

7,785
5,634

1,005
4,107

, )1)
9,357

152,448
250

146,289

50

45

1,455

42,114
1,282

288

4,380

1,556
5,400

1 8,878

822

1,341

22
1,566

63
2,107
8,471

128
68,649
5,335
I,458

73,407

l6

6,240
2,687

711
795

3,131
1,086

227
33,895

5,371
3,517

586
1,501

12,655

12,617
18,473

342,376

657,624

1,000,000

7
319,876
170,322
158,709

687

4,910

340

I3
1,269

36
818

6,098

1,252
392

1 6,698
5,014
2,560

56
118

123

124
11,446
3,238

584

7,546
2,270
2,799
a 114

1 8,393

9,179
36,525

827,538

172,462

1,000,000

9,354
10,677

1,794
349

96
6,142

76
496

4,821

1,026
967

Ll42
t,397

496,643
1,312

210

49
733
98

12,6s9
2,528

390
3,959

828
2,419

9I
6,706

197
198

8,949
3,906

514
I,539

1,323
388

25,334
14,350
14,602

1,s67

7,920

31,962
28,431

777,655

222,345

I,000,000

131,676

10

1,242

10,911

1,241

3,545
893

494,330
5,326

3,586
4t

8
50,333
44,695

2,038

2,539

30
14,224

87
10,417
7,145

250
2,389

13,061
1,522

l5
872

377

43,254
533
463

1,476

249
1,431

I 1,31 5

I

767

1,705

673

4,544

251

74
8,523

215
780

13,842

2,782
1,103

19
9,4t4

4,029

9,219
45,058
13,95I
3,6s3

683

11,127
429

53,924
7

t2
9,761

8,860
2,720

991
5,714

13,780

1,379
66,342

380,81 9

619,181

1,000,000

2,558

6,009 49
48,556

17.352

399 5,429 1,953

4t

,516

86

,841
249
906

;,589

.,2s4
t,744

22

,754

815

,692

<t')

,932
,314
,086
,899

,806

362
43

I83
185

85,257 7,306

I
39

158

34

36
3,866

48
3,046
5,157

13
283

10,899
20,t94
3,670

1,406
19,411

436

2
2,179

6
13,370
12,917

92
92

2,023
274
930

5

23
53

218
2,122

724
1,224

153
685

287

9
1,162

26
731

5,413

t,823
254

658,267
)

974

18
t02

325,694
66,6s3

120,778

36
1,200

104
6,376
5,760

566
1,439

69,832
5,356
4,417

96
83

43
134

207
4,606
1,416

s2t

37

,008
,3t7
,540
708
345

,949
499

51

134

9,949
1,278

456
3,560

416
348

10,458
) l))
2',452

76,222

7,874
8,720
1,844
1,071

22,158

8,5I6
25,991

759,263

240,737

1,000,000

2,065
83

I,319
69

19
lt7
138

9,1 11

4,475
341

18,817
19

167
16,248

4,815
1,625
3,704
2,334

13,442

12,076
28,574

8l 1,899

I 88,101

1,000,000

,823)
4

,471

3,417
118

1,355
33, I 90

2,612
33

29,164

1,827
4,253

224
232

2,825

777
12,193

1,001,325

L1,325

1,000,000

3,603
1,525

631
52,048

5,887
603
60I

24,229

11b

76
54

21,664

,913

450
12

600
t6

ts9
4,579

1,678
1,2M
1,854

875
726

30
40

,82t
,379

,400

,600

,000

6,393
1,575
7,511

842

8,81 3

7,601
17,811

812,107

1 87,893

1,000,000

2,765

420
t4,993

199,625

800,375

I,000,000

5,207
2,576
1,478
3,816

15,369

2,169
29,439

742,489

257,511

1,000,000



20 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

T.lru 3B: 1955 lNrur

Apparel
Leathfr
products

Printing
and

publishine
Wood

Ploducts Furuiture
PulP and

PaPd
Rubbq

Plodltcts

Basic and Oik, fats
ififrmediate and Jinal

chemicals chmicals
29282625

0I
02
03
04
05

06
07
08
09
10

11
12
13
t4
t5
I6
17
18
l9
20

21
zz
23

2s

26
aa

2B
29
30

31
32
jj
34
35

36
37
J8
39
40

4I
42
43

45

46
47
48
49
50

51
52
53
54
55

56
57
J8
59
60

61

62

63

4
s5,654

101

35

660
1,049

23,857

34 1,1 06

7,349
12,139

32
4,291
5,822

49,344
I 8,338
10,360

111
761

59
I

1,658
942

5,547
2,768

234
390

350
9,194

28
167

723

15
42,704

43
2,228
2,590

9
880

3,521
7 ))'

594

25
356

1,618
21

2,344
797
427

7,476

t,822
7,455

I 39,1 28

22,576

682

7,404

2,398

5

6,739

16
9,161

46
341,895
1 30,1 81

78
2,574

20,340
3,472
7,294

139
1,299

268,232

780

9,224

13,091
2,316

77,442
1 1 1,938

34s
14,226

23,903
5,280

43

964
32,140
3,s26

8,482

20

2,375

49
30,752

142
1 8,1 12

2,569

857
I I8.037
76,s3 1

6,2r9

I82
1,4,100

l1
703,237

59
29s

189

1,47 |

1,2'72

4,763
3,192

27,902

t2
881

34
910

5,191

86,470
62

79,866
J

8,848

36
1

265
4,903

23,970
2,701

627
633

6,651

6,458
30,459

A6,387
1,821

436

60,622
11,051

952

464

1t

443

5,681

-,J
396
95

253,351
1,164

2,780
1,148

19,3r7
1,837

187
M4

3052
68
82
68

807

69s
55

195

498,514

10

4,708 2,424

4,434

46

1l

8,793

27
360,600

1,s04
3,663
7,847

1,760
335

2,s39
30,976

9s3

461
6,422

I 59,848

37
882
108

1,005
6,528

10,946

23
7,502

68
59,839

2,737

9
2,597

296,959
11,076
8,4s9

24,998
3,627
245

3,632
10,255

75s
8,05I
4,897

696
85

1,819
202

434
51,365

152
15,767

23
7,825

2,291
17
20

46,979

3,376
2,585

536
3,101

9,125

21,068
26,574

667,227

332,773

1,000,000

8,773

3,497
2,195

382
1,941

10,898

1,608
41,890

847,679

152,121

1,000,000

625
183

I,860
29,507

83s,572

164,428

1,000,000

4,487
191

6,805
3,205
3,5t2

24,455

5,276
5,294

333
27,O29

10,974

22,454
60,995

504,381

495,6t9

1,000,000

J

35,871

3't8
39,009

7,395
71,402

940,601

59,399

1,000,000

7,491 |,440 48,250
4,747
6,241

32,021

19,766
9,266
5,1 85
1,804

15,774

6,066
64,543

805, I 6t

194,839

1,000,000

6,738
23

5,393
53,750

I 1,095
7,180
3,515
3,7s2

1 3,1 39

55,092
I 03,561

830,1 80

169,820

1,000,000

1,25

995

22,553
3,794

26,104
2,O53

160
1,316

I13
14,062

26,002

1,796
36,231

627,634

372,366

1,000,000

312
133

a 1c1

3,494
3,386

544

t64
2,677

371
9,56e
1,662

27,577

37

55
1,527

246
288

38
7,870

1,03 8

560

9,466
2,393
1,196
2,630

22

758
64s

284
6,377

8,082
56

354
25,580

35.1 36
189

a 1<)
18,990

14,889
15,71r
1,238

1,472
7,985
1,,664
1,656

I0,988

5,913
2,184
1,461
2,016

2,7r4

7,128
2,275
2,190
5,405

12,963

246
26,580

14,563
77,425

697,917

302,083

1,000,000

Subtotal

Value added

TorAL ....

--
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CoEFFICIENTS T ABLE (continued) (Unit: 10-6)

erluipment
4039

Coal

iNPUT

J*
hnal
iicals
,9

'7,442
1,938

Petroleun
Products

30

Non-metal
minqal

Products

Iron
and steel
(primary)

Steel rolling,
casting af,d

forging

Non-fetrous
grimar!
metqls

Fabricated
mctdl

broducts

Other
ttansbart

broducts
General

nachinoy
Electrical
nqchinery

38
Automobil es

27
70

5 2 48

72
7l

3,4s0
14s

4,226

3,90 3

s,280

43

964
2,140
3,526

8,482

20

2,375

49
0,752

142
8,1 12

2,569

857
8.037
5,53 1

5,219

182
4,100

t,038
560

),466
2,393
t,196
't,630

22

758
645

;,738
23

;,393
i,750

,095
',180
i,515

,752

,1 39

,092
,561

,180

,820

,000

355,883

|,375

368
7,750

72
34,102

8

1,A69

3,729
350
120

3,580

2t
174

4,047
2

322
8,165

2,423
1,209
1,734
2,06s

8,518

a )1\
)) ?)<

470,723

529,277

1,000,000

252

2,941.

57

566

30

16

4
1,072

12
7S

393

6,388
2,620

761
8,425

5,500
2,792
1,461
2,014

4,915

1,349

1,504

4

1,516

r,354
1,306

495
1I

113
J

2,082

16
7,473
6,249
1,233
s,963

I,093
5,497
2,168
4,015
3,162

2,753
3,694

4
282,858
47,593

13,561
145,302
25,A02

526
972

5,216
l,16l

23,392
125

4,223 59

6,032

22

J

24

31,623

644,001

15

50

20,958 t,147

t'0,547 ) )a)
99,778
I I ,153r,432

174

10,024 2,849

94

67

B9

1,,433 t6
J

173
9

132
127

20
14,387

<0

26,026
4,813

489
I 6,583

558
24,44A

2,956
49,522
1,396
2,506
3,324

91
814
513

2,648

980

7,959

358,282
72

1,207

210

15

2,336
43

211
3,005

1,650 2,091 1,043 2,243

102

30
251

87
420

5,620

217

t4
5,791

40
7,668
7,727

76

837
s19
193
764

872
a5,161

15
9,803

4,966
3,362

679
1,755

J

12,451

94,115
16,706

535,462
J

3,460

6
17,547
2,s68

342
66

241
2l

579
1,746

48
7,817

3,202
860

391,491
))o ))1

1 3,581

740
12,793

1,553
r,462

60

1,1 lg
3t

193
5,456

L2,836
7,284

12,888
8,979

69
3,284

199
I,338
5,869

63
2,471
3,608
2,579
3,714

3,559
2,0M

67
383,803
92,470

16,096
11,736
4,909
1,080

1,749

21

10,557
4,528
7,846

958

23
4,100
6,535
6,879
5,415

2,219
17,990

1,92

119,918
1s6,547

5,262
18,785

160,03 6
588

3

I,882
15,720

2,t 58

60
) 7'r)

498
833

2,762

1,031
77,799
14,896
12,'732
3,307

400
14,49s

1 18,098
10,564

20,216
121,410
25,066
91,925
33,51 9

2,061
1.,164

6,059
2,514

642
53,295

7,416
3,85I
1,759
1,641

1 0,1 83

I,608
1,822

648,549

351,451

1,000,000

50,066
643
326
877

3,122
26,396

9,761
26,682
4,99s

460
6,043

)\a 1111

I 5,857

I 3,085
144371
29,506

813
68,465

4,3s2
688

58,087
20,320
32,428

1,082

4,240

3,218
55,03s

849,238

ts0,762

1,000,000

2to
162

21,432
16,172
9,613
3,s02

13,502

3,203
113,357

578,339

421.661

1,000,000

25,267
a6,604

306
7,651

14,243
6,719
2,370

477

4,061

265
32,382

889,801

I r 0,199

r,000,000

1,31 I
lgt,7s3

1,156
5,356
1,463
1,467

40

286
97

9,305
6,125
2,483
2,393

12,637

981
71,913

753,283

246,717

1,000,000

8,061
3,954
1,885

22

9,238

5,120
472

1,113
27,290

6,398
3,624
1,942

545

9,857

6,359
29,340

661,529

338,47t

1,00c,000

7,279
2,L69

64
42,981

9,152
5,509
1,898

663

8,51 r

4,642
19,448

682,859

3l7,t4t
1,000,000

1 3,510
6I0
41

46,277

7,703
4,845
2,1'18

771

9,310

1,829
5,345

721,668

278,332

1,000,000

133

53
80

5,146
as4,l79

295
14,903

31,036
179
313

47,605

33,900
41

956
13,336

7,394
944
298

23,703

1,078
34,240

741,514

258,436

l,000,000

522
21,038

623,054

376,946

1,000,000
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Tngrr 38: 1955 INput

Precision Miscellaneous Residential
instruments manulacturing coqtruction

Public
wotks

45

Othil
construction

46

Municipal
Electricity gas

48

Non-
rcsidential

coNtructiofi
Water

seroices
49444241

0l
02
03
04
05

06
07
08
09
10

11
t2
t3
14
15

16
t7
t8
19
20

2l
22
23
24
25

26
27
28
29
30

31
32
33
34
3s

36
37
38
39
40

4I
42
43
44
45

46
47
48
49
50

51
52
53
54
55

56
57
58
59
6A

61

62

63

9,338
11,176

896
7,82s

66
316 lzs34,204 4,430

2,349

9,202

I0,838
2,526

5,041
48

1 5,573

3,950
20,5M

539
28.619
10,282

13,219
2,989

36,316
7,228
3,116

1,s12
23,884

71,450
s6,3 I 8

6,071
29,127
5,s14

494
12

98,877
1,208

10,046

22
50,s70

64
29,365
43,761

16,321
1,659

128,745
10,597
15,428

295
7,261

38,255
18,774

3,747
2,460

614
1,0I1

169
33

10,281

961

12,425

52
279,190

46,423
2,605
1,509

187
360

7,533
703

1,907
73,964

39,288
2,010

24,906
4,407
6,336

488

537
2,561

62
tt4

10,487

496
1

3,490

96
176,452
23,399

743
1,658

a6A

545
6,308
1,627

2,085
86,869

67,307
1,228

87,292
30,463
1 8,387

862

t7,813

I,831

1,7t9

1,483
27,530

195
707

) a1\

1,901
3,527

367
16,069

r,086
o) <7c)

23,165
1,017

28,123
5,8I5
4 )))

10,332
23

720
787

20,709
21,1s2

6,848
\ a))

10,550

2,795
32,152

453,887

546,113

1,000,000

2,797

104
377

tt,49t
429

67,584
2,120
1,030
2,612

1,230
1,866
4,488
2,876

9,250
94,860

103
67,360
3,980

99,742
14,981
60,938
2,320

6

1,171
1,421

13,470
10,801
2,969
2,679

8,443

737
17,643

548,534

451,466

1,000,000

I38

2,589
803
118
428

4,442

3,1 50
132

10
I 5,285

1,349

109
66,849
69,767
3,673

162
235

606

1,339

3.468

3,261

8,633

6,536
50,250

616
2,784

8l
24

71,906

13,571

1,675
8s1
815

1,632

5,812

3,241
35,90s

I 1 1,834

888,1 66

1,000,000

307l

59
80 3

118,289 458,163

9,196

1,547 10,157 13,988 76,880 10,635

3,778

2,813

Subtotal

Yalue added

Tor,lr .. . .

108
50,773

8,007
5,566
1,424
1,251

14,858

13,463
49,166

626,811

373,189

1,000,000

15,412
99,440

6s4,221

345,779

1,000,000

I5,0)8
1 5,887
2,398

800

7,144

55
36,549

647,184

352,816

1,000,000

23,154
7,485

10,753
1,341

I1,060

3,703
7,722

37s,984

424,016

I,000,000

348

I03
235
297

1,08I
12,091

1,697
L28,367 A

26
3l ,098

a350,357
8,1 85

724
41,836
3,104

119
39,964

162
7,463

25,269
4,640

319
20,284

82,121
28,345
43,737

14,943

9,185
i00,399

s67,029

432,971

1,000,000

102,276
205
898

216
3t,5r6

592
3,118

24
595

3,501 9,460 1,795
59

1,165
38,944

16,752
ts,129

3,1 81

1,097

7,919

214
39,807

664,031

335,969

I,000,000

77t
47,794

717
43

232
24,904

3,4s1
174
843

29,733

667
41

404
39,089

7,718
7,435
!,392
4,163

14,743

riru
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INpu'r coEFFIcrENTs r anrz (continued) (Unit: 10-6)

atef
iices
i3_

Finance
and

565150

Real
Trqde cstate

Road
Railroods ttarc?ott

53

Otlur
ttffisPovt

61

Com-
munications

55
,fiu/ance

Public
adnitis tr ation
atd defence

57

Contmunity
sqorces Uilqllocated

6058

Other
seraices

59

53

L224

495

237

A6

2,372

471
10,566
2,067

10,851
23,796

339
24

121
561

36
43

L47
351

13

40

48

24,183

35

24.370

975,630

1,000,000

5

46,431

all

1,871

13

644

1,534
I 5,I 31

135
8,1 s6
9,337

30
14,417

54
45

117,979

4,264
187

2,012

266
1,440
2,046

67,614
) 1\O

179
393

3,764
4,373
1,454
7,365

13,727

17,468
66,265

393,039

606,961

1,000,000

J

1,382

2,712
5

1,206
149,s82

63
10

229

753
4,293
4,797
3,815

65,691

1,120
669

148
2

3,468
I 8,489

11,164
4,434
8,503
5,958

44,462

41,369
167,739

579,731

420,269

1,000,000

1,872

1,717

654
2
8

1,203

2,181

2,012

6,924

3,431

512
1,919

1,936
917

5

I
9

2,789
995

2,903
1,00s

105,579

2,797
216

8,917
2,434

15,944

150
37,939

758
5,499

t6,tzl
1,282

10,637
24.661
9,I 88
9,209

132
I 3,583

606

1,339

3,468

3,261

8,633

6,536
,0,250

616
2,784

8l

24

'7,906

3,571

1,67 5
85I
815

1,632

5,812

3,241
5,905

l,834

8,166

0,000

688
28t313

46
I 4,046

3

539 19,308 1,194

1,404

21
25

188

256

113

451
18
96

350
20,120

1

1,466

4,618
13,006

147
2,080
5,208

226

852

4,541
205
201

1,3 19
11,447

28s
4

49
2,040

I,816
301

699

394
I,070

13,267
2,695

800

123
s49

1I,005
5,904
6,3 13

8,830

I I,898

21,929
27,266

149,085

850,915

1,000.000

571

1,431
888
488

1,774
20,156

835

3,338

1,357
1,292
2,O99
? )7)

41,991

543
263

14,984
1,377

1,192
3,1 87

6,003
4,343

787

6,924
303

5,747
4,568

)2,276
205
898

415
3,539

3,508
581
540

6,548

14,495
4,194

15,154
31,244

15,03I

50,699
33,1 98

238,066

761,934

I,000.000

393
2s3

8,3 10

28,822
1,352

a1,861
1 1,3I5

266
11,444
9,825

109
20,009

397
320

18,8I1
143

2,573
6,907

10,952
5,609
4,3s4

838

7,311

2,997
27,647

254,202

745,798

r,000,000

193

9,567
2,511

921
60,648

1,013

22,362
17,152

1 58,1 87

84I,813

1,000,000

8

I,680
6

55,492

38
117
931

5,443

181
9

32,103
1,451

52
917

1,930

344
80

1,073
6,t49

6,983
4,291

5,626
4,634
3,245

I 1,805

10,006
4,809
1,596
3,214

I0,845

1.2,474
28,462
48,536

231,229

768,771

1,000,0c0

14,752
8,323

6,555
2,285
2,848

I r,834
4,590

1,636
3,09I

1,178
2,281
2,069
1,286

J

8

867
200

5,00I
226
739

, 70)

16
9
9

17

7,450
I8

1,465
18,787

5,983
416

2,775
2,913

4,171
1,454
1,481
3,510

I 5,81 8
4,918
3,766

1 8,098

I,000,000

1,000,000

1,963
54,952
26,451

267,720

132,280

1,000,000

27,331
666

3,457
4

t2,ztt

30,360
3,473

473,371

526,629

1,000,000

8,100
3,104
I,OOI

13,475

14,195

,Sorrrce,' Transactions table compiled at 1960 producers' prices
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Tagrs 3C: 1960 INpur

Food Industrial Coal-
mining

7

fron-
mining

I

Othet
netdl-
mining

I

for
Liuestock

textiles
Other

liaestock
4

Forestry
and

lo;;ging
5

lTislrcriescfops
2

crops
1 3

0t
02
03
04
0s
06
07
08
09
10

il
T2
13
t4
15
16
17
18
t9
20

2l
22
23
24
25

26
27
28
29
30
3I
32
33
34
35

36
J/

3B
39
40
4t
42
43
44
45

46

48
49
50
51
52
53
54
55

56
57
58
59
60

61

62
63
64
65
66

67
68

,69

302
31,879

3,160

154

1,218

1,899

55

9,19s

212

1,444

848
64,568
1 6,869
4,355

23,1 88
2,209

18,436
4,294

340

1,189
371

64,sl3

191,396
55I

2,079
I13

2,426
375

1,013
793

L2,l13
a557

137
388,594

l7

79

3,931
22,389

223

296

139
78

11,402

1,346

45,103

77
12,518

84
3,032

84

1,662
) ))1

73,894
J

1,429

7,837
I 5,570

1,371

29,140

32
8,713

627

12,241

10
4,891
3,139
4,958

513

8,663

5,625

I,763

2,793
1 ,81s

77
1,944
2,639
2,999

19,565

22,494

2,630

107

43,079 31 27s,68s 161,139't.) <

,479

124

7,136

1,771

46

4,364
16,679
1,745

2,182

112,242

43,394

727

2,570

6,206

12,267
727

485

145

776

485

3,34s

1,552
5,770
r,842

776

136,145

651,491

2,03s
85

483
213
125
171

l2
102
935

1,429
8,679

2
129

47,618

1s,010

80

5,201
3,358
3,5'17
3,616
4,918

10,075

18,564
191

5,002

11

1,046

5,13 8
16,904
4,672

663
4,367
1,382
1,901

12,623
358
561

19,788

197
10,866

1,7 67
2,749
7,690

12,336

1,174

764
32

820
1,1r1
9,269

34,37s
6,673
6,141

1,01I
24

517
89,244
28,105
6,401

960
2,021

513

585

5,127

3,607
5,116
2,693

9,370
255,678

2

I

6,379

175

22

I,681 2,"163

706
8,992
9,659
1,990

667
968

13

8,212
26
64

204
27

2,493
534
888
44
36

272
281

14,655

6,308
165
327

20,132

3,435
6,914
1.847

771

2,404

2,347
2,216
2,119
3,896

889

154
306

202

2,010
437
328
433

5,219

4,068
29,116
4,776

759
6,244

747
1,622

45,258

219
12,499
1,738

I 8,703
669

1,892
19,269

1,467

4,471
11,108
6,69s

735

310
1,021

58,310
83

2,198
16,436

437
13,667

1,196
2,371
8,007

16,01 3

19,3s2 1,776 30,378

1,1s1
4,012
2,683

2,399

5,114

2,826
3,219
1,897

I,673
x4,749

23,2s4
649,640
73,340
D,744
L646

765,291

I,000,000

187
'7)

8
3,312

795 1,s59 7,792 65,351 35,660

1,852 1,340 630

11,319 14,293 20,752

9,04s 9,168

Subtotal
Business consumption
ll/ages and salaries ..
Businesssurplus ....
Deprectation
Indirecl Tax , .. .. . ,

(tr) Substdies .....,
Total value added . . ,

Tornr,.

33,761
633,097

51,114
26,883

a533
744,322

1,000,000

1,115
287,806

39,127
22,691

L2,230
348,509

1,000,000

3,168
13,352

550,262

2,199
14,994

362,882
52,232
17,774

L342
449,738

1,000,000

1,4ss
4,407

431,276

3,674
I 19,106
405,442
33,063
7,480

L42
568,724

1,000,000

7,820
23,124

309,804

9,842
263,115
284,087
127,206

6,119

Ll73
690,196

1,000,000

2,080
1 3,288
24,731

349,473

29,612
478,666
35,520
80,966
25,763

8,328
59,340

337,015

68,350
223,664
276,104

88,688
7,221

a 1,043

662,985

1,000,000

1,343
13.s25
70,809

3 8 1,399

55,279
314,230
I 38,898
86,026
26,090

L[,924
618,601

1,000,000

650,527

1,000,000

'!

lr

1r

6
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iPUT COEFFICIENTS TABLE (Unit: 10-8)

ng

o;l
and gas

extr action
10

Other lleat and
minerals dairy

extraclian Droducts
11

Gr ain-
ntilling

Seafools
pt'ocessmg

Other
foods

15
Beteroges Tobuco

Natural- Man-made
librp fbrgs?tnrung s|ttung

181712
Fabrics

20

,494

,630

107

660

172

10,186

479

325
9

343
470

2,413

4,908

ll,36t

9

11

5,5I9

14,278

16

9,896

l,o2o
786

1,979
660

4,066
2,738

34
11,764

1,080
18,572

440
63

122
132

1,772
508,374

15

2,879
922

390
131,927

34,685

104

77
I,503

73
13,963

324

2,086
19,420
5,t72

10,595

4I

926,1ss

111

4

42

512
I

26
3,705

7A

432

183

99

1,605
t3
22

37,579

9
4,224
3,794

11,647
238
636

7t6
1,188

516,81 1

696

748
154

6,704
3,170

7
10,063
61,071

1,201

1s7

t34,074
21,765

7,636
3,556

4,418
t,867

5,440
8,560

115,327
214

211,703
2(436

584
A)l)
4,1 58

196
7,319
1,454

2I
I 3,655
45,716
10,695

469
5,337

I88
78

8,497
522
446
746

50,725
1,716

478

2.936

1,54s

37,765
47,178

529

70
9,664

75
5,899
1,000

J

2,919
4,012
5,065

52,528

100

2
127,978

1,098

364
16,942

194

340
2,760

t1
15,15I
4,605

171
1,25

2,193
990
203

J

26

550
4,531

475
1,275

509
276

4
3,323

2,346

5
289,738
183,366

99,1,92
1

I,919
816
762
809

2,288
3,725

I3
20,225

7,610
3,664

t4
26

47

5,5t2
27,196

322,030
97,946

113,622

1,298
1.032

5I5
3,227
3,257

190
4,455
1,223

24

490
5,353

17,866
789,470

8,93I
t01,240
76,326
I 8,502

5,53 I

210,539

1,000,000

I08

399

t6
26,156
14,147

2
1,904

233

3,176 471 3,048

4,591

3,928

23

,174 2,967

317
12,442

483
17,468

458

3J I

a1,850
919

752
2,466

577
4,745
3,431

764
32

820
,111

"269

.,375

',673
,l4t
,011

24

,378

,471
,108
,695
735

,660

,3I0
83

.198
,436
437

,667
,196
,371
,007

,013

86',1

7,745
J

5,00s

626

148

33,215
1,308

640

13I
12,589

27
1,821

299

6,509
4,215
3,137
2,201
4,599

43
649,763

5

862
47
r9

448
15,126
3,673

10

220
279

969
97,329
7,710
5,899

28
17

I58 651,171

5,504
23,247
48,888

3,097
9,472
8,626

656

396
555

s1,292 25,644

7,612
89

48
176
309
179

633

s,835
l1

141
2,926
1,232

12

310
,02t

127
145

10
11

'76

3,394
197
755

7,584
484
197

29,957

289
5,006
3,364
2,654
2,746
7,480

309
355

29
?1

255 12,963 4,563 3,944 2,701 3,361 1,715

5 1,59 1

63
425

5,911

389
3,624

515
416

3,426
6,336

54
t1,,361
66,676

311,325

I 1,578
219,405
186,524
263,512

10,277

L2,6t1
688,675

1,000,000

26,848
7,325

372
20,474

394
9,622
1,350
5,412

14,986
I 0,1 88

5,889
77,297

296,695

23,648
363,262
212,464

77,424
27,016

a 108

703,305

I,000,000

3,967
)q)

2,818
77,478

2,766
132

1,173
61,635

74
3,998
2,393
2,835
2,099
,')\)

7,370
) \l',
1,3 83

37,592
136

7,466
5,661
7,420
2,256
8,232

75
8,902

43,797

757,333
16,146
81,73I
88,702
20,937
36,469

4918
242,667

1,0o0,ooo

2,596
4

625
42,051

99
5 <1,
2,755
3,1 81
1,345

s,299

74
21,132
56,660

376,057

12,367
57,28s
49,297
I 8,S32

486,427

a36s
623,943

I,000,000

883
117
29

2,889

46
2,0s4

902
409
907

4,166

75
l,g3g

14,346
215,713

1,M0
57,779
6,846
7,512

710,710

784,287

1,000,000

20,358
306
497

37,s39

433
4,424
1,299
3,378
2,920

8,305

14,787
7l

584
I 9,833

564
4,747
4,717
2,3r5
2,081

6,026

288
5,013
1,259

788,469

7,381
79,146
88,141
31,458
5,404

211,53t
1,000,000

74
13,002
4s,432

908,147

4.424
48,438
14,135
243e3
4,453

73
I53

8,011

I,000,330

3,650
5,653

14,079
1,253

727

Lzs,692
n 330

r,000,000

75
5,350

12 )1'7

820,080

5,131
68,406
o, orl
11,456
2,005

179,920

I,000,000

4C4
4,907

33,450

746,495
10,18I

tll,s4s
94,792
31,467
{ {rl

253,505

1,000.000

91,853

1,000,000

iiffi&*,{nl,,. ..
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Taerp 3C: 1960 Ivpur

Apgarel
Wood

broducts

Ptinting
Pul2 and Leather Rubber

Furniture ?iper ?ublishing t)rodvts products
and

29

Basic and.
irltqmediate

chqnicals

Oils, fats
atd final
ehemicals

Subtotal
Business consumption
Wages and salaries . ,

Businesssurphls ....
Depreciation
Indirect tax .. .. ....
(L) Subsidies ......
Total value added . . .

Torar. .

5

7,435
4,930

6,629

1,166

20,965
2,963

472,117

15,s25
5,003

553
5,238
2,240

49,675
16,790
4,099

752
1,763

116
t8

8,553
I,668

18,236
2,050

256

211
8,673

1,205

269
3,930
1,136

768,398

6,321
144,810
68,595
7,609
4,268

231,602

1,000,000

3

174

548,569

603

377

1,238

267
101,34t

21.6

3,857
898

4t
30

5,620
8,806
4 \<?

6l
614

2,470
8,847

57,477

16,512

562

4,454

1,014

5,1 88

746
24,031

486
41 9,868

30,466
13
59

27,287
1,627

10,280

64
938

214

6

2

15

138

765
1,700

123
307,741

I 6,30I

408
123

8,1 81

37,205
14

20
41

445
4,350

269
7,800
2,842

1,900
2,656

4,624
936
396

27,578

374
13,3t7
tt,364
2,850

22,560

I 7,888

1,380
10,227
47,946

554,700

39,518
226,229
152,819
20,560

6,173

445,300
1,000,000

4,179 s,999

320,410

204,946
3I

1,041

1,735

1,960
17,358

a4,066
I,279
5,072

34,582

12,195
81,697

567

6't

5

338

2,105

23,764

686
175,030

5,020
5,128

351

142
t <7)

42,064
32,362

1,53I

986
6,484

85,029
10,187

55,1 83
706

1,204

282
20,955

7,899
605
378

47,532
1,969

I0,611
10,392
5,259
1,434

14,337

132
7,663

18,019

614,049

32,205
204,842
122,38t
17,425
9,097

385,95 I
1,000,000

63t
16,216

538
4,906

7,258
3,116

1,445 8,795

, <o1

875

450
85

154,375

2,Ott
13

350
1,306
1,396

19,770
105,24',1

923
19,161

6,676
1,443

133
I2,858

12,469
762
109

46,840
261

'1,305

3,316
4,91s
1,431

10,632

192
2,664

25,r90
668,199

1 1,718
144,700
148,1 89
21,519

5,674

331,801

1,000,000

2,366
1,067

95

2,817

1,074
5,363

645
43,992
4,447

475
323,21.0

1 1,898
26,652
20,152

1,691
29

345
10,1 14

1,758
6,098
6,059

20
247
344

46,223
1,123
3,610

33,96s

311
13,366

6,1 80
10,625
4,111
9,505

624
s,009

29,966

700,800
14,083
99,1 90
98,233
78,482

9,213

299,204

1,000,000

1,267
2,407
8,242
4,O16

13,897

4,309
13

,l)")
3,053

29,008
sl4

49,493
1,321

416
921

I 51,906
94,133
12,211

561
12,344

1,874
I,065

15,1 31

1,494
331

196
590

7,899
905

2,945
44,8s5

198
8,271
7,168
5,667
3,247

8,487

246
53,337
46,838

715,601

15,s54
93,585

135,223
20,088
20,137

a190
284,399

I,000,000

2,316
4,130

186
250

48,698
177
405

30,358

275
ll,o34
10,054
7,747
) ')c))

9,327

359
3,950

14,944

761,138

7,69"1

99,861
89,1 63
36,522

5,619

238,862

1,000,000

36,708
I81

t,047

18
36,448

4,949
775

57
50,941

243
4,03s
3,980
3,392

457

8,058

9
732

9,052
791,215

1,507
111,239
78,489
I 3,535
4,016

208,785

1,000,000

3,1 84

1,430

76,300
757

1,633
50

3,721
329

146,390
4,654

33,394
4,050
6,422

2,472
120

10,951
1,720
1,976
1,920

379
84

124

1,769 I0,59I 2,034 2,421 8,122 2,114 6,228 3,042

3,689
313
313

'16,563

124
4,708
4,271
2,909
1 \'r1

8,816

6,793
82

135
37,017

22
il;159
4,780
6,792
1,284

8,562

44
2,995

12,599

792,778
12,679

111,375
60,799
14,142
o 1)1

208,222

1,000,000
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COEmCIENTS T ABLE (contin ued) {Unit: 10-G)

393830

4r4
'{PUT

l*
inal
itals

2,195
1,697

Petloleufr
ptoducts

Coal
brod.ucts

Non-metal
mineral
ltodv.ts

Iron
and steel
(pritnary)

Fabricated
fietal

?/oducts
36

General
maclinery

Electrical
machtnerT' Altt of,obiles

Other
ttaflsPo/t
equipnent

10

Steelrolling, Non-ferrous
cNting aild Priilaly

forgiry wetals

15
340

19

218

815

855

2,686

1,274

1,120

a1,049

t26

217

833

46

9,490
1,824

850
24,844

195
6,526
s,485
3,095
3,447

10,864

3 6 3

1

L

687

295

143

538
4,9A6

7,258
3,1 15

30,055

53C,009 1,165
75,781
11,263

178
573

416
3,461

I
7,568

73,893
12,932

488,3 I 7
6

4,202
I9

4,724
4,309

29,27s
184
373

20,459

6l
5,066
5,750
8,55t
1,173
2,117

110
3,558

4I,330
8 1 1,528

3,776
41,336

1 i 5,950
26,069

1,341

2,943

41,I35

2,754
83

85,217

77

395

385
54

277

175

26361,102

165

s,509
9,518

21,579

182,941
80

9651,267
2,407
8,242
4,016
3,897

4,309
13

1 la,,

3,053
:9,008

sl4
9,493
1,321

416
921,

i1,906
t4,133

2,211
s61

2,344

1,874
1,065

5,131
1,184

331

196

3,042

246
3,337
6,838

5,601

5,554
3,585
( rr?
0,088
0,137

A 190

4,399
0,000

406
262

10
282
384

1,827

2,999
878

2,591
706

31,042
7'7\')

253
159
l02
173
391

1,952

378

761
1,489

928
3,059
, oqo

3,123
1,903
3,195

2,408
660

10,489
713

2,226
2,031

Ll,52s
5

1 t)<
49,913

1,868
15,241

))5
3,815
2,862
1,631

55

5,8I9
408
152

10 ,o,
48

29,6s0
5,560

41,178
3,304
3,220

70
18,225
2,326

40,172

6,426
84,661

a90
20,827
7,465
1,157
2,636
3,781
2,469

39,640
3,733

889
s0,945

541
21,418
1 3,1 89
24,657
4,875

I 1,061

797
10,057
25,568

s81,567

13,091
174,480
174,s11

42,114
14,176

444

318
754
296

1,1 86
2,774

625
7,009

188
8,364
5,020
4,401

464,910
249,209

7,442

2,3t9
7,263
4,542

834
45

113
143

9,027
205
345

11,332

76
3,316
3,509
4,062
1,895

3,588

269
3,972
7,165

820,520

5,280
72,142
70,o12
30,710

1,337

339
1 1,198

771
8,248
8,562
7,481
L622

345
4C3,901

1,321
6,431,
2,687
2,097

2,394

824
3,998

836
2,0c9
3,383

68
3,322
5,850
3,542
3,699
3,317
3,780
2,037

276,752
1t7,517

33,780
6,064
4,572

110

212
98

) )q3.

930
2,654
4,146
1,597
5,987

1,189
6,985
2,596
3,646
3,568

2,167
4,s04

a3,944
2t4,315
26,823
16,486

229,802
24,442
a ))<

9

6,402
5,804

1,88I

3,155
1,i44

712
7,424
6,734
2,409

297
10,277
11,522
6,173
6,104
1,563

15,30I
a3,139
77,306

1a3,4/,0

7,637
21,234

259,s63
3,46s

16

8,875
zv;z t

7,149
2,068

407
26,822

326
8,763
4,404
2,330
4,731

9,296

1,604
822

1,I01
1,291
2,3)2
1,008

45
lo7,274

374
8,464
2,241

321
9,907

a3,s97
53,018
5,793

15,022
157,399

40,'737
186,727

a 5q1

1,838
5,454

5,298
2,197

305
31,958

157
6,004
5,362
2,056
3,591

10,019

3,339

2,034
17,0ll
2,320
1,"186
1,081

815
33,301
2,816

11,735
4,082

944
4,3'tO

^1411
146,980
21,719
13,334

1 35,681
42,208

1,434
102,1 8 I

3,331
6,340

9

270
567

272
304590

108
2,579

66
75

354
466

3t9
364

4,615 1,250 8,697 1,530 1,809 2,841 6,053 2,459 2,749 2,799 3,939

7,899
905

2,945
4,855

198
8,2'71
'7,168

5,667
3,247

8,487

1,632
1t

138
3,430

288
2,395

523
798

1,569

2,417

31,088
69

633
34,955

280
I0,001
6,924
5,475
3,285

6,704

6,217
992
187

24,788

68
7,763
4,702
3,911
3,5I1
7,326

6,478
571
347

17,903

390
9,649
3,861
2,709
6,383

6,697

578
4,383

58,776

496,515

8,332
21,284

1 8 3,079
38,7s5

252,036

1,533
6,911

34,626

843,963
14,046
36,9B0
76,189
14,324
14,499

470
4,601

I4,IOO

773,359
11,154
81,735

105,438
25,312

3,001

37
9t3

43,857

591,259

20,008
199,525
160,019

15,265
13,923

653
10,385
36,050

671,678
24,167

1 37,806
136,395
24,853
9,100

738
10,193
41,399

696,527

13,528
1 20,868
124,351
20,091
24,635

407
7,219

25,586

711,082
1 1,869

130,643
87,297
21,934
37,174

472
7,362

43,466

670,353

10,428
172,392
96,550
39,64'l
10,629

503,485

I,000,000

156,037

I,000,000
418,433

1,000,000

188,472

1,000,000

179,480

1,000.000

226,641
1,000,000

408,741

1,000,000

328,322

I,000,000

303,473

1,000,000

288,9 1 8

1,000,000

329,647

1,000,000
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TABLE 3C: 1960 INpur

Prec*iot
itxstnlmflts

41

Miscellaneou
manufachring

Non-
residential

constn&tiofl
Residential
construction

43

Public
uor ks

Other
construction

46

Municipal W ater
stoices

4944
Electricity gas

18

01
02
03
04
05

06
07
08
09
10

11
12
13
14
15

16
17
18
T9
20

21
,')
23
24
25

26
27
2B
29
30

31
32
i3
34
35
36
37
38
5v
40
41

43
44
45
46
4/
48
49
50
5I
52
53
54
55

56
57
58
59
60

6t
62
63
64
65
66
U/

68
69

9,203
25,673

51

10
23,858

2

615

40

3t

a190

605
I 1<)

15

942
572

1,761

2,002
1,626

10

392

646

210

3,197
I,664

JJJ
3,564
2,203

29
t 3,730
3,131

31,083

9,531
3

108

66,969
1,1 84
2,B78

I 3,23 8

43
4,466
2,599
1,005
3,r40
4,888

t22
9,244

47,982

257,657

7,539
346,0'75
222,715
1 s2,300

3,704

732,333

1,000,000

762

254

5,637

1,835
42,888

850
$,a14
2,870

7,672
89

249,373
I 3,81 5
12,t72

97
1,821

38,017
14,858

4,701
2,472

670

9,069
7

294
44,533

765
10,1 68
5,920
3,177
3,529

11,061

9

10,083

732

529
32,837

472
642

1,8s8

10
1,205
4,104

420
13,302

12,839
67,495

92,270
2,2s1

91,738
16,1 51

121,957
20,31r

5,928
2,998

4 5rC

3,438

155
23,957
A) )1-4,

660,557

18,079
123,413
I 58,854

14,068
25,029

30
860

231

8,40I
1,400

8

4, 15,335 5,939

39

13,193 12,634 38,442

64 113,319 342,791

204133

718

565
28

25,013

3,379
62

15,38 1

4,233
4,839
1,182

19,716
2,006

15,927
2,778

17,1.32
3,48t
6,332

672
10,671

45,185
66,145
4t,791

3,045
35,458
2,675

1,763

883
23,618

776
1,056
2,438

1,749
5,141

646
35,006

I,100
96,143

48,134
228

54,759
6,864
8,411

29,063

296
3,109

1,,569

1,020
1sI

1,088
1,663
4,392

1.3,987

296
259,611

35,873
4,944
I,170

1

485
L,179
7,987
5,655

988
82,251

18,041

3s2
106,590
10,246
7,057
2,028

I
1,131
1,937
8,558
6,326

783
tt6,5l7

42,088
3,793

56,603
7,901

19,508
6,222

324
15,027

2,20t
11,107

1) 1')')

3,681
4,655

283
5

161
180

12,710
467

3,613
63

1t

3

76,243

2
1,283

B
?n ,o1

a336,983
1,695
4,717

7

149,546
7,197

5,623
287
450

28,477

513
I1,511
3,619
2,693
6,066

12,691

277
27,163
A\ )A)

582,1 83
)) )11

1 85,56s
136,614
22,507
50,895

417,817

1,000,000

198
I 8,538

805
140
579

55,338

I5I
12,131,
14,879
6,A67
3,020

8,069

447
3,1 90

22,286

720,397

8,284
124,2s0
139,499

5,910
1,650

279,603

1,000,000

612
5,401

56,1 50

1,366
35

10,502

647
14,157

7 )))
14,588
3,412
1,048

2,625
3,090
5,206

677

27,634
26,894

2,203
39,856

437
23,384

3,556
32,036
2,635

13,637

305
11,901
12,s61

347,936

18,00I
197,759
143,466
163,749
129,089

652,064
1,000,000

1,28t
346
719

57,668

13,607
15,749
6,946
7,478
9.681

504
7,621

29,814
77 t ,991

11,942
104,229
97,327
12,373
2,139

2,056
252
427

39,149
468

14,614
20,810

9,624
6,314
8,355

445
5,1 13

47,418

530,117

15,299
223,625
194,989
32,927
2,443

2,048
256
311

37, I 80

307
12,793
12,07 5
6,263
6,253
7,729

410
5,579

30,789

628,761

14,816
162,786
I66,000
24,874

2,764

105,M2
2,413

106,213
48,456
38,02t
7,709

3,564 2,650 781 1,074 1,067 1,022 40,514 47,408 J5,558

Subtotal
Business consumption
Wages and salaries
Businesssurplus ,,.
Depreciation
Indirect tax ., . . ...
(L) Subsidies

Total value added .. .

ToTAL .

I01
2,s86

20,772

377,015

20,452
147,850
99,250

219,42s
136,008

339,443
1,000,000

228,409
I,000,000

469,283

I,000,000
371,239

1,000,000

622,985

1,000,000
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{PUT aoEFFrcrENTs T ABLE (con t in^ea (Unit: 10-6)

Finatce Public ad-
andCom-

munic a',iotts

q
ces

Trad.e
50

Real
6tate

51

Road Other
Railroads trans?oft tansout

5s 54
lnsulqnce

ministr ation
and defence

57

Conmunitt Othq
soaices s*oices

58 59

Total
Unallocated intmediate

60 61565552

-I0

392

646

L472

t2

837

9l
366
28

t9,954
101

a490

328

4,719
545

13,238

9,115
48

158
1 5,780

2,712
24,840

966
2,169

13,643

43,095

569
22,963

231,751

80,195
276,6t4
3 1 8,558

59,916
32,965

768,249

1,000,000

J

923
3,1 53

20
'797

743
3,321

704
7l

1,098
52,1 80

12,459
239

1,239
1,063

51
39,482
50,920

208
233

24,401
807

1,209
20,563

1,234
8,281
2,083
1,459
8,70I
1,810

495
7,848

23,562

303,989

31,048
368,739
100,021
t79,377
16,827

696,011

1,000,000

1,075

509
96,320

34

7,789
4,226

468
825
982

6,145

808
102
670

91,507

89
a2,031

1,573

3,696
7

310
3,997

1 s,695

543

1,943
4,932

161

6

179
675

3,449

88
, toq
3,267

16,805

21
1,476

1

78

916
1,025

I,501

3,105

171

786
1,869

20
2,731
5,442

19,I60

),502
434

54,3 r 5

4,153
327

1,441

903

382
628

2,619
1,650

224

15,194
6,859

8,771
6,978
2,961

16,967

641
17,626

937
2,946

17,382

12,810

3,6t4
I 5,204

254,8s1
68,543

500,704
136,0t2
36,648

3,241

433

3,295

2,112

2,437

3,524
5,439
3,408
3,532

64,767

103
1,140

881
t9,412
6,525

1,77 5

2,413

4,337
2,098
3,361

152
417

11,456
7,892

16,405
4,330
4,424

34,922

3,378
9,082
2,000
1,477

1 3,1 89

10,315

2,475
78,572
19,440

366,019
25,377

236,i56
272,910

72,104
26,835

2,404
1,295
7,246
2,860

I 1,516
r,750

4tl
3,331
4,189
3,602

10,496
5,941
1,096

2,929
2,037

77,794

24,154
I,845
I,339

1 8,81 3

427

1,299
1 1,438
33,063
10,382
27,789

t42
I 1,821

573
38,558
4,109

17,116
15,479
33,271
26,468

211

3,676
26,845

6,006
515

8,828
24,530

9,766
39,651
17,120
18,409

104,682

36,494
9,53 l
2,734
7,1'16

I 9,501

4,162
7,206
2,170
2,503
4,928
4,076
1,962
s,066

389
1 I,1 I5

891
133

11,976
3,579

15,17 |
1,979

15,064
2,357

17,5s4
6,880

1,006
4,394

27,976
9,650

13,325

3,646
1 2,830
35,430
41,372
13,845

12,352
21,346
20,256
8,470
4,094
3,057
4,4s0

10,339
I,059
1,0t7

26,202
615

9,367
5,562
5,978
6,355

15,112

499
10,541
24,783

557,482

23,890
162,222
173,861

48,441
35,059

a9l5
442,st8

1,000,000

27 3 8

18,778 80 949 304 391

210

,197
,664
333

,564
,203

29

,734
,131
,083

,531
J

,613
63

,969
,1 84

,878
,238

43
.,466

,599
,005
,140
,888

4,751

3,76s
5,387
3,232

12,283
12,553

2,t26
3,I06

2lo
1,569
1,411
4,185

4
10

51

98
28

182
J

108

1AA

,68I
,655
283

1,123
I,056

54
1 06,965

145
I,955

I6,810
t,766

2,8"18

736
428
635

46,783

2'17

309

26
554

396
443

153

,o72

32

I
I

,558 12,238 127,036 13,843 2,908 2,436 12,760 10,850 20,601 15,095 394 7,901

r22
.244
,982

,657

,539
,075
,715
,300
,704

,333

,000

1,525
95
87
93

168
344

7
l7

240

10,297

2,025
8,016

I 50,388

1,862
5,065

474,i70
259,402
109,1 13

849,612

1,000,000

921
1,615

868
25,707

1,234
I 6,358
2,207
2,917
8,703

4,307

495
12,t52
67,519

368,577
,( <'),

338,936
113,929
142,898
10,137

631,423

1,000,000

3,667
587
343

7,855

1,236
6,970
2,817

78,238
8,699

14,884

495
13,170
97,983

406,2s3
20,672

282,s40
147,314
127,798
15,488

465
593,'147

I,000,000

3,495
3,032
2,105
6,988

788
7,557

508
I 5,898

1,619

6,685

6,143
59,960

182,236
12,897

406,101
228,774
I s8,349
11,643

817,764
I.000.000

4,090
1,574
1,3s2
9,966
2,595

10,461
272
849

23,967

121,154

3,746
1 3,585
38,363

27s,558

35,001
329,488
273,981

34,539
51,432

\) )17
642,295
r 93,051
lt2,4t1

201
2

698,031

154,347

58,697

92,163

a3,238
301,969

1000,000

724,442 1,000,000

1,000,000 1,000,000

'145,r49

1,000,000

633,981

1,000,000

.Sozrce.' Trmsactions table compiled at 1060 producerE' prices,
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_10 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Tl,slp 4A: 1955 roral INTF.RMEDIATE usg, FINAL usE, MpoRTs AND GRoss vALUE oF pRoDUcrroN-vALUEs rN 1955 pnooucBns, prucrs

(Thousand million yen)

Ind6try

Total
intrnediate

use Corcumbtion

Net
iactease
in stoch

Gross

. fixed
lnvestnent Exports

(Minus\
Im,orLt Production

Gross

0l Food crops
02 Industrial crops . . .. .

03 Livestock for textiles .

04 Otherlivestock ......
05 Forestry and logging .

06 Fisheries
07 Coal-mining
08 lron-mining
09 Other metal-mining . .

10 Oil and gas extraction

11 Other minerals extraction
12 Meat and dairy products
I3 Grain milling
14 Seafoods processing ....
15 Other foods
16 Beverages
i7 Tobacco manufacturing. .

18 Natural-fibre textiles .,..
19 Man-made-flbre textiles
20 Other textiles

2l Wearing apparel
22 Sawmills and wood products . . .

23 Furniture
24 Pulp and paper
25 Printing and publishing
26 Leather products
27 Rubber products
28 Basic and intermediate chemicals
29 Oils, fats and final chemicals . . .

30 Petroleum products

31 Coal products . .. .. .

32 Non-metal mineral pr"dr.i; :::
33 Iron and steel (primary)
34 Steel rolling, casting and forging
35 Non-ferrous primary metals . . .

36 Fabricated metal products . . . ..
37 General machinery
38 Electrical machinery
39 Automobiles ... .

40 Other transport equipment . . . .

4l Precision instruments ......
42 Miscellaneous manufactures
43 Residential construction ...,
44 Non-residentialconstruction
45 Public works
46 Otherconstruction ........
47 Electricity
48 Municipal gas . . .

49 Water services
50 Trade

51 Real estate
52 Railroad
53 Road transport .....
54 Other transport
55 Communications . .. .

56 Finance and insurance
57 Public administration and defence
58 Community services
59 Other services
60 Unallocated . .. .

64.6
230.0
511.6
561.2
185.3
160.7
205.7
166.8
94.4
s5.6

0.0
t.4

- 23.9
5.0
8.1
1.9

- 34.2
6.3
7.0
2.4

1,792.2
323'7

67.1
250.0
439.8
75-9

192.2
35.4
89.0
57.6

11 1.3
33.7

161.I
10.0

24s.6
J'6
o-2

398'3
9.5

296.4

10.7
337.1

38.9
331.6
194.9
23.4
50.6

528.4
179.1
154.7

209.1

- 9.5

- 4.7
70.6
59.0

125.1
8.9

- 6.6
o.2

4.0
100.2
879-l

92.0
536.5
283.9
204-9

19.3

277.6

23.7
75.3
19.6
9.0

1,019.8

218.7
85.9

176.9
42.6
21.9

134.8
487.3
633.0
682.7
101.5

- :'z
108.5

9.0
0'5

10.9
1.3

-5'4
- 1.9
*0.7

0.6

-1.3
0.7

14.8
3.9
8.2

12.1
0.2

-5.1
0.2

37.0

3.1
1.8
0'0
1.3
1.7

15.8
2.4
0.0
0.3

-134.9
-234.9
- 58.3

3.5

- 26-5
0.3

- 20.1

- 29.4
9.0

-. 53.5

1,378'0
87.8
4.6

339.3
474.7
216.5
178.0

4.2
33.9
4.9

80'8
1 16.8
987.0
121.9
804.5
30s.0
205.9
448.6

9.7
8I3.0

236.9
368.1
78.6

342.9
309.5

30.7
99.0

558.3
307.1
132.0

73.0
232.7
411.8
641.2
196.4
208.9
439.1
327:l
1.90.7
267.6

102.4
i06.8
310.7
252.5
233.6
441.3
257.1

37.3
24.4

1,649.3

218.7
288.0
297.4
198.4
162.0
375.4
487.3
641.8
984.7
8I3'I

- 0'6

- 39.0

- 1.4

5'5

0.3

10'0

- 68.8

5.3
191.7
114.1

81.9
142.5

21.8

310.7
247.1
233.6
268.1

-0.5
0.6

-2-6
-3.4
- 3.0

0'6
19.0
5.9
2.0
0.tr

0.5
2.9
J'J

16.2
21.3

5.5
0.6

37.3
0.0

199.2

32.3
20.8
71.2
0.2
7.1
0.3
0.0
1.1

2.9

48.2
23-7

1.9

1.2
2.2
6.8

44.4
7.9
7.5

0.9
1.5
0.1
6.4
1.7
1'0
0.2

- 16.5
7.7

- 48.0

0.4
27.1

7.1
86.0
21.2
24.2
37.3
17.2
7.3

42.0

10.0
28.6

3.7
0.5

s.4

14.8
3.7
0'0
0.1

9s'6

4.4

6.4

158.4
8.8

27.8
9.5

I15.0
6.0

31.0
0.3

I 18.4
13.7

8.4
*21.6

-11.7
2.5
1.1

1,9.2

19.6
30.0
12.0
29.9

42.9
41.7

30'9
36.6

24.3
0.0
0.1
0.5

0.1
0'8
1.9
9.3
4.1

0.5
0.3

135'1
178.1

1,7.7

15.3
489.0

8.9
282.0
672.3

170,2
101.7

69.0
135.6
239.3

5.745'7

4.4

0.0

0.6
0.7
0.2

26.9
18.2
11.5
8.2
5.3

- 1.0 - 1.5
30.9
70.4

0.0
0.0

75.2
3.8
4.0

- 10.9

- 28.5

61 Totar 10,696.5 7,225.7 I,569.4 256.1 1,063.7 -863.2 19,948.2
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INPUT-OUTPUT TABLES OF JAPAN S. SHISHIDO 3l

Tasrn 48: 1955 rornl I*-TERMEDIATE usE, FINAL usE, IMpoRTs AND GRoss VALUE oF pRoDUcrroN-vALUEs IN 1960 pnooucrRs'pRrcES

(Thousand million yen)

'fotal
intfrmed;ate

Consum|tion

Gross
rtxed

inuestmentfndustry use

Net
increqse
in stock Ex?otts

(Minus)
Imgorts

Gross
broductianction

1.0
r.8

t.6

01 Food crops
02 Industriaicrops ........
03 Livestock for textiles .. . .

04 Other livestock
05 Forestry and loggiilg .. ..
06 Fisheries
07 Coal-mining
08 lron-mining
09 Other metal-mining . .. . .

10 Oil and gas extraction ..

i 1 Other minerals exffaction . . .

12 Meat and dairy products , . . .

l3 Grain milling
14 Seafoods processing
l5 Other foods
I6 Beverages
17 Tobacco manufacturing .....
18 Natural-fibre textiles .

19 Man-madefibretextiles .....
20 Other textiles .

21 Wearing apparel
22 Sawmills and wood products ...
23 Furniture
24 Pulp and paper
25 Printing and publishing
26 Leather products
27 Rubber products
18 Basic and intermediate chemicals
19 Oils, fats and final chemicals . . .

30 Petroleum products

1,272.6
265.2

53.9
262.5
586.0

87.2
199.6
39'0
82.3
52.5

99.9
46.5

173.3
11.7

242.6
3.6
0-2

274.6
54.1

281.2

11.2
398.0

39.0
318.2
230.1
22.2
57.1,

478.2
t70.4
1 68.3

68.9
23s.7
521.7
659.6
179.5
174.3
244.5
171.2
89.8
57.9

201.1
106.7
77.7

136.1
247.6

207.6

- 6.9

- 3.7
69.9
70.6

145.r
9.3

- 6.1
0.2

2.6
118.2
946.1
108.1
526.1
275.1
204.8

I 1.1

- 2.0
1,17.2

9.6
0.4

10.8
1.8

0.7
1.6
8.6
4.5

3'0
1.3

17.8
3.7

-140.2
- I B8'4

- 46.8
3.5* 34.8
0.3

- 20-3

- 32.3
8.2

- 48.5

- 27.9

- 28.3

- 76.6
0.2
7.0
0.2

1,460.5
78.8

3.6
34t.1
625.1
249-7
185.7

4.6
31.4
4.7

72.9
140-3

1,062-4
143.4
790.3
295.6
2A5.9
347.9
59.3

781.7

2s6.1
433.0

78.7
328'0
365.4
30.3
93.4

507.8
292.7
143.5

77.9
241.1
423.s
7s2.4
190.5
225.6
522.1
336.4
178.6
278.6

91.5
106.3
378'0
298.4
280'3
536.7
262.3

41.1
39.9

1,846.9

372.2
340.4
312.3
190.6
162.6
388.5
525.6
878.9

1,l4O.g
841.7

).3 * o'7
1.2
2.0

17.7
2.4

l-1

;.5
i.0
1.2

t.9

t.9

-36.1

- 5.4

- 2.0

- 0.6
0.5

- 0.9

15.8
4.6
7.9

ll.7
0.2

- 4.1

34.2

22.0

0.2

52-9
27.6

1.8
7.2
1.4
2.3
6.3

42.1
J'3
8.0

0.4
28.6
8.0

99.2
20.4
26.1
44.4
17.5
6.7

42.3

6.3

- 1.2 0.3
5'I
3.4

18.9
20.5
5.2
0.6

27.4
5.3

198.6

170.3
8.9

27.7
8.3

135.7
6.5

29.1
0.2

113.3
I4.8

264.0 5.8

0.2

l0'0

0.7
0.1
2.3

0.9
1.8

3.5
0.4

0.4 6.3
1.9
0.9
0.2

- 1,4.6

7.2

- 52.2

1.6

- 23.7
5.7
7.7
2.0

- 40.6
6.5
6.3
L'J

31

32
33
34
35
_16

37

-18

:9
40

Coal products
Non-metal mineral p.oOucts'. ..
Iron and steel (primary)
Steel rolling, casting and forging
Non-ferrous primary metals . . .

Fabricated metal products ... ..
General machinery
Electrical machinery
Automobiles
Other transport equipment ....

8'9

-22.3
- 11.6

3.1
0'9

20.8
4 2,.",

30.7
1L.4
31.3

-68.3

- 0.5
0.6

- 2.6

- 3.9

- 2.8
0.6

22.5
6.0
1.8

4l Precision instruments ......
12 Miscellaneous manufacturing
43 Residential construction . .. .

4-{ Non-residentialconstruction
45 Public works
.46 Other construction
.*7 Elecricity
48 Municipal gas . . .

19 Water services
,:0 Trade

51 Real estate
52 Railroad
53 Road transport .... .

54 Other transport
55 Communications . ...
56 Finance and insurance
57 Public administration and defence
58 Community services
59 Other services
60 Unallocated.....

38.7
41.s

27.5
36.3

0.4
0.2

8.3
28.5

5.7
227.9
117.1

75.1
149.1

19.9

378.0
292.O
280.3
328.1

47.6

5.1

162.6
18t.7
19.5
25.O

519.6

28.5
76.7
21.4
14.7

1,190.4

372.2
101.4
185.7
38.3
21.9

139.5
525.6
865.7
807.3
104.9

31.6
19.0
1 1.3
8.2
5.4

0.1
99.8

3s.7
72.7

0.4

6.6

62.8
3.7
4.1

5.9

0.7
0.7
0.2

13.2
3I0.0
695.9

- 12.3

- )o.a- 1.0 - I.s

Torar 11,161.2 8,101.3 1,832.6 267.9 1,110.2 *846.6 21,635.5
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IINTERN,,\TIONAL COMPARISONS OF INTERINDUSTRY DATA

T,.t,sr-s 4C: 1960 rour INTERMEDIATE usE, FINAL usE, IMpoRTs AND GRoss VALUE oF pRoDUcrIoN-vALUEs IN 1960 pnooucrns'pnrcrs

(Thowsand million yen)

Industry

Total
intermediate

use CorcumPtion

Gross
fi.red

inoestment

Net
increase
ilt stock Ex,orts

(Minus)
Imborts

Gross
broduction

0l Food crops
02 Industrial crops ... . .

03 Livestock for textiles .

04 Otherlivestock ......
05 Forestry and logging .

06 Fisheries
07 Coal-mining
08 Iron-mining
09 Other metal-mining ..
l0 Oil and gas extraction

11 Other minera.ls extraction
12 Meat and dairy products
13 Grain milling
14 Seafoods processing ....
15 Other foods
16 Beverages
17 Tobacco manufacturing
18 Natural-fibre textiles ....
19 Man-made-flbretextiles
20 Other textiles

2l Wearingapparel ....
22 Sawmills and wood p;;;i. : : :

23 Furniture
24 Pulp and paper
25 Printing and publishing
26 Leather products
27 Rubber products
28 Basic and intermediate chemicals
29 Oils, fats and final chemicals . . .

30 Petroleum products

3l Coal products ......
32 Non-metal mineral ptod;.l;': . .

33 Iron and steel (primary)
34 Steel rolling, casting and forging
35 Non-ferrous primary metals . . .

36 Fabricated metal products .....
37 General machinery
38 Elecftical machinery
39 Automobiles
40 Other transport equipment . . . .

4l Precisioninstruments
42 Miscellaneous manufacturing ..
43 Residential construction
44 Non-residentialconstruction ...
45 Public works
46 Other construction ..
47 Electricity
48 Municipal gas ...
49 Water services
50 Trade

5I Real estate
52 Railroads
53 Road transport .....
54 Other transport
55 Communicatiorls ....
56 Finance and insurance
57 Public administration and defence
58 Community services
59 Other services
60 Unallocated

73.3
558'1

87.3
650.4
254.9

37.3
162.8

r,036'5
357.5
493.7

J'5
1.n

0.2
-- 12.6

4.4
1.6
1.2

- 78.0

- 53.9

- 79.4

1,352.1
353.1
i01.3
265.9
722.5
154.2
261.0

80.4
92.7

182.6

283.5
*17.1

0.1
102.3

61.4
1 56.1

10.8

0.3

1 1.5

- 0.3
6.6

- 4.1

2.6

- 1.1

21.2

-68.6
- 0.8

-42.6
34.5

763.2
379.4
276.6
320.5

28.4
4.6

707.8
81 3.1
489.1
866 6

158.3

64.2

- 1.6
0.2

33.4
1-a

6.3

- 8.2
4.3
1.5
2.4

4.2
0.6

10.2
32.3
26.6
12.1

- 6.5
5.3

50'9

-145-9
-252.4
-102.7

1.6_ 64.9
4.3

- 50.9

- 76.9

- 53.4

-174.3

- 39.0

- 31.0

- 19.9
t.7

--109.4
2.6
6.4
0.8
0.9
6.8

0.4
5.7

-112.7* 11.3

- 73.7
3.4

- 101.1

-- 17.4
6.2* 21.6

1,571.4
84.7
2.1

409.1
715.8
355.2
218.8

7-8
41.0
1 1.1

114.4
280.5

1,089.3
218.6

7,219.9
530.7
289.8
489.2
t43.2

1,324.2

353.6
605.0
1s9.4
666.0
38B.7

56.2
241.8

1,030.2
500.4
480.8

152.7
523.3

l,rl6.4
t,679.7

419.5
582.6

1,640'7
1,427.1

667.6
694.5

6.1
2.7
3.5
2.6
3.2

42.8
0.2

0.1

151.0
72.7

187.7
14.4

411.8
33'0

4.9
443.7
132.6
562'l

I 35.1
477-2

1,312.6
1,532.8

512.9
457.6
790.8
750.5
313.8
15t.7

1 13.3
164.9

3.0
230.6
919.1
166.8
862.9
472.1
276.8

10.0
0.4

461.8

0.6
4.0
1'8

28.9
22.3

1-6
2.4

42.9
5.7

253.7

203.9
14.4
43'4

- 3.4
130.1

14.9
36.2
2.5

1.67.5

36.5

14.1

- 8.4

- 4.1

- 0.9
25.3
s5.3

143.3
20.2
93.6

48.I
91.0

3.7
14.4

- 16.0
34-4
t2.7
20.3
70.2
78.6
18.6
17.2

11.8
1t.7

0.2
45.8

5-2
124.6

11.0
48.3
61.7
92.8
44.6

133.2

17.0
3.6
4.3

14.2
5.4
I.5

12.6
22.9
1,4.2

17.8

22.9

2t.9

61.7
33.4
3.2

I l'.+
2-8
4.3

31.4
46.3
15.1
t2.3

292.7 6.4

120.4
M.l
24.6

1,214.7

596.3
406.9

48.9
48.4
42.8

3M.2
825.3

1,154.2
998.5

- 9.7

5.8
3.2
0.9
0.8

1 36.1

30.8
80.5

0.1

12.6
23-l

104.8
5.0
0.9

- 15.9
3.9

0.2
0.4
0.3
0.1

- 13.5

0.4

216.5
348.8
707.8

1,112.4
489.1
872.2
506.3

83.9
63'0

2,489.2

619.1
771.6
289.9
461.8
280.4
906.3
825.3

1,172.5
1,386.6

943.9

37,048'8

383.0
39.2
37.7

970.7

22.8
347.0
206-1
221.5
235.5
559'9

84.2
2.9
1.4

3.8
8-2
1.3

1.7
3.6
1.7

18.5
390.8
918.2

0.7
3.0

37'2

0.9
5.7* 23.7

Tor.q.I- 20,654.0 10,990'1 4,779'9 677.7 1,665.7 -1,718.7



ffit="

ATA }PUT.OUTPUT TABLES OF JAPAN S. SHISHIDO 33

cEs ::oduct-mix are also important factors in the explanation
.'f changes in technical coefrcients; they have, too, a
:':lrilar trend in favour of a higher degree of fabrication
.r raw material consumption.

(c) The general increase in the use of manufactured and
si'r'ice inputs seems to be related to the above two
:,ctors; but it is not essentially connected with substitu-
:..'n itself. This type of technical change is represented by
.:ch things as the increased use of tires due to the progress
:: motorization, the increase in repair expenses for
-:chinery due to higher mechanization and so on. As for
slice inputs, such as trade, banking and communica-
-:-an. a tendency for these items to increase is also note-
= -rrthy, although it is cancelled out to some extent by the
::L'rease in "Other services", for which the data for the
:*--esponding price deflators are not altogether reliable.

Er-en though many other types of technical changes are
-rired in the table, the relatively small values of inter-
:-:'i.iate demand (for tobacco for instance) are subject to
--:i-atively high observation errors and their changes are
-:,t considered as significant, except for transport sectors,

=1ere shift from railway to other types of transport is
::gni-ficant.

To sum up: the total trend of the various types of
-::rnical changes noted above, though likely to cancel

-;h other, appears to indicate a slightly increasing
3.:.and for total intermediate input, as shown at the
:,:rom of table 5 (see also the right-hand columns in
-:le 6). A similar trend was also indicated in our study
:: the 195I input-output datale and on the pre-war

-:a.20 This may imply, however, that value-added ratios
'.'.'e had a tendency to decline slightly on the average.

The first two columns in table 6 summarize on a
j-=ctor basis the results obtained from the original
:'--sector tables. As can easily be seen this table implies
--.t the value-added ratio in manufacturing as a whole
--=ds to increase, largely because of higher efficiency in

=:-material consumption, whereas in other sectors (such

- :oostruction and services) there are opposite tendencies
: ^,ch substantially contribute to the slight tendency to
:cLne in the value-added ratio described above. It
,-:uld also be noted that value-added (or total input)
:::os are generally quite stable, in spite of substitutions
--E3.een various speciflc inputs, except for a few
f;;ors.

The method of ex post projection, used as a test of the
:;=bility of input coefficients as in tables 5 and 6, involves
--: idea that changes in an input coeftcient matrix can
:e l..oked upon as a combination of "substitution" and
-:.brication" effects. The former refer to the trend of
:-stitution between input materials such as fuels and
a.ctricity, natural and chemical fibres, wooden and

:f\{inistry of International Trade and Industry, Japaq op. cit,
qH. B. Chenery, S. Shishido and T. Watanabe, "The pattern of

.-:-i3rese growth, 7914-1954", in Econometrica, Yol. 30, No. l,

.=. 1962.

D

Ta.st-e 5: Wercstto Row-suMs oF rNpur coEFFrcrENTsr

1955 aNo 1960

Sector

loilx'; 4;;x';'oss
action

(1)tQ)

1.4
4.7
2.1
9.1
5.8
5.2
8.8
7.8
I.0
1.1

4.4
0.5
9.3
8.6
9.9
0.7
9.8
9.2
3-2
A.a

2.'7

3.3
6.4
).'l
9.5
2.6
0'1
7.1
7.6
4.5

3.6
5.0
9.4
6'0
8.7
6.2
1.8
0.2
o.4
0.8

1. Food crops .

2. Industrial crops ..............
3, Livestock for textiles
4. Other livestock
5. Forestry and logging
6. Fisheries
7. Coal-mining
8. Iron-mining
9. Other metal-mining

10. Oil and gas extraction
Il. Other minerals extraction .. . . ..
12. Meat and dairy products ...., .

13. Grain-milling ....
14. Seafoods processing
15. Other foods ..
16. Beverages
17. Tobacco manufacturing
18. Natural-fibre spinning
19. Man-made flbre spinning ......
20. Fabrics
21. Apparel
22. Wood products
23. Furniture
24. Pulp and paper
25. Printing and publishing
26. Leather products
27. Rubber products
28. Basic and intermediate chemicals
29. Oils, fats and final chemicals . . .

30. Petroleum products
31. Coal products
32. Non-metal mineral products . . .

33. Iron and steel, primary
34. Steel rolling, casting and forging
35. Non-ferrous primary metals . . . .

36. Fabricated metal products ... , ,

37. General machinery
38. Electrical machinery
39. Automobiles .. . .

40. Other transport equipment .....
41. Precision instruments
42. Ir4iscellaneous manufacturing . . .

43, Residential construction
44. Non-residential consfiuctioa . . .

45. Public works .

46. Other construction
47. Electricity
48.Municipal gas.,.,
49. Water services
50. Trade
51. Real estate .

52. Railroads
53. Road transport
54. Other transport
55. Communications .

56. Finaoce and insurance
57. Public administration and defence
58. Community services
59. Other services
60.Unallocated .....

(1)

1,352.1
3 53.1
101.3
265-9
722.5
154.2
267'0
80.4
92.7

182.6
151.0

11.1

187.7
14.4

41 1.8
33'0

4-9
443'7
132.6
562.1
73-3

5,581.1
87-3

650.4
254.9
37.1

t62.8
I,036.5

35'7.5
493"1
1 35.1
471.2

1,3t2.6
1,532'8

5t2.9
457.6
790.9
750.5
313.8
1sI.7
I 13.3
164.9

0
0
0
0

383.0
39.2
37.7

970.7
0

347.0
206.1
221.5
235.5
559.9

0
18.5

390.8
918.2

(2)

1,406.1
M6.4

85.1
377.3
827.3
137.6
394.4
173.7
104.8
199.5
I 95'1
83.6

250.9
17.2

338.3
4.6
0.3

462.8
90.6

451.3
18.2

804.6
89.5

529.2
372.7
39'I

129.7
872.0
272.2
303.s
166.3
487.9

1,255.6
1,749.1

528.8
362.6
640.5
476.9
157.9
134.4
72.9
84-2
0
0
0
0

337.8
29.6
43.1

918.2
0

361.0
200.3
132.6
215.1
415.0

0
17.3

4s7.1
1,240-l

(3)

0.962
o.791
1.190
0.705
0.873
t.tzt
0.677
0.463
0.885
0.915
0.774
0.870
0.749
0.836
1.217
7.220

17.978
0.959
1.464
1.245
4.O32
o.694
0.976
1.229
0.684
0'954
1.255
I'189
1 .313

1.627
0.812
0'978
1.04s
0.876
0.970
1.262
1.235
1.574
1.987
1.r28
1.554
1.959

6.5
8.8
7.8
2.4
9.1

2.2
6.3
3.9
3.0
).2

).1
1.6
).9
1.8
).4
5-3
t'3
)-.5

5.6
,.9

1.8

1.134
t-326
0.874
1.057

0'961
1.029
t-670
1.095
1.349

1.065
0.855
0.740

Torar 20,338.9 19,961.7 1.181

Nore,' For reasons of comparability, intermediate demand for construction
(43, 44, 45,46) and real estate (5t) is excluded from colw (t),
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TAsrr 6 I Wercrrrpo Row-surus AND coLUMN-suMs oF INpur CoEFFICIE^-Ts. BASED oN rug 60-spcron rxpur-
OUTPUT DATA

Sector |r';X'; |oo'xu,o loiix'i lriix'i

I. Agriculture, forestry and fisheries
2. Coal and crude petroleum ......
3. Other mineral extraction
4. Foods, processed
5. Textiles and apparel
6. Wood products and furniture . . .

7. Pulp and paper products
8. Printing and publishing
9. Leather products

10. Rubber products
11. Chemicals
12. Petroleum and coal products ...
13. Non-metallic mineral products . .

I4. Ivletals
15. Machinery
16. Transport equipment.
17. Instruments ....
I8. Misceilaneous products.
19. Construction ....
20. Electricity and gas
27. Trade
22. Real estate .

23. Transport and coinmunication . .

24. Services
25. Unallocated.....

(1)

2,949.1
449.6
324.1
724'5

1,211.7
645.4
650.4
254.9

37.3
162.8

1,394.0
628.8
477.2

3,815.9
1,541.4

465.5
113.3
164.9
292.7
459.9
970.7
22-8

1,010.1
969.2
918.2

(2)

3,279.8
593.9
473.6
694.7

1,022.9
894.I
529.2
372.7
39-l

129.7
l,lM.z

469.8
487.9

3,896.1
l,ll7.4

292.3
72.9
84.2

376.6
410.5
918.2

909'0
889.4

1,240.1

(3)

1,035.6
79.9
52.1

2,709.6
1,795.2

576.9
506.9
215.6
M.5

161.6
1,080.0

367.6
304.3

2,9s3.0
2,095.6

940.2
126.0
230.4

2,176-6
237.0
576.9
93-1

580'1
1,056.0

658.9

(4)

t,036.2
85.9
54.0

2,590.0
1,845'0

542.0
573.2
231.2
<).)

167.2
1,300.6

243.4
285.5

2,872.2
2,231.6
1,071.7

1 50.3
237.r

I,853.9
267.9
602.2
20.3

704.4
808.8
sl1.7

'for^L 20,654.3 20,338.3 20,653.6 20,338.3

(4-I8) Manufacturing total 12,288.0 11,247.2 14,107.4 14,393.2

Nore.. Totalsofcolumns(1)and(3)arehigherthanthetotalofcolumn(1)oftable5becauseoftheinclusionoftheiater-
mediate demand for construction and real estate. For the same reason, totrts of columns (l) and (a) are also higtrer than that of
columns (2) of table 3.

metal products, ferrous and non-ferrous metals etc. which
can be observed in the rows. "Fabrication" relates to
changes in the rate of value-added which reflect changes
in capital intensity, productivity, product-mix, by-
products etc. An input coeffi,cient at time-point I (a'u)
may thus be approxima;.lro_,

where co':l is the corresponding actual coefficient at time
point O;riis the substitution multiplier regarding theuse
of i-th input material; and E is the fabrication multiplier
regarding 7'-th industry, Howet er, the d u thus obtained
would not be identical with the actual coefficient a16,

but should be such that the column sum and the row sum
of such coefficients, rveighted by the outputs at time-point
l, equal the column sum and the row sum ofthe under-
lying actual transactions matrix for time-point L This
means that ro and s1 ought to be obtained by solving the
following simultaneous equations:

lor"oittxi 
: lrir;

lroaistXj - Ia'niX]
I

The substitution and fabrication multipliers calculated
from the 1955 and 1950 tables (both in 1960 prices) were
used as a basis for the projection of input coefficients to
the year 1968 in the Economic Planning Agency's
Econometric Models for Mediuru-Term Econontic Plan,
1964-1968.'1 In this projection expert opinions for specific
industries were also taken into account. The resulting set
of multipliers, applied as such to the 1960 coefficients in
order to obtain the 1968 projected coefficients, are
presented in table 7.

zlEconomic Planning Agency, Japan (1965t,
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].-:IT 7: SUSSTTTUTION (T) ANO FABRICATIoN (s) TTaUINTT-TNNS APPLIED TO THE 1960 coTTnTcIENTS FoR THEIR PRoJECTIoNS To
1968

(1960 : 1)

Sector
Substitution

multiplids (r)
l'abrication

multibliqs (s) Sector
S ubstitution

multibliers (r)
Fabrtation

Llultipli*s (s)

:lated
I Were
nts to
.'ncy's
Plan,
)ecific
ag set
nts in
, are

- Food crops .

l. hdustrial crops .

: Livestock for textiles

: O:aer iivestock

: Fr)restry and logging

: Fisheries

- Coal-mining

! L-.n-mining

. Orher metal-mining

" - Oil and gas extraction

.. Olherminerals extraction ......

.: \leat and dairy ploducts ......
: Grain n.rilling .

-: S:afoods processing

i Oiher foods . .

-: Beverages

- Tobacco

- i \atural-fibre spiruring

. :. \Ian-made fibre spinning

I - . Fabrics

:- -{pparel

l' \\'ood products

-:. Furniture

:1. Pulp and paper

-: Printing and publishing

l:. Leather products

l-. Rubber products

I i. Basic and internediate chemicals

l'. Oils, fats and final chemicals . . .

i-. Petroleum products

0.720

0.6s4

1'156

0.910

0.741

o-979

0'453

1.081

0.554

3.700

0.746

0.930

0.907

1.024

0.908

0.917

0.743

0.807

1.808

0.942

0.931

0'539

o'791

1.231

0.868

0.920

0.971

1's86

1.4s7

1.619

1.071

0.931

l'140

1.172

1.305

o.947

1.I11

1.079

1.049

0'987

1.063

1.098

1.394

1'059

1'108

1.164

1.333

1.140

0.700

0.960

1.098

1.341

1.19s

0.856

0.912

1.069

1.065

0.695

0.797

0.296

0.747

0.800

0.766

0.706

0.768

1.020

0.866

0.843

1.114

0.94r

0'848

0.865

1.690

1.113

1.164

1.311

1.330

1.276

1.223

I.181

0.916

1.179

1'159

0'876

1.445

1.334

1.218

1.276

1.2s7

1.475

0.965

I'120

1.143

0.91s

0.767

0.949

1.272

1.121

31. Coal products

32. Non-metal mineral products . . . .

33. Iron and steel (primary)

34. Steel rolling, casting and forging ,

35. Non-ferrcus primary metals .....
36. Fabricated metal products ... ...

37. General machinery

38. Electrical machinery

39. Automobiles .. . . .

40. Other transport equipment .....,
41, Precision instruments

42. Miscellaneous manufacturing . . ,

43. Residential construction

44. Non-residential construction . . .,

45. Public works .

46. Other construction

47. Electricity

48. Municipalgas....

49. Water services

50. Trade

51. Real estate .

52. Railroads

53. Road transpcrt

54. Other transport

55. Communications ..

56. Finance and insurance

57. Public administration and defence

58. Community services

59. Other services

60.Unallocated,....

0.890

1.028

t.332

0.946

0.888

0.881

0'831

0.926

0.889

0.905

0.913

0.886

0.878

0.923

1.07t

1.3s1

1.012

-i:rre.' S. Shishido and K. I\{iyamoto, "An Integrated Model for Macro-economic and Interinciustry Prcjection". 196b (unpublished document),
r--CLr table 2.



o\

*z
*l
rn

z
€

z
rr
o
?

F
V)
o
za
(J
tl
z
'tti
F
z

aa

H

Fl

TABLE 8 : TRANsAcTIoNS TABLE AT PURclrAsERs'PRrcEs

suplv

3
d

H

76

.S
o

;a
\q,$-

:,8-!.4:"E
FS\-Eh'nElz*E
; X E -q* Ed ,' q e s s
o.ia'iUF[:Out,uts

1. Agriculture
2. Industry
3. Con-rmercial trade . .

4. Transport
5. Services
6. Government services

A. Non-household consumption expenditures
B. Wages and salaries
C. Operating surplus
D. Capital consumption allowances
E. Indirect taxes .

F. Less : subsidies
CDP at market
Less: Revenue

205

19
48
10

358

a Including special procurement.

D Gross value added.

pricesb .

from by-products and scrap

Total production at producers'

fnPuts

d

.s .r
:p
ab

t\
F.:T.E
5BpO

3\r(
r.E'!i
bhFh
uoo(

T
S

iE
\q Eo

9.: at
:! s!
lq r!.

ts{

Intemediate demand Final d.mand

\
B

H

Sectots

u)123456

I

U)

55
136

13
24
IO

238

76
205

19
48
IO

358

4227
623I0
--45
- --17

1000

025
8s8

- -8
3

878

18
100
45
M
45
10

120 0 0 0-
5407134-
o2121-
1B 7 5 3-
77015208-

2t
69

6
24

120

152- O 2 0
028325377
I 3 2 -* 7
116 6 -- 1

10___
3992125585

3

57
69
t7
6

-2
150

-8

0I1010
313 94 18 10
913181316
2 4 2 7 2-
05 10

-2 0-0 0
12 36 30 25 17 I0
-l-6 0-1 0 0

18 100 45 44 45 10 262



TleI.r 9: Tnq.NsacrroNs rABLE AT pRoDUcERs'pnrcrs

Out?uts

\3
I

B

F,

I. Agriculture
2. Industry
3. Commercial trade . .

4. Transport
5. Services
6. Government services

A. Non-l-rousehold consumption expenditures
B. Wages and salaries
C. Operating surplus
D. Capital consumption allowance
E. Indirect taxes .

F. Less: Subsidies
CDP at market pricesl

Total production at producers'

18
100
45
44
45
t0

262

o Including special procurement.
D Gross value added,

InOuts fntqmediate dmand

q

s
\i

r!)

s
.s

.t

as

B

o

6'i

s\ ;\
i"E 3.r
5 i. rs,
e€

a

!9

O

E

p

112

l3
49
t2
t4
24

l3l 2-
o2232t366
-21 0 4 8

1920 10
116 6 -- 1

10---
3992125585

Final demand Ad.iwtnents

h

34
I15

33
22
.A

10
238

-25 *4
-58 -6

8-
*3

-78 - r0

s

€

b
!e
o:
sb

{

*a
si

ii:E

"l123456

112 0 0 0-
4266103-
09111-
o 4t 3I --1 8 7 s 3-
66415198-

0
10

262

IO

10

Sectqs

18 100

I0t
9 418

18 13 t6
272

10
00

30 25 37

45 44 4s

01
3 13
913
24
05

-2012 36

3

57
69
17
6
I

150

P
-l

:i,
t
T
o
i
*l
rl

ri
lrla
o
?l
Li

z

?
aH
(A
H

{
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Fitial demand

T.q.sra 10 : TRADE MARcTNS

Intermediate d.oaand.Inputs

.:

6i'i.y:!s!atlsi
Nqj\^
XS{\'::t.9^c:l&3 aE.i E *

\ECCgP*srsets
^Ft5-:.:qI S&8.!t'X-\,1Y-YB\YJfFbei'\F.eESqO* d6 6 5 'i A)a

-5
,:

Sectort

11

*23
AI

12;)456OutPuts

1. Agriculture
2. Industry
3. Commercial trade
4. Transport
5. Services
6. Government services

-170 0 0

-40-4 0-8
21-- 4 - 8

Final dmand

*t'|
-16

JJ

0 0

0-
-t1-

50
4-l
91

0-
0-
0

0

-1
1

0 00 0 0 00000000

o Including special procurcment.

In|uts

Taelr 11 : Cosrs oF DoMEsrIc cooDs rRANspoR.T

Intmnediate demand

3!

:
s.i=.a

*i\iA}
ttSn:;Es\'::sSsrha.: PI,:. E fI is-Y.E tt SSE.:t
T !E; YE
i {E 6 e (

s

ae

Sectors

[]

-7
-10

17

-4
-5

9

--4 0 0 0 0

--2 0 0 0 -3
60003

-J

-5
8

0-3 0 0 0 -0-4 0-t 0 -
o 7 010-

123456

000000

Outruts

1. Agriculture
2. Industry
3. Commercial trade ..
4. Transport
5. Servises
6. Government ssrvices

000000Tor 000

o lncludilg special procurement.



DATz\ I\PUT-OUTPUT TABLES OF JAPAN S. SHISHIDO 39

T,TgT-P 12 : BY-PRODUCTS AND SCRAP

InPuts Intermediate dmand

Scctors

34
Subtotal

1

6010
0000

6
OutPuts

1. Agricr.rlture
2. Industry
3. Commercial trade . .

4. Transport
5. Services
6. Government services

Revenue from by-products and scrap

00000--:: i i i _
0

-j

8

0

I

0Toral

Tlet.r 13 : [MpoRTs MATRTX AT pRoDUcERs' pRrcEs

Intermediate dmandIilPuts

Outbuts

1. Agriculture
2. Industry
3. Commercial trade . .

4. Transport
5. Services
6, Government services

12J456

Sectors

-7 0 0 0-
-15-2 -5 -I

Final dnrand

--22 0 0 0 0

--21 0-20 0 0

i.:
iP
.I:sx3.sti.tF* E E): * e.!sstsi_bi6aS.:F!
E S I S HEr F 8 i'IxSdau.so'
-;x!\x-d-i!rbrF'e
.5.!Si:SedUOOtri

s

h
s

F

s

6

-41
0

:
0

-7 _)) -29
-64

00 0 0

o -22 -2 -5-l

--3 000 -3 -3

Toral --460-20 0 0

a Including special procurement.

-30 -66 -96

0
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Taur 14: Psvsrc.qL BALAN.E FoR IM..RTANT pRoDucrs AT pRoDUCERs, pRICEs

Inbuts

INTERINDUSTRY DATA

OutPuts

l. Agriculture
(a)Rice.....

(6) Wheat

2. Industry
(a) Coal . .

(6) Crude petroleurn

c Including special procurement.

d Q denotes physical quantity, V value and IJ unit value.

N

fl
L

,f
i
t

Qb
vrl
ub

a

U

a

U

a
V
U

{
(

-i

L

Interilediate dmand
,l

{
I

a)

t
!s

t.'

qz

'iu
El E.]

I
.:
Sn
8:
r\a!tE : 5
G3=b
Fdi s ES I *"otoqoeiPF.EE xs;QdE5.

lPYL5 e nS.s b
Sr"Eqe.!isF6:n\
laxli9{d3dS I

Final dmand

q

G,
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ANNEX

Concepts and definitions of the 1960 interindustry table

With the growing demand for interindustry or input-output
:ralysis in recent years, numerous organizations including the

=ntral Govemment, local public bodies, private research organiza-
:ons etc. have come to construct input-output tables for a variety
:i objectives. Unfortunately however, the lack of standardization
:f, the methods ol compilation of statistics has caused serious
:-ffculties in making both time-series and international corn-

=risons ol the tables, The table constructed in 1955 by the
.rapanese Governnent as the first official attempt in interindustry
'-alysis has not escaped such deficiencies, particularly with regard
:o its relationship to national income statistics, sectoral classifica-
:on, and international comparability.

Because of these defects the compilation of the 1960 tables was
:receded by careful studies on statistical standardization, in
-'cllaboration with academic authorities and related government
,3ancies. As a result the framework of the table was revised in
s:ch a way as to be easily integrated with national income accounts;
:::rther, fundamental improvements were made in sectoral classifica-
:ons and in various other delinitions, so as to facilitate long-run
:ae-series analysis and international comparison.z2 In principle

=e United Nations system of national accounts and the ISIC has
:een adopted as the statistical fra:ne of reference; departure from
--:ese standards has therefore been confined to the cases where the
:jrpose ol interindustry analysis has made it unavoidable. Inter-

=donal standardization of the tables seems highly necessary
:E:ause of the amounting emphasis on international comparability
:i interindustry analyses and econornic analyses pertaining to
-::ernational geographical intcgration.

\o effort has been spared to maintain continuity betiveen the
::rent and the previons (1955) tables as to sector class.iflcation

=d in other respects. The major characteristics of the 196C table
::1 be summarized as follows:

ic) integration with national income accounts has been at-

ri) sector classification has been made on the basis of the ISIC;

{c) two transaction tables, one valucd at purchasers'and the
:=er at producers' prices, plus a supporting table on transport
:,:ss, have been prepared for publication;

{{ in the transactiolls table valued at producers' prices, by-
;roducts and scrap have been treated as negative inputs;

(e) in the sectoral allocation of outputs, goods have been
:-.aluated at actual, not average (or uniiorm), prices;

; f) employment coefficients have been computed lor the purposes
:: employment analysis.

I. Fonlrer or rHE TABLES

The accounting system ol interindustry tables may be viewed as
r detailed version of aggregate production accounts which form
;an of the general national economic accounls" Consequently
--re total of row vectors designated as "value-added" becomes,

:: Work is in progress on the revision ol both the 1951 and the
i955 tables by using the samc method of compilation as the 196C
-,'lle. When the revision is completed the three tables u,ill bc
:erfectly comparable and will contain exactly the same number
150) of sectors as the 1960 table.

aftcr adjustment for customs duties (including tonlage dues),
equivalent to gross domestic product (GDP) at market prices;
similarly, the column total of final demand is defined as expendi-
tLlres on gross domestic product (GDE) at market prices. Obviously
GDP is equal to GDE, Moreover the value of outputs and the
intersectoral transactions appearing in the table are strictly con-
fined to those of goods and services; that is, transfers and monetary
transactions are all excluded. Similarly neither the intersectoral
flow of incomes attributable to factor services nor the external
balance of payments is within the scope of the table.2S

For convenience of use the tables have been prepared in two
forms: the one valued at purchasers' prices and the other at
producers' prices. The former is designed primarily for an analysis
of the composition of final demand and of production cost; the
latter lor studying the relationship between sectors so as to show
exactly the direct and the indirect effects of a change in one sector
upon the others.

The structure oi transactions valued at purchasers' prices is
exhibited in table 8. Looking at the rows, each ol which represents
a production sector, we observe that the transactions total is
obtained by adding trade margins and transport charges to the
value (row-wise) of goods and services valued at producers'prices
(which, in turn, is the sum of gross domestic production at producers'
prices (gross of indirect taxes), by-products and scrap originated
in sectors other than its own, and the value of imports (including
customs duties)). The sum ol intermediate demand plus final
demand is designated total demand, which balances the total
supply as explained just above. Take agriculture as an illustration.
Looking along row I ofthe table from lelt to right, we see that the
subtotal lor intennediate demand (21) is added to the subtotal
for final demand (55) to yield the total demand (valued at the
prices actually paid): 76. The same figure,76, can be obtained
from the supply side by sunrming up domestic production (18),
by-products and scrap (0), imports at c.i.f. (25), customs duties
(4), trade margins (22) and transport charges (7). By-products and
scrap in this row consist of agricultural products and/or their
competitive s,.rbstitutcs.

Since all the tralsactions are valued at purchasers' prices the
demand side ol "commercial trade" (rorv 3) is left completely
blank. For the same reason "transport" (row 4) contains, in
principle, nothing but passenger lares (inclusive ol those accruing
to the steamships of foreign nationalities). Note however that the
figure entered at the intersection of row 4 "transport" with the
column "transport" contains freight charges for domestic exports
and for the freight service proper rendered to third-party countries;
this complication arises because exports are valued at f.o.b. prices.
Consequently the total demand for the transport sector (row-
wise) is composed of tfuee factors: demand for passenger transport,
lreight charges lor domestic exports, and charges for freight
services proper. For example, take the figure 7, which is found at
the inters:ction of the row "transport" with the column "exports";
this 7 is made up of the above three factors. Now, the lollowing
relationship holds between the domestic production of transport,

?3 However, row vectors showing indirect taxes and subsidies
(bcth part of transler inconres) are prepared in order to facilitate
tire conversion of data frorn a market-price to a factor-cost basis.
Similarly rorv and column vectors representing non-housing con-
snmption expenditr.rres and a column vector of customs duties are
providecl in orCer to establish comparability rvith current practice
in national income accounts.

4L
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44, and the total demand lor transport, 19: (revenue ol the domestic
transport industries from passenger fares and freight charges, 44)
:(expenditure on passenger fares by intermediate-demand sectors,
6)*(expenditure on passenger fares by final-demand sector,
excluding exports sector, 1 + 3 *2:6) f (revenue arising from
fares of foreign tourists and from freight services rendered to
foreign traders, 7) * (revenue arising tiom import freight services,
minus passenger fares payable to foreign transport industries, 8)
* (revenue arising from domestic freight services, 17).

The composition of transactions valued at producers' prices is
displayed in table 9. Unlike table 8, which takes the form of a
demand-and-supply balance, table 9 is appropriate for an analysis
of physical inter-relationships. Valued at producers' market prices,
including indirect taxes but net of transport costs, its final rcw
"total production" balances with its final column with the sane
heading. The relation of the figures in this table at producers'
prices with the transactions total valued at purchasers' prices, is
given by the equation:

(producticn valued at producers' prices) -p
* (transport costs) : (production valued
prices).

(trade margin)
at purchasers'

A.s a result the figures in rorv 3 ("'conrmercial trade") represent both
original ccsts and rvholesaie and retail trade margins. With regard
to ro\y 4. ("transport"), freight charges are handled in the same
way asother commercial services;it should benotecl hou,everthat
freight chargcs and passenger fares are shorvn together in this
"transport" vcctor.

In addition, by-products and scrap aie given special treatment
in table 9, rvhicir is valueci at producers'prices. That is to say, a
by-procluct or scrap is evaluated as a negative input and entered at
tl:e intersection betr*,,een the sector where the by'product (or scrap;
is originated and the counterpart sector. This is tantamount to
a.dding a negative value to the input-coefficient column, thus
reducing the output total ol the production sectcr in question.
For example, the output of colle as a by-product of the manu-
factured-gas industry has the effect of decreasing the output of the
original coke manufacturer.

There is no dillerence between tables 8 and 9 as regards the
treatment of value-added, except for the elimination frcm the
latter of the column "by-product and scrap" (an obvious outcome
of the adoption of the method discussed in the previous paragraph).
Save dilTerent methods of valuation, "final demand" is also
conceptually identical in both tables. Note however that the
figures for transactions of imported goods between industries con-
tain custcms duties, tonnage dnes, and tl-re like; accordingly,
trvo columns to the right cf the table are added for adjustment.

Table 8, rvhich is valued at purchasers'prices, may be converted
into table 9, which is valued at producers'prices by: (a) taking
from the former's supply section the figures in the two columns
relating to inports and customs duties and transferring them to
the two columns to the right ol the latter table; (D) taking from the
lormer table the columns for trade margins, transport charges,
and by-products and scrap and, after allocating each of the three
to industrial sectors and final demand sectors, subtracting the
resultant va.lues from the corresponding transactions values of
table 8.

Tables i0, 11 ald l2 shorv respectively the column allotr-nent of
trade margins, transport costs, and by-products and scrap, as
mentioned in (b) above. With tl.re help of these supporting tables
the interindustry table may be easily translormed from a pur-
chasers' price to a prcducers' price basis, or vice versa. In table 12
(By'products ard scrap) the pertinent values are entcrcd at the
ir.rterseclion of the oliginating indr.rstry (column) with its colnpeti-
til,e counterpart (rorv). To use the sane illustration as above,
coke as a by-prodr-rct of the manufactul'ed-gas industry is entered,
as a nega.tive value, at the intersection of the manufactured-gas
industry (coh.unn) rvith the original coke-producing industry (rorv).

Table 13 preserlts the imports matrix referred tc earlier'. It is
directly snbordilaie to tire transactions table at producers'prices,
and was obtained through the same procedure as the 1955 table.

In other worCs, we have divided each row of table 9 (at producers'
prices) into domestic products and imported products, and then
extracted the latter portion to form table 13. This table enables us
to get information on the quantity of imported products as distri-
buted in each sector, and also to derive a matrix of domestic
products by subtracting import values from the respective portions
of the transactions table 9 valued at producers' prices. Imports, as
has been seen, are valued at c.i.f. inclusive of customs duties; the
imports matrix is expressed on the same basis.

Finally, table i4 for physical balance is again directly attached
to the transactions table 9 valued at producers'prices. This table
rvas compiled by drawing lrom the original input-output table (at
producers' prices) the rows which are composed of two sub-
categories: "yalue unit" and "physical unit". As in the 1955
table, the coverage of this table is limited to selected important
commodities; it takes the form of a demand-and-supply balance
on both physical and monetary quantities. The criterion of the
selection is either that the commodity is ol special i,'nportance or
that its unit price is greatly differentiated among different pur-
chasers. The 1960 table has adopted-unlike that of 1955 but in
common with the 1951 tables-actual-price rather than average-
price valuation. Whenever a unit-price sllows marked divergence
from one sector to another the necessary adjustments may be made
possible by referring to this supporting table. Needless to say ir
also provides a basis for computing average prices of the com-
modities ol special importance.

II. INousrar,rl cLASsrFrcArroN (for 56 and 153 sectors)

56-Sector I 53-Scctard

01 Fruit
for

and crops except
industrial use

02 Crops for industrial use 0114

0115

03 Livestock and poultry for 0117
textile

0212
a220
0300

06 Fisheries

Rice, wheat and barley
Ivliscellaneous crops
Fruit

Crops for industrial use
(except textile)

Textile crops for industrial
usc

Livestock and poultry lor
textile

Firewood and charcoal
Crude wood materials
Hunting

CruCe petroleun-t
Natural gas

Stone-quarrying, clay and
sand-pits

Raw salt
Miscellanecus non-metallic

minerals

0111
0112
0113

1 301
I 302

04 Otherlivestockandpoul- 0116 Livestock and poultry (ex-
try (includes agricultural cept textile)
services)

0118 Sericulture
0120 Agricultural services

05 Forestry and logging (in-
cludes hunting)

02ll Forestry, forest products

07 Coal and lignite

08 Iron ores

09 l..{on-ferrous n'ret'allic olcs

l0 Crude petroleum and
natural gas

1l Other mining

0410 Marine fisheries
0420 Whaling
0430 Inland water fisheries

1102 Coa.l and lignite

1210 Iron ores

1220 Non-ferrous metallic ores

r 400

,D*

19I0
1990
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56-Sector

12 Slaughtering, meat and
dairy products

I 5 3-Sectorb

Slaughtering
Meat products
Dairy products

Processed sea foods

Silk and rayon fabrics
Cotton and spun-rayon

fabrics
Synthetic-fi bre fabrics
Woollen and worsted

fabrics
Hemp fabrics
Dyeing
Knitted-fabric products
Rope and fishing nets
Miscellaneous textile pro-

ducts

Processed sea foods

Grain mills 2050 Grain mills

2060
2070
2A9t

Processed vegetables and
fruits

Bakery and confectionery
Sugar
Miscellaneous processed

foods
Assorted feeds2092

2305 Staple-flbrespinning
2306 Synthetic fibres

2011
2012
2020

2440

2030

16 Beverages 2110 Alcoholic beverages
2140 Soft drinks

l7 Tobacco, manufactured 2200 Tobacco, manulactured

18 Spinning fibres, vegetable 2301. Raw silk
and animal XAz Cotton-spinning

2303 Wool-spinning
2304 Hemp-spinning

Miscellaneous processed
foods

i9 Spinaing fibres, chemical
and synthetic

l0 Fabrics, miscellaneous
textile products

ll Wearing apparel

?1 Sawed products, veneer,
plywood and wooden
products

3 Furniture

14 Pulp and paper

25 Printing and publishing

16 Leather and leather pro-
ducts

17 Rubber products

.18 Basic chemicals

2440

25tO

2520

2600

27tt
2712
2720

2800

2910 Leather and furs
2930 Leather products

3000 Rubber products

Footwear
Wearing apparel, other than

footwear
Ready-made textile pro-

ducts

Sawed products, veneers
and plywood

Miscellaneous wooden
products

Furniture

Puip
Paper
Manufactured goods ol

paper

Printing and publishing

tors)

23tt
231,2

2313
2314

2315
2316
2320
2330
2390

24t0
2430

>al

ls

Inorganic basic chemicals
Organic basic chemicals
Synthetic dyes
Explosives
Synthetic resins
Chemical fertilizers
Miscellaneous basic chem-

icals
netallic

31I I
3tt2
3t 13

3114
3tt1
3118
31,t9

40 Transport equipment

30 Miscellaneous chernicals 3t2O

56-Sector

29 Raw material of chemical
and synthetic fibres

31 Petroleum products

32 Coalproducts

33 Non-metallic minerals,
other than products of
petroleum and coal

34 Pig-iron, ferro-alloy and
steel ingot

35 Basic iron and
products

153-Sectora

Raw material for chemical
flbres

Raw material for synthetic
fibres

Crude oil of paints and
chemicals

Paints
Drugs
Miscellaneous chemicals

3210 Petroleum products

Coal products
Products, asphalt- or tar-

saturated

3310

3320
3330
3340
3390

3115

3tt6

3130
3t9t
3192

3291
3292

3603
3604

3605
3606
3607

36 Basic non-ferrous metal
products

37 Metal products

38 Machinery, except eiec-
trical machinery

39 Electrical machinery, ap-
paratus, appliances and
supplies

Iviiscellaneous ceramic
products for construction

Glass products
Pottery
Cements
Miscellaneous

Pig-iron
Scrap-iron
Ferro-alloy
Steel ingot

Hot-rolled steel
Steel pipes and tubes
Cold-finished and coated

steel
Steel, cast and forged

Non-ferrous metals
Elongated copper
Rolled aluminium
Miscellaneous primary non-

ferrous metal products

Metal products for con-
struction

Miscellaneous metal pro-
ducts

Prime movers, boilers
Machine tools and metal-

forming machines
Industrial machinery
Machinery and equipment

for general use
OIfice machines
Flousehold machines
Ball and roller-bearings and

other common parts

Heavy electric machinery
and apparatus

Household electric appli-
ances

Miscellaneous batteriesand
wiring devices

Shipbuilding
Railroad equipment
Motor vehicles
Repair of autotrobiles
Motorcycles and bicycles
Aircraft
IVliscellaneous transport

equipment

steel 3415
3416
3417

341 8

3411
3412
3413
34t4

3421
3422
3423
3429

3501

3502

3601
3602

3701

3702

3103

3810
3820
3830
3840
3850
3860
3890

. :r - :t,,". , ,,: .i 'Wj!:{}itijillBrtdl$ifltEil
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56-Sector

4l Precision instruments (in-
cludes optical instru-
ments, watches and
clocks)

43 Building (includes
pairing)

42 Miscellaneous manufac- 3990
tured goods

I 53-Sectort

Precision machines
Optical instruments
Watches and clocks

I'liscellaneous manul-ac-
tured goods

Ncw construction ol rcsi-
dential buildings

New construction of non-
residential buildings

Puhlic construction
lvliscellaneous coilstruction

Electric porver

City gas

trVater services (includes
sewage disposal)

Wholesale tlade
Retail trade

56-5ector

50 Real estate 6401
6402

51 Transportation (includes 7110
storage and ware- 7l2O
housing) 7140

7150
7160
7t70
7190
7240

National railways
Tramways (passengers)
Road freight transport
Ocean transport
Coastal transport
Aviation
Miscellaneous transport
Warehouse

7300 Communication

Public administration and
defence

I 53-SectorL

Real estate
House rent

Educational services
Medical services
Miscellaneous public scr-

vices

Business services
Ilroadcasting and recrea-

tion services
Eating and drinking services
N,Iiscellaneous personal

services

9000 Unallocated

3910
3920
3930

le- 4001

4002

44 Construciion, except
builciing

45 Electricity

46 City gas

47 Water services (includes
ser.vage disposai)

48 Whoiesale and
trade

4004
4C09

5l 10

5120

5220

retail 6110
6120

52 Communication

53 Public administration and
delence

54 Community services

8100

8210
8224
8290

55 Miscellancousscrvices 8300
8400

8501
8509

55 Unallocated
49 Banking aLrd insuraace 6200

6300
Ilanking
Insurance

aThese code numbers correspond to those of the ISIC.
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STATISTICAL LINIT, CLASSIFICATION AND AGGREGATION IN FINNISH INPUT.
OUTPUT STI.JDY

Osmo Forssell, Central Statistical Office of Finland

This paper examines the suitability for an input-output
study ofthe statistical unit, classiflcation and aggregation
used in basic statistics in Finland. Attention is first given
to the homogeneity assumption in the input-output
model, and to the various ways to aggregate basic units
and their implications for the stabilityof input coefrcients.
Next, the statistical unit and classifi.cation used in
Finnish statistics are evaluated from the viewpoint of an
input-output study, and the principles followed in the
classification of statistical units are indicated. Since
industrial statistics constitute the principal source of
information tbr planned research on the international
comparison of input coefficients, characteristics of these
statistics become the principal object of analysis.

Subsequently attention is drawn to the homogeneity
of sectors: the number of commodities produced in a
sector is associated with the dispersion of input co-
efficients among establishments and sectors; dissimi-
larities in commodity-mix and input prices are related to
the dispersion of input coefficients for some sectors. In
conclusion, the prospects for an international comparison
of input coefficients are presented in the light of these
observations, and the suitability of the Finnish statistical
material for such a comparative study will be evaluated.

I. MBrnons oF AGGREGATIoN

The compilation of an input-output table has to rest
upon the assumptions embodied in the particular input-
output model considered. An open static input-output
model rests upon the following assumptions:

1. Hornogeneity assumption: only one rnethod of
production is used to produce each particular com-
modity and each method of production is used to produce
one type of commodity only.

2. Proportionality assumption: a linear, homogeneous
function relates the inputs used in each method of
production to the level of output produced by that
particular method.

3. Additivity asswnption: the output derived through a
composite method of production is assumed to equal the
sum of the outcomes of the original methods of produc-
tion.

Among these assumptions the first plays a pivotal role
in dealing with the problems of classification and
aggregation. In what follows, particular attention will be
paid to it as a guide for classiflcation and aggregation.

Two notions may be distinguished in the homogeneity
assumption:

(a) homogeneity of input structure or method of
production, and

(b) homogeneity of output or commodity.

A method of production may be defined as a combina-
tion of inputs, denoted by a column vector A1 : {ar}
(i : 1 . . .), where air.refers to the amount of commodity i
used as an input in the production of one unit of com-
modity j. A commodity may also be defined in a similar
way because the method of production and the com-
modity produced differ only in that the former refers to
the process and the latter to the outcome of this process.
Two methods of production (or two commodities), r and
s, are identical if A, : A, and dissimilar if A, * A,.
In this particular case the two types of homogeneity
assumptions become identical and the input-output com-
pilation may then easily fulfll the homogeneity require-
ment in so far as the relevant statistical information can
be secured and handled properly.

In estimating input coefficients, however, the possibility
of substitution between inputs should be taken into
account. For this reason the commodity must also be
defined in terms of the use it serves. Two commodities are
considered identical if they can replace one another in
use, and different if they can:rot do so. This alters the
situation in the following way: one and the same com-
modity can be produced through several different
methods, and the same method can be used to produce
different cornmodities. This was, strictly speaking, not
possible in the previous case.

The classification problem concerns how to aggregate
commodities and methods of production. The matter is
further complicated because information on individual
commodities and methods of production cannot be
obtained and handled when a model covering an entire
economy is considered. Thus groups formed from these
basic units have to be dealt with at the next stage. Such
groups are formed rvith a view to constructing a model the
results from which would deviate to the least possible
extent from those obtained by an unaggregated model.

In the subsequent analysis the following symbols will
be used:

X, j : use of commodity &, which belongs to commodity
h k group i, as an input in production method fr

which belongs to group of production methods
j (h : 1,... ri k : 1,...s).

45



46 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

Xi : Bmount of output produced through production-k 
method k, rvhich belongs to group of production
rnethods j.

Qi j : Xi i i Xj : inPutcoefficient
hk hk ,r

When the input coefficients involved in production
method k are aggregated so as to form commodity
group i, the following input coefficient is obtained:

n,in: !!,,,i*t*,,:ftl*,*l 
. 
Ii,r,,,, ' ,,,,J:,,!,,o,;,, (1)

This implies that the aggregated input coeffcient equals
the sum of the constituent input coefficients. The con-
stituent input coefficients may change therefore without
leading to a change in the aggregated input coefficient
in so far as the sum of the changes is equal to zero. A
change of this sort may occur lvhen the commodities in
group i are mutually substitutable. When a commodity
group is so formed as to represent a homogeneous use
category, the resulting composite input coefficient will
become stable despite changes in the constituent input
coefficients. However, the same product may be obtained
by several different methods; if these methods are aggre-
gated, the heterogeneity ofthe input structure is likely to
increase.

The aggregation of production methods kej into a
group of production methodsT yields the following input
coefficient:

sssS
eii:2 Xii l2 Xj:2 qij lE Xi Q)

h k=l hk k=1 k k=r hk k=l k

This implies that an aggregative input coefficient can
remain constant only if the share of each production
method kej in the output of group 7 remains constant
and if the individual production methods to be aggre-
gated remain unchanged. The first condition may be
satisfied, for example, when the methods of production
are grouped in such a way as to represent a well integrated
(vertical) production line. Demand for each product will
then change in the same way within the group. But if
different itoms are produced by the same method and if
those products are aggregated, the heterogeneity of
output will increase.

When aggregation is performed over both commodities
and production methods, the follorving input coef8cient
is obtained:1

o,,: ,ira,,,i: frl*lr rr-] '-:, [ri, o,n;rf xio \3)

Now this input coefficient has both of the properties
mentioned above. Input coefficients relating to an
establishment or a group of establishments constituting
a firm may be said to represent such dual aggregation.

1 Changes in input coeflEcients due to aggregation are examined
by making use of this formula in Michio Hatanabe, The Workability
of lnput-output Analysis, Ludwigshafen am Rhein, pp. 53-55.

The two homogeneity requirements are in conflict with
each other in one respect: the less aggregative is the
production method the greater becomes the scope of
substitution among commodities. By contrast, if substitut-
able commodities are grouped together, the input
structure becomes increasingly heterogeneous. The pur-
pose for which the input-output rnodel is designed to
serve lays differential emphasis upon the various types of
homogeneity requirements. Consequently it is desirable
to prepare as detailed an input-output table as possible.
This would flexibly accommodate the estimation of input
coefficients for various purposes. The detail achieved in
the construction of an input-output table is generally
dependent upon the availability of empirical data, which
is in turn influenced by the type of statistical unit to be
employed.

The classiflcation adapted for an input-output table is
the result of mutual interaction between theory and
practice, and embodies elements from several different
principles of aggregation. Consequently it is important
to examine the statistical units and classification systems
used in the collection of basic data and to evaluate their
suitability for the preparation of input-output tables.

IL SrerrsrlcAr, UNIT AND cLAssrFrcATroN rN TNDUSTRTAL

STATISTICS

Industrial statistics constitute the principal source of
information for the input-output table in Finland, These
statistics are published annually, and contain production
and input data for manufacturing, mining and power
activity: they exclude small establishments (employing
less than five persons), which account for about 5 per
cent of the total manufacturing, mining and polver
output.

The data acquired annually from establishments
for these statistics are rather detailed. They consist of
information on output by commodities. Commodities
are usually measured both in physical and monetary
units (at producer's price). Material inputs aie also
recorded by commodities: they are measured in physical
units and at purchaser's price. Domestic and imported
inputs are separated. Among value-added items it is
possible to record labour cost and man-hours separately.
But service inputs are not separately recorded in the
industrial statistics of Finland.

The number of establishments included as industrial
establishments is rather small: about 7,000 altogether.
This makes their reclassifi.cation possible. In practice it
is difrcult to obtain more detailed information from
establishments than that described above; this is due to
the characteristics of the statistical unit involved. The
following observations apply to these statistics alone.

The statistical unit in industrial statistics is the estab-
lishment. This is a unit more directly associated with the
location of activity than with the activity itself. There is
no way to distinguish between production methods or
inputs for different commodities when they are manu-
factured in one and the same establishment. Consequently

{-
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the classification of such statistical units is based on rvhat
type of principal methods of production is used or on
the principal commodities produced. This gives rise to
the problem of secondary methods of production and
by-products.

An establishment frequently has various auxiliary
departments in addition to its principal production line,
among them the managerial, repair, transport, packaging,
storage, loading, construction and laboratory depart-
ments. In so far as these serve only one establishment they
ere treated as an integral part o[ a single unit. This may
be considered as a kind of vertical aggregation. When
auxiliary departments serve more than one establishment
either they are allocated among the establishments under
consideration or their data are combined with those on
rhe largest establishment operating in the commune. In
this case the validity of the solution for the constancy of
input coefficients depends upon the extent to which the
output of the relevant establishments moves in a parallel
iashion.

Alternatively, auxiliary departrnents such as repair

'hops, stearn plants and electric power plants may be
;onsidered as independent establishments (since indepen-
dent establishments specialized in such activities usually
Co exist). In so far as an input material produced inside
.s rvell as outside an establishment is not treated as a

'hgle input, the magnitude of those input coefficients
.lso depends upon the relative importance of such
:raterials acquired within and outside the establishment.

In industrial statistics it has generally proved possible
io separate the raw material inputs required for auxiliary

'lepartments from those required for principal produc-
'":on lines. In the case of labour inputs this distinction has
reen appreciably less clear, however, because one and
r:e same person may engage in both types of activities.
Since the activity in auxiliary departments is generally
iabour-intensive this gives rise to difflculties in the
ctimation of labour input coefficients in particular. The
aristence of auxiliary departments within establishments
-Teates the problem of secondary productive activities,
n the same manner as the output of commodities other
'han those produced in the main production line creates
*.e problem of by-products. The activity of auxiliary
iepartments is not registered in terms of speciflc output
:nd consequently the outcome of their activity is not
;r-ident in the commodity-mix of the establishment.

Thus the extent of specialization greatly affects the
substantive aspects of statistical units in industrial
:-atistics. The classification of establishments has there-
:'-rre been based upon various criteria, consideration being
-.ken of particular external conditions and historical
;:rcumstances.

The following criteria may be distinguished in the
:iassifi cation of establishments :

(a) similarity of commodities to be produced;

(D) similarity of methods of production, and

ic) structural cohesiveness or integratedness of estab-
rshments engaging in related activities.

In practice more than one of these criteria have often to
be applied simultaneously. Similarity of commodities
produced is frequently accompanied by similarity of
production methods used, and the integration of estab-
lishments often implies the aggregation of different
stages of production for given final products.

The classification of activities in Finnish industrial
statistics follows the system of classiflcation of the
International Standard Industrial Classification of All
Economic Activities (ISIC), adapted to Finnish con-
ditions. Use is made of trvo-, three- and four-digit
classiflcations of activities.'oManufacturing" contains
the following groups:

two-digit classification: 20 groups

three-digit classifi.cation: 86 groups

four-digit classification: 211 groups

The four-digit groups furnished the point of departure
for the construction of the input-output table. In the
published version they are reduced to 86 groups.

The classification of establishments in industrial
statistics was designed to yield groups representing con-
secutive technical stages of production. The following
stages are generally distinguished: processing of raw
materials into basic materials of industry, production of
scmi-fabricated materials, and assembling of products
from the outputs ofthe previous stages. In addition each
one of these stages is generally subdivided according to
the properties of the commodity produced or the
difference in the methods of production. It seems that
this classification has in fact alnost exclusive reference to
the types of productive activities. No particular attention
is given to the criteria relating to the use of the com-
modities produced. The latter type of classifi.cationoccurs
only when the activity basis coincides with the com-
modity basis.

The classiflcation of establishments would pose no
serious problems if various stages of production could be
allocated to di{l"erent establishments. When many of these
stages fall within the same establishment the best that
can be done is to classify the establishment on the basis
of the characteristics of its principal products. This
practice contradicts classification based on the activity
concept but unfortunately rather frequently the con-
ditions of the Finnish economy are such that a wide range
of commodities tend to be produced by a single estab-
lishment,

IIL HorraocrNErrY oF ourPUT

There are some 1,400 commodities produced by the
manufacturing industry. This number is derived from the
item classification of output given in the industrial
statistics. If the value of output of a given commodity
fails to exceed 1 per cent of the value of output of tlre
group concerned, that commodity is not treated separ-
ately. The principal commodities have been identifled
through the joint eftbrts of persons compiling the
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Taslr I : DrsrmsurloN oF THB NUMBER oF MANUFAcTuRING cRoups AND THE VALUE oF ourpur By rHE
NUMBER oF pRoDucrs pRoDUcED pEn cnoup, 1959o

( Percentages )

Vqlue of outqut
(million ma*s)

Numbt of products

1-4 5-9 10-14 15-19 20 ot more Totd

less than 30

30-90

more than 90

_,[Number"''''\Output

,;[Number" " \Output

f Number'" "'f output

,oro,-1Iu*'
I Uutput

31.7
3.8

24.3
4.8

6',I

i.5
1.5
0.4

4.7
5'3

1.0
0.6

1.0
0.7

16.8
17.1

7.3
31.8

1.5
7.5

r.5
7.3

17.0
72.4

1.0
5.0

2.O
5.7

66.2
10'5

4.8
5-2

5.7
20.8

42-2
29.8

5.3
5.3

36.9
41.9

14.9
1,4.3

4.0
8.1

100.0
100.0

a -\ more disaggregated table is presented in O. Forssell, "Panos-tuotosmalliu perusyksikiiiden luokittclun ongelurat",
in Kokonaistaloudellisia ongelnia, Iicnsor.taloudellisia tuthimt&sia XXtrz (Helsinki, 1904).

statistics and those supplying the information. It should
be noted that when the item classiflcation of com-
modities was revised in 1964 the number ol items
increased to about 2,500.

The commodity classiflcation gives information nearly
seven times as detailed as the information given by
classification by grouped industrial processes and about
15 times as detailed as that given by classiflcation by
manufacturing groups, employed in the input-output
table. This apparently reflects the diffi,culties in securing
information on establishments. It is possible to use an
appreciably more detailed classiflcation for output than
for input and output commodities.

Table I illustrates the number of commodities pro-
duced by the 223 four-digit manufacturing groups. These
groups are divided into three classes on the basis of
value of production per group. Joint distributions of the
number of groups and the value of output by the number
of commodities produced per group are given for these
classes.

Nearly one third of industrial production takes place
in groups where the number ol commodities produced is
four or less, and a little over 40 per cent in groups
producing five to nine commodities. The number of
commodities varies markedly from one group tc another.
In the chemical, metal and engineering industries the

average production is 10 commodities, whereas in the
food, paper, clay, glass and stone industries it is only
five commodities.

The above distribution clearly indicates that the output
of a four-digit industry group within the manufacturing
sector generally comprises a large number of com-
modities.

lV. HouocnNErry oF rNpur sTRUCTURE

To investigate the homogeneity of the input structure,
those of establishments in six groups were analyzed. The
groups were chosen among the various manufacturing
activities in such a way that each group would represent
a sufficiently large share of the total output of the
relevant trvo-digit group. For the purpose of comparative
analysis the number of establishments \ilas limited to
thirty. The number of input coefficients to be considered
was also restricted for the same reason. The following
inputs were distinguished: (i) raw and semi-fabricated
materials; (2) other commodity inputs; (3) value-added;
and (4) for raw and semi-fabricated materials, "principal
input material"-the largest single input item-was
distinguished from the rest. The raw and semi-fabricated
materials include those which are directly used as
constituent parts of the commodities produced. Other

TAsr-n 2 : DtspnnstclN oF INpur coEFrIcrENTs AIvIoNc ESTABLISIIMENTs

Ra'a and seni-f abric o.te tl
tilaterials Other commod,i,ty inputs Value-added Princiial input mqterial(i) (z) (a) (4)

Grou?
Nuntbr of

estqblishments Range
Coefficient

of oariation
Coeficient

of rtaliation
Coeficien
of oariatiott

Coeficient
of aariationRange Range Range

Breweries
Plyrvood mills ...........
Sulphite pulp milis
Sulphate pulp mills
Glass factcr,es
Nail and steel wire factories

25
24
20

9
12
1iia

0.154
0.2s0
0.240
0.248
0.268
0.445

0.126
0.129
0.105
0.13I
0.639
4.171

0.332
0.3I3
4.204
4.176
0.1 88
0.074

0.457
0.552
0.284
0.308
0.1 67
0.250

0.323
0.409
0.210
0.31I
0.338
0.398

0.201
0.192
0.220
0.450
0.176
0.554

0.321
0.338
0.626
0.s27
0.091
0.513

0.444
o.235
0.307
0.490
0.673
0.239

Average l7 0'268 0.217 0.215 0.336 0.332 0.299 0.403 0.398

rEI
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Tanrp 3 : DrsprnstoN oF lNpur coEFFIcIENTs AMoNG cRoups

Raw and semi-fabricated
matqials Orher contnnditt inluts Value added

(r) Q\ (3)

L[ajor grouP

Number
oJ Coefficimt

of xariation
Coeffvient
of variation

Coeffcient
ol vuiationgroubs Rangc Range Rartge

Beverage industry ......
lVlanufacture ol lvood. . . .

Manufacture of paper and
paper products

Manufacture of non-
metallic mineral pro-
ducts .

Manufacture of metal
products

16
4.342
0'520

0.305
0.3r6

0.203
0.175

0.632

0.337

0.310

0'057

0.472
0.700

0.530

0.250

0'320
0.540

0.492

0.509

0.323
0.326

0.237

0.272

II 0.404 0.2t6 0.284 0.583 0.428 0.351

18 0.596

0.514t2

Average 13 0.475 0'361 0.2A6 0.507 0.458 0.302

the
nly

put
ing
,m-

:ommodity inputs include containers, fuel, purchased
ileam and electric power, lubricants, other auxiliary
-l2terials and accessories, and contract work performed
l]' other establishments. The principal components ol
-, Jue-added are labour and capital costs, although it also
:.antains such items as office supplies, post and telephone
:targes, advertising expenditure etc.

Table2 gives the variation among establishments of
--:3se four categories of coefficients. The smallest dis-
;ersion revealed was for raw and semi-fabricated
-Bterials; the dispersion of the value-added coemcients
;as distinctly larger. The share of other commodity
-puts varied slightly more than that of value-added. The
j:gest variation of input coemcients between establish-
-eots was gererally displayed by the largestsingle input
--:m (principal input) in the commodity inputs. This is
;'at one would expect: since the other coefficients are
:';3rages of the coefficients of individual input items, dis-

-tsion of the individual input coefficients is apparently
:'.ened out through aggregation.

Table 3 enables comparison to be made between the
- = gartudes of the input coefficients of establishments and
-',rse ol groups. A comparison of tables 2 and 3 now
::i.eals quite distinctly (in22 cases out of 30) that greater
:-rpersions prevail among the coefficients of groups than
;-.ong those of establishrnents. This implies that a more
:e;ailed breakdown of groups tends to reduce the

dispersion of input coefficients in cases where the break-
down of inputs is rather rough. Of course, the variation
grows larger rvhen individual input items are examined.

The variation in the input coeffcients of establishments
may be due to differences in:

the unit price of inputs;
the commodity-mix produced ;

production methods.

The unit price of inputs, when measured in terms of
buyer's price, can be influenced by transport costs, the
volume of purchases, the quality of inputs ete. Dif-
ferences in the quality of inputs may be associated rvith
differences in the types of commodities produced, since
commodities of different types and qualities require
different inputs.

Establishments within a group may be specialized in
the production of various commodity-mixes within the
range of commodities applicable to the group. Dif-
ferences in commodity-mix and in production methods
are thus at least partly dependent on each other.
Differences in production methods may also be explained
by factors such as the scope of productive activity.
combination of different production methods, age of
establishments etc.

Analytical isolation of the factors accounting for the
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Teup 4 : Dtsppnsrox oF AvERAGE-pRrcE rNpur coEFFrcIENTs oF ESTABLISITMENTS

A.- il ag e - br ic e inb ut c o efu i e nl s

Diff*ence betueen input
coefrciqts at etual ptices and

at audage prrc6

Group Range
Coefrtent

of oariqtion Range
Coefrcient

of vatiatim

Breweries
Plywood mills ..
Sulphite pulp mills
Sulphate pulp mills
Glass factories
Nail and steel wire factories

0.340
0.414
0'532
0.531
0.084
0.506

0.453
o.292
0.284
0.4s8
0.625
0.242

-0.019
-0.076

0.094

-0.004
0.007
0'007

-0.009
-0.057

o.023
0.032
0.048

-0.003

Average 0.401 0'392 0.002 0.006

!

t"
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Tasrs 5 : DnprnsIoN oF pHysIcAL rNpur coEFFIcIENTs oF EsTABLISHMENTS

GtouP Principal physical fuput coeffciott a

Diffrence between
coefuient of

tariatim oJ inDut
coefuients in vqlue

Avuage Range
Coefficient {erns and in

of aariation quantity tilms

Breweries
Plywood miils ..
Sulphite pulp mills.
Sulphate pulp mills
Nail and steel wire factories

0.112
0.287
4.414
0.259
0.939

0.115
0.318
0.659
o.426
4.221

0.233
o.220
0.319
0.456
0.085

o.2lt
0'0I5

-0-012
0.034
0.154

Average 0.402 0.348 0-263 0.135

- o The princlp_al input coemcients are calculated in terms of the following units: breweries, kgilitre ; pllvood mills, 10m3;
pulp mills, 10 ms/long ton; nail and steel wre factories, kgikg.

dispersion of input coefficients is rendered difficult
because such factors are often intercorrelated. The dis-
persion due to differences in unit prices and commodity-
mix can nevertheless be isolated to some extent by re-
calculating the coefficients with the use of uniform or
average unit prices and rearranging commodity-mixes.
The residual dispersion may then be attributed chiefly to
differences in production methods.

To eliminate differences in unit pdce the coemcient
for the largest input item of each establishment was
recomputed by multiplying the quantity of input used by
the average unit price of the input in the group. The dis-
persions of these input coefficients and the differences
between these dispersions and those calculated at actual
buyer's prices (see last column in table 2) are shown in
table 4.

Differences between the dispersions of input coeffi.cients
valued at actual prices and at average prices appear to be
rather smail. Hence it may be concluded that in these
cases the variation of unit prices of inputs among
establishments is not large enough to account for the
dispersion of input coefficients. This analysis however is
insufficient because differences in the unit prices of
commodities produced were not eliminated. On the other
hand, differences in commodity prices may often be an
indication of different commodity-mixes. This aspect will
be explored in the next section.

V. CoIrmtooITy-MIx AND DISpERSIoN oF INpur coEFFrcrENTs

Manipulation of input coemcients in physical terms is
rendered difficult by the existence of a large number of
commodities in the output of each establishment. These
commodities have to be measured in different units, and
thus their aggregation is not possible. Such a difficulty
nevertheless was of a minor order for the six groups
considered above, except in the case of glass factories.
The results of the calculation are illustrated in table 5.

A substantial reduction in the dispersion of input
coefficients was observed in two groups. A closer analysis
revealed that this was due to an increase in the homo-
geneity of the outputs in these groups. This fact was dis-
closed in the process of rearranging output and input

items, which was necessary because a particular input was
often used for the production of only a part of the
commodity-mix of an establishment. In the case of
breweries, for example, the quantities of inputs had to be
specifically assigned to the production of beverages; the
remaining part of the commodity-mix was consequently
omitted. The use of physical-unit data for the outputs and
inputs of nail and steel wire factories contributed to a
greater homogeneity of the output of this group in value
terrns.

In table 6 each group is divided into two sub-groups:
the first sub-group comprises those establishments for
which the "principal" commodity or commodity-mix of
the group accounted for more than half of the total out-
put of given establishments.2 The second sub-group
comprises all other establishmerrts. Their input co-
efficients were also calculated in quantity terms save for
the glass factories, where value data were employed.

It appears that a more detailed commodity classifica-
tion tends to reduce the dispersion of input coefficients.
Differences of the average input coefficients between sub-
groups I and II are in four cases significant at the 10 per
cent level; in the other two cases differences were found
significant. The variance ratio test also confirms the
conclusion regarding these differences arising from dif-
ferences in the degree of homogeneity of output.

In the cases of sulphite and sulphate pulp mills a closer
inspection revealed that dispersion wasdue largely to the
existence of substitutable inputs. When use of substitutes
was allowed for, the dispersion coefficient for sub-group I
of the sulphite pulp mills diminished from 0'400 to 0'140,
those for sub-group I of the sulphate pulp mills from
0'500 to 0'036, and for sub-group II from 0'124 to 0'045.
The relatively large dispersion coeffi.cients for breweries,
plylvood mills and glass factories are still due to the
heterogeneity of the commodity-mix of establishments.

From the above analysis it may be said that about
two-thirds of the explained dispersion of input co-
efficients among establishments (about 60 per cent of the
original dispersions) can be attributed to heterogeneity in

'Tt" ...*odity-mixes of these six manufacturing groups are
presented in annex I.

3 See table 2.



STATISTICAL UNIT. CLASSIFICATION AND AGGREGATION IN FINLAND O. FORSSELL 51

Teerr 5 : DisppnsroN oF pRINcIpAL rNpur coEFFIcrENTs AMoNG EsTABLTsHMENTs; By r\\,o suB-cRoups
DISTINGIJTISHED WITH RESPECT TO RELATIVE HOiYIOGENEITY OF OUTPUT

Grouf and sub-grouP
Nunfier oJ Aaerase inbut

establishmenls coeffcient

Significmte of
di-uerences

betueen input Variance
cofficients talio tcst

QoefuteTt
oJ vqrtatrcn

Breweries I
II

Plywcod mills I
II

Sulphite pulp mills I
II

Sulphate pulp mills I
II

Glass factories I
II

Nail and steel factories I
II

10
15

0.096
0.1 36

4.172
0.129

t2
12

0.302
0.271 0.10 F.ssss

0.005

10
10

0'408
0.430

0.400
4.067

0.203
0.372

0.088
0'036

0.962
0.916

0'092
0'314

0.500
0.124

0.091
0.750

F'so
6
3

J

9

7
7

9

0.100
0.058

F.ro

F'ss

0.40

0.0i

0'005

0.20 F'so

Average 0.352 0.233

commodity-mix, and one-third to replacement of the
particular principal inputs by other inputs. Prices were
found to exert practically no influence upon the varia-
tion of input coemcients among establishments.

The above analysis is of course too limited in its scope
to warrant far-reaching general conclusions. It suggests,
however, that the commodity-mix in the output of an
iirdustry or group bears great significance as regards the
magnitude of input coefficients of that industry or group.

VI. Ourloo< FoR TNTERNATToNAL coMpARrsoNS

This analysis of the statistical units in the basic data
for input-output compilation and of the principles to
be applied in the classiflcation of these units indicates that
the basic data in some respects fall short of requirement
for the construction of an input-output table. Only in an
ideal situation where an establishment produces a single
commodity does the statistical unit meet the full require-
ment. Deflciencies in the basic data result in the forma-
tion of a group of units producing diverse commodity-
mixes which are particularly responsible for the wide
variation of input coefficients as among the establish-
ments of which the group is composed. The constancy of
input coefficients is thus made very dependent upon the
constancy of the commodity composition of the output.
Great importance should therefore be attached to the
problem of by-products.

The basic statistical materials should therefore be re-
grouped and analyzed before they are transformed into
input-output concepts. This could not be done for the
1959 input-output table, chiefly because of lack of
resources. The group data in industrial statistics had to be
accepted as the original data, and some groups had to be
further combined where demands for their outputs were
expected to behave in an approximately parallel manner.

When an input-output table is used for international
comparison, some of the problems to be faced would be
quite similar to those arising when an input-output rnodel
is applied to a national economy. Among these, depend-
ence of input structure upon commodity-mix is to be
particularly noted. At the national level it may be
plausible to assume an approximate constancy of the
shares of different commodities in the output, at least in
the short run, but at the international level production
conditions frequently differ so markedly between
countries that plausibility of this assumption becomes
rather questionable. Scope of input substitution and
variation of unit prices are likely to be greater in an
intercountry comparison.

The range of commodity-mix may be narrowed down,
and dispersion of input coefficients among establishments
reduced, by forming smaller groups. To make the results
as reliable as possible and to enable the inputs to be
related to the commodities in as correct proportions as
possible, it will become necessary to examine the data
gathered on an establishment basis. It seems that even if
rather detailed groups are used it is still necessary to
deflne each group clearly and to indicate the proportions
in which various commodities enter in its output. Only
then can the data assume a homogeneous foundation for
international comparisons.

In calculating input coefficients the possibility of sub-
stitution between domestic and foreign inputs should
also be closely examined. This may lead to a combination
of different groups, since those formed at the first stage
may engage in the production of substitutes. The
approach to such problems would be facilitated by a
systematic study of substitutable products based on
technological information, When the input structure is
analyzed on a commodity basis some commodities will
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have to be combined in any comparison of input co-
efficients, so as to reduce the scope of substitution. The
resulting table would contain a greater number of
columns than rows.

The data tabulated at the first stage of data gathering
should be as detailed as possible to ensure a degree of
flexibility in their use. This is also important because such
tables may have various analytical uses in the future.
When establishment is the statistical unit for industry and
interindustry statistics it is likely that the most detailed
table will have more rows than columns. Rows may then
be classifled by commodities and columns by industrial
prosesses.

The calculation of quantity coefficients is to be
recommended for the most flexible solution of the pricing
problem. This also calls for rather detailed classification
of groups. Input coeffrcients based upon quantity data
should be completed, together rvith data on relative
commodity prices in the countries to be compared. This
would also be a great help if value coefficients would have
to be employed for international comparisons. It seems
generally possible to calculate quantity coeflicients or at
least average price coefficients for Finland. The use of

average prices makes it possible to calculate input
coefficients for a mix of commodities measured in
different units.

Specialization of establishments is an important factor
affecting the suitability of data available for international
comparison. Input structures related to speciflc com-
modities can be identified, even if only approximately,
when establishments are rather highly specialized. Errors
of estimation arising from heterogeneity of output can
then be partly avoided. When the available Finnish data
are evaluated on this criterion it seems that the data for
groups such as paper, woodworking and non-metallic
mineral products are the best suited for international
comparison. Data for textiles, leather, apparel, food-
processing and other miscellaneous consurner products,
as well as chemicals and rubber products, provide a
somewhat weaker basis for international comparison
than the former groups. In the metallurgical, metal-
working and machine-building, petroleum and coal
industries one establishment produces many products,
while in some groups there are only a small number of
establishments;these industries in Finland are thus likely
to fit uneasily into the scheme for international com-
parison of input coefficients.

lgtl



Breweries

Beer
Class I (mild) .

Class III (strong)

Sweet non-alcoholic beverages
Home-made beer ..
Mineral waters .

Other products .. . . .

Plywood mills

Plywood
birch . .

birch, sheets for plywood . . ..
cornmon or warted birch . . . .

for aircraft
for aircraft, sheets for plywood

Batten-board ..
Hacked wood
Fuel wood ....
Other products

Sulphite pulp mills

Sulphite cellulose
bleached ... ..
semi-bleached
hard .... ..,.

Sulphite rvaste lye
Other products ..

ANNEX I

Cornmorlity-mixes of selected manufacturing groups

Percentage Sulphate pulp mills

Sulphate cellulose
bleached ....
semi-bleached
hard ..

Sulphate waste lye
Raw pine oil ... .

Other products . .

Toral 100

32
33

6
t6
73

25
6
3

1

J

1

I

Tornl I00

70
1

I
I
1

18
4
1

3

Manufacture of glass and glass products from raw materials

Window-glass
Bottles .....
Glassware for households
Glassware for technical purposes
Glassware for medical purposes . .

Glassware for lighting
Glass wool
Other products .. .. .

32
16
15
11

7
6
7
6

Tour 100

Toral 100

52
4

42

Manufacture of nails and steel wire

Wire, nails and tacks
Iron or steel wire, galvanized ..
Iron or steel wire, other ... ., .

Fittings for buildings
Wire for fencing .

Nettings of wire .

Axles .

Other products .... .

Torlr 100 ALTor

53

45
20
15
7
4
2
I
6

1

1



The first Finnisir input-output table, which had 39 production
sectors, was compiled lor 1955. The second table relates to the
year 1959 and is more detailed in several respects.

The n.rajor characteristics ol the 1959 table are that-
1. the statistical unit is the establishment; as a rule adjustments

were made for secondary products;

2. the industrial classification of establishments is based on the
ISIC;

3. Domestic commodities are valued at producers' prices, and
imports at c.i.f, prices, less customs duties and freights paid tr-r

domestic ships. A11 transactions are evaluated at actual, not
average, prices;

4. Separate transactions tables have been prepared for domestic
goods and services and for imports.

Some of these characteristics will be considered below.

The establishment is the unit of observation in the most important
basic statistics of Finnish input-output tables. This is not an entirely
satisfactory statistical unit for input-output tables: however, the
statistical unit utilized in available data and a shortage of available
personnel necessitated the use ol the establishment as the basic
statistical unit for the input-output tables.

The concept of establishment used in the irrdustrial statistics of
Finland, which are the main source of data for the input-output

table, serves the purpose of input-output study rather rvell. It v',as
considered necessary to change this concept only' in one respect.
The value of own-account transport services and the inputs used
for that purpose were transferred to the transport sector. Other
secondary activities of an establishment (such as o\\'n-account
construction, laboratory work and loading) r'ere in fact of snch
minor magnitude that they were left amcng the principal activities
of the establishment,

When the secondary products of some sectors \',ere significant
these sectors were combined with those produ:ing mainly these
products. The criterion of product homogeneit;'' sas then only
roughly fulfilled. In the aggregation of seciois. i:e criterion that
the demand for products could be expected to change at least
approximately in the same way was also corsller:d.

Classification of sectors has been done or tle basis of tl-re

International Standard Industrial Classirica:i..;r sisten). At the
flrst stage of cornpilation about 300 proJ::::rl sectors were
separated. It was not possible, hos'eler. t.r :rm;leie an input-
output table with so detailed a classii;ati-.:t b:.-a,lse basic data
are scarce and unreliable. Input-output t::les a:e :-r be published
in three different alignments: (a) a lar-ee ::bl: ;..nsisting of 124
producing sectors; (6) a medium-sized r:r.: crrilsisting ol 44
sectors; and (c) a small table consistin3 of c:11 ei:rhrsectors.

Cross-classification of input-output se;::rs i:r the 124-sector
table, ofthose in the 44-sector table, and ol i:: lSIC code number
is presented in table I of this annex.

ANNEX II

A note on the 1959 Finnish iuput-output table

AbJNEx rABLE l: Cr-assrFtcnrloN oF INDUSTRTDS

Finnish 1 2 4 - s e ctor t.tb I e Finnislt 44-sector tableIr innislt 4 4 4 e ctor tabl e

Code
number of
the ISIC

C ode
tttrirtber t,i
the ISIC Fir.i : :. i : : -s rttat table

01 Agriculture

02 Livestock production

03 Forestry and logging

04 Hunting and fishing

05 llletal mining

06 Other rnining

07 Food manulacturing
industries

0i0 Agriculture

010 Livestockproduction

020 Forestry and logging

030,040 Hunting and fishing

121 Iron-ore mining
122 Non-ferrous metal mining

140 Stone quarrying, clay and
sand pits

140 Limestone quarrying
199 Mineral quarrying and pits

not elsewhere classified
199 Digging and preparation of

peat

201 Slaughtering, preparation
and preserving of meat

Processin g of dairy products
Canning and preserving of

fruits, vegetables and fish
Preparation of animal feed
Crain mills and manufac-

ture ofbakery products
Sugar refineries
Manufacture of chocolate

and sugar confectionery
Maaufacture of starch

08 Beverage industrics

09 Tobacco manulactnres

10 Textile mannfactures

1I Wearing apparel
industries

209 j\lanulbcture of cooking
tdt5

209 Coffee roasting
2C9 Focd nanulacturing not

elseii here classified

211 \lanufuct,.rre ol spirits
212 \'lanufacture of wines and

liqueurs
213,211 Brexeries and manufacture

ol solt drii:ks

220 Tobacco industries

231 Spinning, s'eaving and
finishing of textiles

232 I{nitting mills
233 Cordage, rope and tu,ine

industries
239 Nlanufacture of fe1t, wad-

ding and tl-reir products
239 lr4anufactnre of other tex-

tiles

241 ,242 Manufacture and repair of
footwear

243,292 Fur-dressing and manu-
facture of wearing
apparel, except footwear

202
203,204

2A9
20s,206

207
208

209

54
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ANNrx ranLn l: ClassrrrcarloN oF INDUsTFJES (continuefi

f innisll 44-sector table

Code
numbq ef
the ISIC Finnish 121-sector tqble F it nislt 4 4 - sector tab le

Code
number of
tlu ISIC Finnislr 1 24-sector tabl e

12 Manufacture of wood
and cork

13 Manufacture ol furniture
(except metal furniture)
and fixtures

14 Manufacture olpaper and
paper products

l5 Printing and publishing

16 Manufacture of leather
products

l7 Manufacture of rubber
products

18 Manulacture of chemicals
and chemical products

19 Manulacture of products
of petroleum and coal

244 Manufacture of other made-
up textile goods

251, 252 Sawmills, planing and wood
excelsior manufacturing

251 Plywood mills
251 Wood preservation
251 Manufacture of wood-

particle boards
251 Prefabrication of wooden

houses
251,252 Other manulacture olwood

260 Manufacture of furniture
(except metal furniture)
and flxtures

271 Wood pulp mills
271 Pulp mills
271 Paper and cardboard mills
271 Wallboard mills
272 Manufacture ol articles of

paper and Paperboard

280 Printing and etching of steel
and copper plates

280 Bookbinding
280 Publishing

291 Tanneriesandleatherfinish-
ing

293 Manufacture of leather
products

300 Manufacture of rubber
products

300 Vulcanizing

311 Manufacture of inorganic
chemicals, except lertil-
izers

3ll Manufacture ol lertilizers
311 Manufacture of organic

chemicals, except syn-
thetic fibres

311 Manufacture of synthetic
fibres

3t2 Manufacture of vegetable
and animal oils and fats

311, 313 Nlanufacture of paints, var-
nishes and lacquers

3I9 Manufacture and packing
of cosmetrcs, toiiet pre-
parations, washing com-
pounds and candles

319 Manufacture of medical
and pharmaceutical pre-
parations

3 I 9 Ntlanufacture of other chem-
ical products

321
329

329

20 Manufacture of non- 331

firetallic mineral pro-
ducts, except products
of petroleum and coal

Petroleun, refineries
Manufacture of other petro-
leum and coal products
Manufacture of lubricating

oils and greases

Manufacture ol structural
clay products

2I Basic metal industries

22 Manufacture of metal
products, except ma-
chinery and transport
equipment

25 Manufacture of transport
equipment

23 Maoufacture of machin-
ery, except electrical

360
360

24 Manufacture of electrical 370
machinery, apparatus,
appliances and supplies 370

Manufacture of glass and
glass products

Manufacture of pottery,
china and earthenware

Manufacture of cement
Manufacture of lime and

chalk
Manufacture of concrete

products and mortar
Manulacture of stone pro-

ducts
Manufacture ol other clay

and stone products

Iron and steel basic indus-
tries

Copper and nickel basic
industries

Basic metal industries not
elsewhere classified

Manufacture of metal pro-
ducts such as wire, nails,
files, springs, cutlery,
metal furniture, plating,
etc.

Repair of metal products
Manufacture of metal pro-

ducts not elservhere classi-
fed

Manulacture of machinery
Machinery repair shops

tr{anulacture of insulated
qires and cables

Manufacture of electric
lamps and lighting

Fixtures
Manufacture of accumuia-

tors and batteries
Manufacture of strong and

weak current apparatus
and supplies

Electrotechnical repair shops

Building and repairing of
ships and boats

Manufacture and repair ol
railway and tramway
equipment

Manufacture of motor
vehicles

Repair of motor vehicles
Manufacture of motor

cycles and bicycles
Manufacture and repair of

aircraft
Manufacture ol other trans-

port equipment

332

333

334
339

339

339

339

341

342

342

350

350
350

370
3'.70

370

370

381

382

383

384
385

386

389

26 Miscellaneous industries 391,392, Manufacture of precision
395 and musical instruments
394 Manufacture of jewetlery

and related articles
399 Manufacture of plastic pro-

ducts not elservhere classi-
fied
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ANxrx ragrr 1: CusstrrcatloN oF rNDusrxrcs (conlbrned)

Finnish 4l-sector table

Code
nunber of
the ISIC

259, 399 Manufacturing industries
not elsewhere classified

400 House construction

Pinnish 44-sector table

Code
nuntber of
IhC ISIC Finnislt 124-srtor teble

712 Tramway and bus transpolt
71.2,713, Other road transport

714

717 Ai[ transport

730 Communications

810 State government
810 Local government

821, 821, Educational services
827
822 Medical services

824, 825 Religious organizations

42 Business services not else- 829, 830 Business services not else-
where classified where classified

43 Recreationservices, hotels 840 Recreation services
and restaurants 852, 853 Hotels and restaurants

44 Other personal services 826 Associations and institu-
tions

851 Personal domestic services
854, 855, Other personal services
856, 859

Finn;sh Lz4-sectot table

27 House construction

28 Other construction

29 Electricity, gas and water
services

30 Commerce

31 Banking and insurance

32 Ownership of dr.vellings

33 Water transport

34 Services incidental to
transport

35 Railway transport

Other construction

Electric light and power
Gas manufacturing and dis-

tribution
Production and distribu-

tion of steam
Water supply

Wholesale aod retail trade

Financial institutions
Insurance

Ownership of dwellings

Water transport

Services incidental to trans-
port

Raiiway transpolt

36 Trarnway and bus trans-
port

38 Air transport

39 Communications

40 Public administration
and defence

4l Cornmunity services

400

511
512

513

521

6I0

620
630

640

715,716

?18

'1 11

Unallocated outputs and inputs are treated as an exogenous
sector, in order not to mix the identified intermediate inputs with
uncertain estimates. The unallocated items are due to three
different causes:

(a) the production in different sectors olcommodities used for the
same purpose;

(b) observed stock changes (net);

(c) observation and compilation errors.

The fust group consists of unallocated of6ce materials, packaging
nraterials, scrap and repairs. Stock changes could be observed only
in a few cases. As a rule they are included in the observation errors,
which on an average amount to about I per cent of the total
production, In "Financial institutions" the unallocated item
consists ol intermediate bank services. In "Insurance" this item
shows the difference between intermediate insurance payments and
the value of corresponding insurance services (operating costs).

The primary inputs are (a) labour income, (D) capital income,
(c) indirect taxes less subsidies, and (d) imported goods and services.
Labour income includes wages and salaries, natioual pension
premiums, family allowances and other social expenditures paid by
employers, and income from unincorporated enterprises (except
income from forestry and ownership of dwellings). Capital income
includes the two last-mentioned items, interests, rent, corporate
profits before deduction of dilect taxes, and depreciation.

Imported inputs are treated in the basic table as an input of the
using industry. To improve the analytical usefulness of the table a
separate table for imports has been compiled. Imported goods and
services are cross-classified in this table by both the using industries
and the counterpart domestic industries. They are also divided into
competitive and non-competitive imports, according to whether
they are produced in Finland or not.

Domestic transactions are valued at producers' priccs. Imported
goods and services are valued at prices which rvere obtained by
subtracting the freights paid to domestic ships from the c.i.f. prices
(excluding custons duties). All the transactions are valued at their
actual prices, although these may vary according to the use of the
con-rmodity.

The gross value ol output in manufacturing sectors consists of the

sales value of primary and secondary products at producers' prices
and ol miscellaneous receipts from repairs, contract work and sales

of scrap.

On the basis of worksheet information it is possible to coustruct
tables for commercial margins, transport charges and indirect taxes.
By means of these tables the transaction table valued at purchasers'
prices, although not readily available, can be compiled. Worksheet
tables also permit the retabulation ol the freights paid to domestic
ships as a supporting table for the import table. Information on
principal quantity flows is also available in worksheets.

The data on the value and quantity of conlaodities ptoduced at
diferent manufacturing sectors (product-mix) as well as the value
at purchasers' prices and the quantities of commodities used as
inputs te these sectors are put on punchcards. These data are not
entirely consistent with the final input-output table. In spite of these
inconveniences they may serve as a useful source ol additional
information for international comparisons.

In connexion with the attempt to compile an input-output table
of the Finnish economy by the RAS methoda for 1963, some
infornration on the constancy of input coefficients was obtained.
The trial was made by using the l24-sector input-output model for'
I959. In testing the constancy of 1959 input coefficients the follorving
formulae were used:

N,J '?.o p, 5q rr 6.3j ^i

124 ^V - r' I/i ^59 w631\i. - , 
-alii 

/l i
i=r Pi i=t pj

where Xros-total output for 1963; Xt:forecasted interrnediate
demand for 1963; X.;:forecast intermediate inputs for 1963;
ai;:input coefficient f<ir 1959; p, or p;:price relatives lor output
(period I963 divided by period 1959)."

When intermediate demand (7,) and interinediate inputs (X.i)
were estimated for 1963 the fori:casts could be compared wiih
coresponding actual observations. Table 2 to tlris annex outlines
some results of the comparisons.

{ See University of Canrbridge Department of Applied Econ-
omics, Input-Output Reltttionships, 1954-1966: A Piagreunnte for
Grov,th, Series 3 (1963), pp.27-38.

,IF
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ANNnx r.c.sLn 2: Fon-scasrrNo rnxons ron 1963

Intrmedidte denand Intetmediate inPuts

Group oJ indastries

Ratio
btrc4taf e7i. i &-",. linortoT;. X.j IX.i-x.t I

Ratio
lrercentaae
dtor to Xi.

Agriculture, forestry, hunting atd
fishing .

Mining and quarrying
Manufacture of food, beverages and

tobacco
Manufacture of wood, furniture,

paper and paper products .......
Ir,fanufacttue of metal and metal

products
Other manufacturing industries .....
Electricity, gas, water and sanitary

services
Construction
Trade and transport
Other services

14,908 2,570 0.t72 29,040 2,263 0.07s

41,259
3,902

10,471

26,926
24,519

7,869
3,411

18,906
5,664

5,534
597

1,s54

0.1 36
0.153

l 5,867
508

30,390

I 9,308
I 8,255

2,526
20,'148
11,395
9,698

? 5/S
40

2,216

1,602
2,173

0'160
0.091

4.072

2,579
4,589

648
207

2,738
474

0.148

0'096
0.187

0.082
0.061
0.1 45
0.084

0'083
0.119

703
1,413
1,044

694

0.268
0.068
0.092
0.072

Torer 157,835 21,490 0'136 157,835 14,699 0'093

Projection errors are not due solely to the changes of input
coefficients at constant prices: in some cases the revisions in basic
production statistics undertaken after 1959 account for rather great
errors (for instance in agriculture). Another major cause of errors
lies in the inaccuracy of price relative estimates. Even if these
stat.istical errors are taken into consideration, horvever, technical
changes for certain industries seem rather signi{icant during the
period 1959-63.

Owing to some conceptuel and statistical divergences the 1956
and the 1959 input-output table are not directly comparable with
each other. The stability of input coeffficients during this period has
therelore not yet been studied.

In table 3, which is in producers' prices, all imports are classiiled
by using sectors (row 400). In table 4, which is at c.i.f,' prices,
excluding customs duties and freight paid to domestic ships, a:n,:n'
competitive imports, and b:competitive imports. In both tablcs,
columns 45 to 49 read as follows:

Column 45: Exports

Column 46: Private consumption

Column 47 : Covernment consunrption

Colunln 48: Investment

Column 49: Unallocated, including net changes in stock.
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1 4 5

ANNEx raeI-p 3l Ixpur-ourpur rABLE FoR FINLAND, 1959

(Each row shows the output required from the industry named at the beginning of the row

7 I

1

2
.,

4
5

6
7
8

9
10
11

12
13

t4
15
16
t7
18
19
20
2l
22
z-)
t+
25
26
27
28
29
30
3l
32
JJ

34
35
36
37
38
39
40
4t
42
4)
1A

t-44
100
200
300
400

1004a0
000

Agriculture
Livestock production
Forestry
Hunting and fishing
Metal mining
Non-metallic mining and quarrying
Food manufacturing industries ....
Ileverage industries
Tobacco manufactures
Manufacture of textiles
Manufacture of footwear, other wearing apparel and made-up textile goods
Manufacture of wood and cork, except furniture . . . . .

Manufacture of iurniture and fixtures . . . .

Manufacture of paper and paper products
Piinting, publishing and allied industries
lv{anufacture of leather and leather products, except lootwear .. .. . . .. .

Manufacture of rubber products
Manufacture of chemicals and chemical products
Manufacture of products of petroleum and asphalt
Manufacture of non-metallic mineral products
Basic metal industries
Manufacture olmetal products, except machinery and transport equipment
Manufacture of machinery, except electrical machinery
Manufacture of electrical rnachinery, apparatus, appliances and supplies.
Manr"rfacture of transport equipment
Miscellaneous industries
House construction .

Otherconstruction...
Electricity, gas steam and water services
Trade .

Banking and insurance
Ownership of dwellings
Watertransport ....
Services inci<lental to transport
ILaihvay transport
Tramrvay and bus transport
Other road transport
Air transport
Communicaticns.....
Government services
Education, health and related services .. .. .

Business services not elsewhere classified
Recreation services
Personal services
Total, intermeditite iilpuls
Labour incomes
Capital incomes
Indirect taxes ..
Imports
Total primary inputs
unallocated itents ' 

i;;;;;;;; ...:..:

,102

49
1,531

2

14

3

9 14

1,065 180
6 I8

15 24
2t

2
L37

t3 2

I48

4,144 8,751 B1

5,1 6,3s3 3,431
915 5,45 43

221 121 t7
162
128 2,015

523
5,637

329
207
22

9,305

4,223

81
0j
1

4l
179

0

;
0
5

1

2t
2

0
3

4j
;

J

0
18
16

5

.
J

l4

70

j
27

3

9
1

3

29
J

45
15

3

3t
1

19
13

56

43 I

14 31

261

949

6l

59 1

-1 30
14

675
15

911

2,033

5As
207
213
97
99

616
14

1,195

1

1,884

)- 87t
108i

7,289 ,

1s3 
i

r6,1931
I

26
8,908 311

2'22
10,765

122
g,s42l

6

I

1

559
58

8

625
22

66s

-1
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(in 100,000 markka (nmk) at producers' prices)

by the industry named at the head ofthe column atxd the output delivered to final demanfi

18 20 21

139
2l
10 3,718 2,979

28I

28
I 0 5

J

,4 7
,

97

4
29

l
I
0

a
I

:561
931

J

1,793
1,183

762
13

39
1,997

15
3,805

188

-i

22
0
9

I
I
9

2l
231

35
25
5J
I

1

3

0
93
39
15

24

1,0s1
852
469
65

162
1,549

95
2,694

17

I,388
1,808

727
98

1,020
3,653

128
5,169

11

6t

1,408
1,990

836
ls7

1,663
4,646

199
6,253

578

15

J

4

180

744

27

1i1
1,371

191
489
2C0
n)<

16
110

5 53
5

0
3 5

l0
4l 14

7l

47

0

51

JJ

5 tt9

11 137

2 17

2

I

23

25

357

324
IO

8

0
I
1

47
1

2
23
62

7

85
15

0
1

0
442

22
J

0
3l
t9
0
0
1

1B

3

5 35i
505

5

0
0

55
3

5

1 15

1

39
)

2l 29
8

8

144
62

475
20r
108
1,47

377

0
t4

21,

6B

3

I J6

9
J

,o 422
35
26

193
1

4
6

:JI
9
6

9

7

3

I
3

13
1

I

0l
I

-loi

11

L4

53

I
3

261
82

308

JJ

ll
11

J
I

15 49
3

0
28
II

5

33

J

J

0

777

:

3

1

10
10

1i

27

80

62

aJ

r

83
8

7

6
0

97
17
15

13

t

1
1t

15 t1

47 2 tlt
5I

12

65

11 2,371

83
5,160

1,838
666
68

l4s
2,717

81

33

6
1

83
2t

lt)
3

10

1

n

?8

4'
l

-1

7C

2t

:

98

28

73

l6
3

5

2

10

25

j
15

127
533

32

30
237

12

I8
8

127

,ri

,
2

4,766
4,82t

659
282
328

6,100
595

11,467

8I
31

2,21
2,439

21
551

5,420

4

: 9

29

1

s*

2

;

30

9

I3

a
417

13 9

a

l7

3,gi
460
321

37
413

1,231
417

5,5gg]

52

t2

337
69

636
) 17)

681

3,13Si

951
781
392

51

6s2
1,876

46
2,873

67

21

I
,:

JJ

201

I5

68

8 3

271
153

199
705 1,1 30

252
388
162

14
165
729
50

1,031]

7,068
5,806

385
1,421

869
8,48 t

0
15,549

,523
708
57

,499

5

1

)?

9
168
380

J

267
1,076
3,042

191
6t

3338
1

10 11 1413 15 27

640 1,606 t7;

I

1 1

1

1

I

11

I I I
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Agriculture
Livestock production
Forestry
Hunting and fishing
Metal mining
Non-metallic mining and quarrying
Food manufacturing industries ....
Beverage industries
Tobacco manufactures
Manulacture of textiles
Manufacture of footwear, other wearing apparel and made-up textile goods.
Manufacture of wood and cork, except furniture . . . . .

Manufacture of furniture and flxtures
Manufacture of paper and paper products
Printing, publishing and allied industries
Manufacture of leather and leather products, except footwear
Manufacture of rubber products
Manufacture ol chemicals and chemical products
Manufacture of products of petroletrm and asphalt
Manufacture of non-metallic mineral products
Basic metal industries
lVlanufacture ofmetal products, except machinery and transport equipment.
Manufacture of machinery, except elecfrical machinery
Manufacture of electrical machinery, apparatus, appliances and supplies. .

Manufacture of transport equipment
Miscellaneous industries
House construction .

Otherconstruction...
Electricity, gas steam and water services
Trade .

Banking and insurance
Ownership of dwellings
Watertransport ....
Services incidental to transport
Raihvay transport
Tramway and bus transport
other road transport
Air transport
Communicatio4s .. . ..
Government services
Education, health and related services .. . . .

Business services not elsewhere classified
Recreation services
Personal services
Total, intermediate inputs
Labour incomes
Capital incomes
Indirect taxes ..
Imports
Total primary ihputs
Unallocated itents . 

t,;il; ;;;;;;r;; :: :. :: : ,

ANl$x taslt 3: Iupur-ourpur rABLE Eon FrNlaNo, 1959

99 36 36

95 1,333

30

1

2
3

4
5

6
7
8

9
10
1l
12
l3
l4
15
16
17
IO

19
20
2t
22
23
.A

25
26
27
28
2\)
30
31

3Z
33
J+
35
36
11
?o

39
4A
+l
42
43
44

t -44
100
2C0
30c
400

t00400
000

3

1

10

5

1

7

I35

141

115

1,162
683

23

47

0
271

2l
la2
c-)

i0

35

1

3

15

5

15
77
12

I 9

JJ

6

J

2
6

-i

?1-'l

63
l3

t3

43
t4

J

1,223
35

3

11

5

3B

85

96

85

59

5 :
45

2

5

11

37
15

108

I
932

2,697

j
67

173
101

4
I

279
18

364

1,52s
7,581
4,243

62
4t 100 578

4,1 11 2,676 9,464
175 109 85
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(in 100,000 nrarkka (r,mk) at producers' prices) (continued)
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I z 3 4

An^-ex rArLr 4: Inponr rABLE roR FrNrlNo, 1959 (in 100,000 markka (nn.rk)

(Each row shovts the import ofproducts characteristic to the industry named at the beginning of the row ahd

6

2l

5

1 Agriculttue

2 l,ivestockproduction
3 Forestly

4 Hunting anC fishing
5 Coal-mining .. . . .

6 Metal-mining ....
7 rr"on-metallic mining and quarrying

8 Food manufacturing industries

Beverage industries

Manufacture of textiles

Manufacture of footwear, other wearing apparel and made-up textile goods

Manufacture of rvood and cork, except manufacture of furniture

Manulacture of paper and paper products
Printing, publishing and allied industries
Manufacture of leather and leather products, except footwear . .

I\{anuiacture of rubber products

Manufacture of chemicals and chemical prodtrcts

Manufacture of products of petroleum and asphalt

Manufacture of non-metallic mineral products

Basic metal industries
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..b
(a
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3

7
987
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a
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a
b
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a
b
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5

J

3

t7

9
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1l

t2

13
t4
15

16

t7

tolo

t9

20

t3

b
b
b
a
b
a
b
a
b
a
b
a
b
b
b
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1r,
(a
1t
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\o
..b
..b
..b
..b
..b
..b

63 39
22

I

0

J

1

1

25
244

6

I
0
4

:

9 l

j2l Manulacture of metal products, except machinery and transport equipment
22 Manufacture of machinery, except eiectrical machinery

23 l\4anufacture ofelectrical machinery, apparatus, appliances and supplies . .

24 Manufacture of transport equipment

25 Miscellaneous industries

26 Electricity, gas steam and water services
27 Eanking and insurance
28 Watertransport .....
29 Services incidental to transport
30 Railway transport
3l Communication .. . . .

Toral 108 n26 2,505

llole.' a :non-competitive imports ; b :compctitil.e imports.
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at c.i.l, prices, excluding customs duties and domestic freights)

requiredby the industry named at the head of the column and the imports delivered to final demand.)
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2
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L

1 Agriculture

2 Livestock production

3 Forestry

4 Hunting ancl fishing
5 Coal-miniag .. . . .

6 Metal-mining .. . ..
7 Non-metallic mining and quarrying .. .

I Food manufacturing industries

Beverage industries

Manufacture of textiles

Manufacture of footrvear, other rvearing apparel and made-up textile goods

Manufacture of wood and cork, except manulacture of furniture

Manufacture of paper and paper products
Printing, publishing and allied industries
Manufacture of leather and leather products, except footwear
lr4anufacture of rubber ploducts

Manufacture of chemicals and chemical products

Manulacture of products of petroleum and asphalt

Manufacture of non-metallic mineral products

Basic metal industries

At{Nsx rlsrs 4: Iuponr rABLE FoR FrNLaNo, 1959 (in 100,000 markka (nmk)
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b
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2l Manufacture of metal products, except machinery and transport equipment
22 Manufacture ol machinery, except electrical machinery
23 N{anufacture ofelectrical machinery, apparatus, appliances and supplies . .

24 Manufacture of transport equipment

25 lr4iscellaneousindustries

26 Electricity, gas stearr and water services
27 Banking and insurance
28 Watertransport .....
29 Services incidental to transport
30 Railway transport
31 Communicatioo.....
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at c,i.f. prices, excluding customs duties and domestic freights) (continued)
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FACTORS AFFECTII\G TECHNICAL COEFFICIENTS-SOME FINDINGS FROM
THE HLiNGARIAN INTERINDUSTRY DATA

Yera Nyitrai, Central Stctisticol Offce, Budapest, Hungary

I. Colrlpr-nrony FACroRS-AGGREGATIoN, vALUATIoN
AND TREATMENT OF IMPORTS

The technical coefficients obtained from a conventional
input-output transactions matrix are greatly influenced
by the compilatory conventions involved in it. Adjust-
ments for the effects of diverse compilatory gaps are
therefore important in a comparison between countries
of the structure of production as revealed by their input-
output balances. This note considers only a few aspects of
the problem. For empirical demonstrations, only the data
for the Hungarian economy are used; it is hoped that an
inspection of within-country data can still shed some
light upon some of the questions relating to inter-
country comparisons.

L Aggregation

The level of aggregatiou is one of the most important
factors influencing the technical coefficients of input-
output balances. While some statisticians prefer large
detailed tables, others favour small aggregated ones. A
detailed table, say 100x100 or larger, is undoubtedly
suitable for many purposes connected with industrial
planning. It should be borne in mind hor,vever that, with
detailed breakdown of sectors, many coefficients tend to
be small in their apparent magnitude; detecttott of major
coefficients as distinguished from minor ones would thus
require a careful evaluation of individual coefficients with
respect to their strategic weights in the over-all balance or
in relation to given particular objectives of programming
for which such a table can offer an expedient analytical
tool. Moreover it is quite likely that the magnitude of
individual coefficients in a large table may easily be
affected by slight errors or gaps in sector and product
classiflcation wliich could be left unquestioned in the case

of a smaller table. This point may prove especially
important when tables of different countries are to be

compared.

For the economy of Hungary in 1961, both26x26 and
54x54 alignments are officially available. In table I the
coefficient matrix of the 54 x 54 order is reproduced. The
underlying transaction table is compiled at producers'
prices, including turnover taxes; input coefficients are on
the total supply basis-i.e. they include both domestically
produced goods and imports (this is type A treatment of
imports, and will be discussed belorv). The 26-sector
classification corresponding to the 54 intermediate sectors
is indicated in the first column of the table.

Disaggregation of the 26 sectors concentrates on only
sorne half-dozen sectors, such as Mining (1-5), Basic
metals (6-9), Non-metallic mineral building materials
(16-19), Chemicals (20-26), Wood manufactures (28-
3l), Textiles (34-37), and Food manufactures (41-45). A
comparison with similarly compiled data for 1959 shows
that coefficients in the aggregated table tend to appear
more stable than those in the large table; this is because
of the larv of averages. In the case of the Precision engin-
eering sector for example, 17 coefficients delined in terms
of 26-sector alignment changed by more than 10 per cent
from 1959 to 1961, whereas in the 54-sector alignment
only 7 coeffcients changed by less than 10 per cent.
Within the input from each aggregative sector the
direction of changes in the coefficients of sub-items varies.
For example, the coefficient of input from " basic
metals " for the Precision engineering sector changed
from 0'1246 in 1959 to 0'0956 in 1961. The details of
these coefficients in terms of the 54-sector classification
are as follows:

Year
Coeffcient. of inPut-to Plecision

engneotilg lrom 1959 196 1
Percmtqge

change

(6) Iron and steel

tZi Atumina and light metals
(8) Heary metals .

(9) Foundries
Total Basic metals .

.0560

.0044

.0410

.0232
.1246

.o1zl
'0013
.0247
-0275

'0955

-25
-71
-30
+19
-23

The extent of aggregation influences the magnitude of
inverse coefficients. In other words, the inverse coefficients
derived from an aggregated table do not equal the
weighted aggregates of the inverse coefficients derived
from a more detailed table, even if the same composition
of final demand as in the base year is used as weights for
the aggregation of the latter inverse. In table 2 inverse
coefficients obtained from the 26x26 transactions table
and those obtained from the 54x54 transactions table
are compared. Since the selected six sectors remain single
sectors in both tables, the flgures in each sub-column
(a) are obtained directly from the 54x54 inverse without
involving weighted aggregation of its columns. However,
the process of inversion itself is not free from the
particular weights (reflecting the production structure of
1961) involved in the aggregation ofthe basic transactions
table. In our particular examples aggregation errors
fortunately turn out to be mostly negligible.

When total (both direct and indirect) labour require-
ment per unit of output is computed for each sector by

67
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68 INTERNATIONAI COMPARISONS OF INTERINDUSTRY DATA

TA.sr-n I : INpur-cosrrtcrENr
(Type A: Column total:10,000; tlle last eight

26-sector
clasifi-
cation Selling sector

l. Coal, peat and briquettes ..
2. Crude oil and natural gas .,
3. Bauxite mining .

4. Other metal ruining
5. Industrial minerals miuing

6. Iron and steel
7. Alumina and nonferrous'li;h; ;i;tal;
8. Nont'errous hearry metals
9. Foundries

Bu t inP sector (5 4-sector
clusifuatim)

1 2 4

llr
I

I

133

16

535

5

0)

(2)

202

4

1

195

25

807

I

(4) 11. Elecuic machinery and appiiances
12. Vacuum tubes and telecomrnunication equipment

(3) 10. Machinery

(5) i3. Precision engineering

(6) 14. Other fabricated metal products

(7) 15. Electric energy

(8) 16. Bricks, roofing tiles and refractories
I 7. Stone and pebble quarrying . . . . . .

18. Lime and cement
19, Glass, cerarnics and grinding wheels

(e) 20. Petroleum refineries ..
2r. Mun,c,pir eiJano ioai'p.;;;ild
22. Industrial gas and heavy chemicals
23. Dyestufls
24. Pharmaceutical products
25. Household chemicals and starch
26. Other organic chemicals

(10) 27. Rubber and plastic products

(1 l) 28. Timber and plywood
,t. ionity ira -vr6.ae" 

ui ititi"i',i,"i"iiiiJ
30. Furniture
31. Othcr wood products

(12) 32. Paper

(13) 33. Printing

(14) 34. Cotton textiles ......,
3S. Woollen texti.les .........
36. Hard fibre and silk textiles
37. Haberdashery .. .

(15) 38. Leather processing

(16) 39. Textile clothing and hosiery
40. Leather and fur apparel ...

(l 7) 41. Grain mills and bakery .

42. Meat, poultry and dairy products
43. Sugar, confectionery and coffee
44. Canned and frozen food .......
45. Other food manufactures .. . . . .

(18) 46. Miscellaneousmanufactures

5429

509
285
3l
2l
20

(ie)
(20)
(21)
t22)
(23)
(24)
(2s)
(26)

Socialist industry, total (l to 46)

47 . Private craftsmen
48. Socialist building industry . . .

49. Private building activities . . .

50. Agriculture......
51. Transport and communication
52. Domestic trade . .

53. Foreign trade agents
54. Other productive activities . .

Total intermediate inputs

55. Arnortization ........
sa. Wug"s, ottiiinco-.i ;;d ;;;;;hti.;;

4
614
t2
23

102

321
79
32
t4

263

t3

181
656
5l
13

J

158
t34
4'l
32

J

(27)
(28)

487

8
23

224
2
4

706
I

32
8

231

LI
67

146
J

219 336164 300 202

106
6

51
6

t23
3

87
ll

168
J

161 22 3

7374 241 281 144

538209 456 4824\7

7
4

t16
4

l0
II
t8
4

t9
17
6l

8

1I
t4

4

13
25
35

J

120
9

1l
5
3

t'l0
35

123
J

24

2
1

24 119

112
8l

138

170
1l
43
4

t49
4t

130
10

10
13

4l 1109 101

65
2
1

35

4
J
2
6

53
I
J

63
3
J

25
4

1l 49

I I 4 9 282

1414 4 22

1

I
3
I

1

)
69
47

59
20

57
t9

I

9
I

2 4 J

I

16

4
4

4

2
6
J
2

l5

J
13

28

6
13

J
32

6
4

7
t46

4
18

32 3

2,803 1,553 2,068 2,646 3,010

3,698 2,309 2,833 3,019 3,926

1,072 2,351 1,537 1,912
5,229 5,340 5,630 5,069

947
5,127

Total eross oroduction 10,000 10,000 10,000 10,000 10,000
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MATRIXI HuNcanv 196l
columns in millons of forints at producers' prices.)
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t4s
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8
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I
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l3
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l
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I
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7
4

10
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I
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3
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6

J

2

7
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6,101 6,327 s,938 5,007

a

))t
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9
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s86a
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I
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I
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I

2
4 I

2,941
25
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45

ll3
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l3
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27s
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3
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7
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2
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I
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)
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I
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1

5
I
.,

3

I
I
1

7
)

I

I

2

l5 35 66 65 JI 5

5,85s 5,936 4,567 3,764 5,304 4,518

I
105
66
47
1t

5
43
64
46

183

18
44
79
s9
2t

87 37

J
30
5l
34

122

52

12
tt7
64
38

139

2t

540
55
33
35

6,085 6,157 4,99s 4,041 5,725 5,202

396
3,519

300
5,6s9

2,047
2,750

10,000

271
\ \1)

404
4,601

290
3,986

705
2,386

10,000 10,000 10,000

*'

10,000

I
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68
(l)

(2)

26-sector
clusifi-

Buying sector (54-sector
classtfication\

eq,ion Selling sector

l. Coal, peat and briquettes ,.
2. Crude oil and natural gas ,.
3. Bauxite mining . ..
4. Other metal mining
5. Industrial minerals mioing

6. Iron and steel
7. Alumina uiio-o6"r"ii6i,;lGii ;;fi;'
8. Nonferrous heavy metals
9. Foundries

(3) 10. Machinery

11. Electric machinery and appliances : . .,. .........
12. Vacuum tubes and telecornmunication equipment

(5) 13. Precision engineerbg

(6) 14. Other fabricated metal products

(1) 15. Electric energy

16. Bricks, roofing tiles and refractories
17. Stone and pebble quarrying .. . . . .

18. Lirne and cement
19. Glass, ceramics and grinding wheels

(e) 20. Petroleum refineries
,i. M;,"ip;i c;;-;;A;";i ;.;;;i"d
22. Industrial gas and heavy chemicals
23. Dyestuffs
24. Pharmaceutical products
25. Household chemicals and starch
26. Other organic chemicals

(10) 27. Rubber and plastic products ...
(r l) 28. Timber and plywood

,t. roil;it aiio ir6ooe" uuirhiri,i,iiiiiiis
30. Furniture
31. Other wood products

(12) 32. Paper

(13) 33. Printing

(14) 34. Cotton textiles ......
35. Woollen textiles ..: .. :::: . : : : :

36. Hard fibre and silk textiles .. . .

37. Haberdashery ...
(15) 38. Leather processing

(16) 39. Textile clothing and hosiery
40. Leather and fur apparel ...

(l 7) 41. Grain mills and bakery .

42. Meat, poultry and dairy products
43. Sugar, confectionery and coffee
44. Canned and lrozen food ....,.,
45. Other food manulactures . . ....

(18) 46. Miscellaneousmanufactures

Socialist industry, total (1 to 46)

47. Privatecraftsmen
48. Socialist building industry . . .

49. Private building activities . . . ,

50, Agriculture
51. Transport and cornmunication
52. Domestic trade . .

53. Foreign trade agents
54. Other productive activities ..

Total intermediate inputs

55. Amortization ........
56: ffi;;;;h;i ii,tbinid ;;; ;il;;r"ti,;;

Tasls I : INPUT-CoEFFrcIENT MATRD(:

(Type A: Colutnn total:10,00A; the last eight columns

17 19

1,39 1.,149 714
98 4,484

16

I,063

'177

20t8

43

6 1

2't8"t3 194

(4)

11

J
I

2

41

33

(8) 1

2)

539
10
44

1

1

2l

)

20

151
1B
14
I

1I

5,352

2
25

9
115
25

5,s27

199
4,2'14

,1

2

4
8
5
I

3
5
J
3

I
1

J
4

I
40

(1e)
(20)
(21)
(22)
(23)
(24)
(2s)
(26)

(27)
(28)

148
39
t5

100

23s

20

989
2

44
224

108
t75
t4

186128 480 9I

45
26

69
20

l5
5

24
8

J2 8 9

12367 90 63

176259 304 408

155
8

149
7

2
51

80
r66
358
44

1

5
o?

68
l3

724.,1

24
t9
79

96
9

24
680

2
J

4
7

155
162
3t
11

42s
20

tI0
t7

74
10
17

5

48 144 40 26

33
5
5

2t

))
2
5
7

12
J
6

72

34
2
8

67

275 9613 l4

12 4 7

1314 2 4

38
7

64
30

28
8

l5
,)

12
t8

J
3

13

10
17

3
5
3

6

3
3

20

2
t7

J
7

63

2 ) 6 35

3,665 2,293 s,163 3,874

35
330
25
37
l4

z0
313
46
30
14

28
217
3l
20
a1

8
671
t0
10

.,

4,106 2,995 5,586 4,196

1,089
4,805

1,494
5,s11

676
3,738

739
5,065

Total gross production 10,000 10,000 10,000 10,000 10,000
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HuNcany 1961 (continued)

in millions of forints at producers' prices.)

21

7,985
140

25

111

28 30 31

2564
76

95

579

24

142

23

75
1

6

4l

65

6
55

48

7
l5

37
123

5
67

J
3

14
J

147

8
9

86
54

2
52

J
140

72
906

,058
27
62
28

365

3952

34
35

24
492
5l

6

J
23

24

4020

2

42
t2

323
12

1

2

579
62

2
183
748

15
2

15
49

J
)
4

239

6
56

404

36
23

5

i90

2
I
5

54

l7

17
6
5

t7

10
J
I

IB

a

39

12

JJ

70

12

1l

68

135

5 7

79 11

3

30
t4
93

149

29
9

29
I
3

99
25
99
47

t9
13

5
1l
65

1B
3

82
I
I

36

5
2

4

429

26547

34157

69
6

31

89
5I0

1

4
939

424
238

64
58
I

l6
66
28

5
185

367
104
45
58
66

l0
199
95
82
I

59

17
1

22

19
86

44s
4

1,o97
34

379

21

166

34 372

1

I

6 8 30

158 t17 229

r56 98 159

36

159 54

485 1,213

4

353 102

55 166

a

8
120

5
1

18
35

J
I

10
4

3
2

t2
58

t2
4
4

126

301
116
312
516

I
aa

751

9

133
166
268
23

6
562
280

170
4

l6
5

48
175

2t

13 105

125
243
906

66
43
I6

1,863

11 4t

) 14

40 27

178 499

10

t4
7

I
69
4
8

731

35

10 t7 54

9
5
I

l1

9
20

2
3

109

86 ,4t8
46

9
2

J 2,313
1

495
428

2,262
I

123
679

1

I2

I8
7

395

2l

4

38
t4

9 78 38

1l )
2

7
4

5
J
3

7
J

5
.,

30

5

25

56

2

2
I

I
I
5,

13
J

10
ll

3

13

164
271
445
29

14
8

31
2t5

1

9

3

a1

9

) 2

l4 26
.,

2t

5
1

5
918I1

2

54 l4

5
7
1

9

2421 13

188
5,097

1s2
4,969

9 37 tt4 6t

9,713 6,726 4,327 3,542 4,093 6,161 1,041 4,925 5,527 4,t94

4
243
105
185

369
,449

642
2,520

45
30I
96

113
66

1

135
1t4
133
294

89
2s2

88
70
13

10,250 7,348 4,714 4,tBZ 4,818 6,839

1,474
177
52

108
46

6,294 5,563 6,039 6,052

247
3,460

172
4,264

I89
3,773

132
3,817

4,616
426
123
57
31

48
105
186
102
199

824

-1,074
,291
,362 5

27
11
2l
17

105

30
J

35

94

119

2
1

5
B

t02
47

229
l6
I
5

69t

136

392
t2

232
270

24

8

2

I
5

8

30
7

6s

2t

3,023

I
6

864
77
6t
85

8

4,1 18

203
5,678

10,00010,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000

I

1

I
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t49

1) I

18
I

15
3l

3
I

6
5

27 42

7
7

8
6

4 6

7365

543 124

I
3

I

6
4

l0
t7

104
203

2

7
2

7
188
54

13
I05

6I t9

5
I
I
4

2
1

,5

6

2,967 3,989

13 5I

9
t9
34
23

I
128

2
33
tl

3 26

6
5

I t4

5., 9

4 l2

4,586

709
198
l6t
94

230

4,944

t4
51
43
75

1

5,1275,978

444
3,579

433
4,439

26-sectot
classifi.-
catton

Buyinq sector (54-sector
clossificatiot)

Selline sector

1. Coal, peat and briquettes
2. Crude oil and natural gas
3. Bauxite mining .

4. Othermetalmining .....
5. Industrial minerals mining

6. Iron and steel
7. Alumina and nonferrour illhi;;trl;
B. Nonlerrous heavy metals
9. Foundries

(3) 10. Machinery

1 1. Electric machinery and appliances
12. Vacuum tubes and telecommunication equipment

(5) 13, Precision engineering

(6) 14. Other fabricated metal products

(7) 15. Electric energy

16. Bricks, roofing tiles and relractories
I7. Stone and pebble quarrying .. . . ..
18. Lime and cement
19. Glass, ceramics and grinding wheels

(e) 20. Petroleum refineries
,i. Milicitti t;a ild ;";i ;.;;;;;ild
22. Industrial gas and heavy chemicals
23. Dyestuffs
24. Pharmaceutical products
25. Household chemicals and starch
26. Other organic chemicals

(10) 27. Rubber and plastic products

(l 1) 28. Timber and plywood
,e. J"fi;i, i"a i"6oa* urititirg ririiiit"it
30. Furniture
31. Other wood products

(12) 32. Paper

(13) 33. Printing

(t4) 34. Cotton textiles .......
35. wo;li;n6;iGi . : :. : :. : :

36. Hard fibre and silk textiles
37. Haberdashery .. .

(15) 38. Leather processilg

(16) 39. Textile clothing and hosiery
40. Leather and fur apparel .. .

(17) 41. Grain mills and bakery .

42. Meat, poultry and dairy products
43. Sugar, confectionery and coffee
44. Canned and frozen food . .... . .

45. Otherloodmanufactures ......
(18) 46. Miscellaneousmanufactures

Socialist industry, total (I to 46)

47. Private craftsmen ....
+s. soiraiisi.b[.l;ra.i;;i,i,irit.v'. . .
49. Private building activities . . . .

50. Agriculture......
51. Transport and communication
52. Domestic trade . .

53. Foreign trade agents
54. Other productive activities . ..

Total intermediate inputs

55. Amortization ... .. ..,
56. Wages, otheiincomes ;; ;;;;;l"ti.;;

TABLE 1: INPUT-CoEFFICrENT MATRX:
(Type A: Column total:10,000; the last eight columns

31

134 94(l)

(2)

98

10
I
4

l2

l0
I
3
9

22
1

),,
23

6
3
2

l3

(4)

72

8

83

8

97

3

3l

133

l6

II

I5

t4

15
'l

2t
6

11
458

7
7

)

16 15

182 126

136

1t

a

(8) 4
1

6
5

4

3
2

6

4
4

43

43
30
I

18
95

37

14

16

2

6

9

8

3
1

I
13

I,713
6l

179
2

11

6

304
103
72
2

t2

l8

)

384
230

38
50
80

1,409
126
216

81
73

i23
39
20
73
79

575
l8

I,593
t2

47

14

7

3J

9

(l e)
(20)
(21)
(22)
(23)
(24)
(25)
Q6)

ll
5 8

2,829 3,171 3,283

4,362 5,075 4,064

1

(2t)
(28)

364
5,274

319
4,606

382
5,554

Total gross production I0,000 10,000 10,000 10,000 10,000
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HuNcany 1961 lcontinueQ
in millions of forints at producers' prices.)

t2

3l

63

5l

24

35

)

6
J

9
2

84

19
13
20

5

5
4

I1
3

t4
4

891

)
)

l1

z

138

J

4
2

I9
I

I
10

15

133

51

6

104

330

83

34

3

193
690

36
131

17t

55
23

'72
23
15

151

1,098
163
794
187

3

2t

3,797

5l

7

45

8

3

2,7t0

3
16
47
76

1

5
15

8
30

131
I ,178

t3
623

3,939

189
5,872

78
4,869

94
5,427

I89
1,67'1

78
1,057

195
4,059

284
2,766

322
5,014

4,713

34
5,254

46

l9172 7
6

120

39 10 42 4i

o o a 24

190 t4l
I

65
I

l3

45
I

10 I

l7
-1

24

ll

)
2
7

23
1

4

4
8
I

1I
8

14

160
J
8

9
2
3
J

2 287
6

38
l9

58 32 4l 3637 5l24 9 70

4
2

5
I

1

I
14

J
7
I

2
I

J I t27
10

8

l4
3

4 6 3 I 4 3 1 I3

392 34 58 19 17 96 7310 224

79 48 42 112 19446 4l 208 llr
2
I
6
2

I
4

)
I

It
4

,)

I
5

7
6
4
8

5

4
203

J
5
7

70

2

I

85
26
o,
38

8
6

20
82
t9

7
279

4
2
4
3

2
164

7
6

l7
2t

16
193

l7
6

48
35
I
6

189

12
2
1

67
8

9l
43

5
1

4
100
20

31
J

32
l4
4

r4
40

48
6

28
6
4

l9
49

29
16
I

14
I

l6l 196229 ll t75 172 2 88

13

6
1t

I
8

4
40

I 2
1

I
44

54

't
322

I
3

I J

2

2

2
l8

158
5

24
21

30 20 1.04 164 188l9 46 79 75

l6 8 9 2013 l0 44 49 53

53
28
84
0

137
36

165
50

2,021
1 ,389

589
204

J
I
9
2

j

2
2
J

5
1

10
J

t

2 I

1,083
327
439
102

797 5 2,238 1 1 1 J I 147

J 9
J J

45
4

158
353

8
4

9
3

34
10

15
6

7
1

36
1

47

5

2,954
3

2,428
22
+L

79
594
t4

138

56
797
s78
421
32

10
149
178

69
I,42t

2,145
I30

15
5

l2'1

33 1

382
26

2
6

.,

26

6

61 34

2

2

<.,

5,548 4,927 4,033 2,795 2,474 1,748 4,407 2,796

2l 1l t46 22 298

4,677

33
175
290
I04

J
54
45
l7
9

80
114
t69

13
'70

5,717
374
270
't)

2

,389
330
227

5t,

1,465
234
132
30

6

4,750
264
280
40

+

3, 1,778
219
494

52

321
214
127
t9
39

6,151 s,054 4,478 8,133 8,86s 5,746 6,950 4,664

278
3,571

5,397

77
a <'r1

10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000

1
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TaBI-r 1: Irreur-corrnclENT MATRIX

(Type A: Column total:10,000; the last eight

26-sectd Buying sector (14-srctor
slassification)

48
class.ifi-
catron Selling sector 49 51 52

(1)

(2)

1. Coal, peat and briquettes
2, Crude oil and llatural gas
3. Bauxite mining .

4. Other metal mining . . . ..
5. Industrial mirrerals mining

6. Iron and steel
7. Alumina and nonferrourligrri i"it"tt
8. Nonferrous heavy metals
9. Foundries

(3) 10. Machinery

11. Electric machinery and appliances
12. Vacuum tubes and telecommunication equipment

(5) 13. Precision engineering

(6) 14. Other fabricated metal products

(7) 15. Electric energy

16. Bricks, roofing tiles and refractories
I 7. Stone and pebblc quarrying
18. Lime and cement
19. Glass, ceramics and grinding wheels

(e) 20. Petroleum refineries
Zi: Mfi;iili gii ild ;""i ;;;;;iil'
22. Industrial gas and heary chemicals
23. Dyestuffs
24. Pharmaceutical products
25. Household chemicals and starch , ,

26. Other organic chemicals

(10) 27. Rubber and plastic products

(l 1)

198
110
501
105

20
17
6

155
J

174

80
4

10

750
21
45

3

9

I83

16

15

7

1i)

68

111

40

11

5J

847
2

I
5 8

10

445

18

350
16

127

+6
5

32
34

M5

74
53

(4)

4

74

129
6

40

)o)243

J4
2

29

142

59 3l

17

206 94

793
62

986
90

(8) 9
I
1

3

25

t4
40

36
27

2
10
2

49
t1

95
46
16
58

2

7

394
26

7

1 7
5')

27 43 IO 167 t6

28. Timber and plywood
tr: r.i;;t uiio i"6oo* uririri"g,i,iiiiii,i.
30. Furniture
31. Other wood products

104
117

2
56

420
478

12

2t

13
11

)

1

17 40

(12) 32. Paper

(13) 33. Printing

(14) 34. Cotton tcxtiles .......
35. Woollen textiles ...... : ::
36. Hard fibre and silk textiles
37. Haberdashery ...

(15) 38. Leather processing

(16) 39. Textile clothing and hosiery
40. Leather and fur apparel ...

(17) 4l. Grain mills and bakery
4r-. Nieai', il;rdt ild n;iiy i;;a;;i'
43. Sugar, confectionery and coffee
44. Canned and frozen flood .......
45. Other food manufactures . . .. . .

(I8) 46. Miscellaneousmanufactures

Socialist industry, total (1 to 46)

47. Private craftsmen
48. Socialist building industry . . . .

49. Private building activities . . . .

50. Agriculture......
51. Transport and communication
52. Domestic trade . .

53. Foreign trade agents
54. Other productive activities . ..

Total intermediate inputs

(27) 55. Amortizationtzai so. Wigii,-"tt'.iil;ffi ;;d;il;;hti.;,i

I5

4

5729

t2

I

23

20

17

14

14
17

1

4

34
)

I
2
9

129
5

l9
4
1
,,

9

L02
20
27

I
24

62

1

50

32
8

4

I

3
1

89524 135

3,571 3,777 871 2,838 986

1

99s
(le)
(20)
(:21)
(22)
(23)
Q4)
(2s)
(26)

323
3,'187

120
706
5II

14
563

7
4,218

74
39
2l

3,609
19

172
1l

I10

352
4,721

5
98

2,',t03
4,088

10
103
l7
7

1,559
69

1

66

480
6,'t0t

85

84
1,038

50
l2

138

94
B4
62
14
l4

5,890 5,775 4,927 3,209 2,819

Total sross oroduction 10-000 t0.0c0 I0.000 10.000 10,000

I
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Htxolny 196l (continued)
columns in millions of forints at producers' prices.)

64

C onsumption
Gross

inuestment

2,294
10

I/alue in millions of forints

Changes
in stachs5g ExPortt

InPorts(-)
5

6
45

47 199
80
38
36
1,9

96
485

28

362
I18

t
30

.,

36 ,843
,320

,000
52020

1

5

6

17

4l

l7
4

IO
2

24
t6

52
10
43

8
13

134 65

23 23

'r) 66

13 153

10

2
40

9

9
3
4
)
8
2
6

t7
4
4
4

l2s
5

55
l7

25
t4

6

5
3

J

186

52
I

20

5

15
2

20

651

36

20

913

4

4
3
9

7
)

l3
t

4

1

3
)

3
13
I

32
6,137

117
2

25

35
6
9

I,351
118
28
2

4 50S

26,728
7,099

63,693
19,290
15,962
2,801
6,364

6,956 2,463

49
2,995

270
7,267

Totql
intermediate

9,245
2,708

145
1,197

746

Totql
end-use

2,892
207
i33
5i1
90

Gross
groditction

10,254
1,595

277
748
3t6

17,684
2,152
3,361
3,681

799
86
l9

332

1,09s
145
140

l5

3,728
9t4
112

91

5,074
1,155

313
504

- 4,067
43

- 7,451

8,691
3,264
', 'r) 1

4,185

1

10,100 1,749 12,861 2,644 I0,6sB - 7,989 29,983

4,292
1,456

695
918

,56s
367

I anA

528
875

2,058
401
378

7,269
4,949

27,872

,378
,871

3
J

829 633 984 449 1,031 - 1,008 2,917

5,127 2,090 366 857 1,190 - 2,015 7,604

6,419 I,007 t45 I 18 286 7,304

1,879
506

2,681
1,359

40

58
4t0

4
5

44
234

138

4t
330

53
2

43
449

2,147
592

2,862
1,921

1,1,72

321
B8

224
1,011

3,096

4,492

3,739
2,932
2,816

875
687
365

2,269

321
557
127
35

,561
844
72

1

444
41

214
92

322
I

20

1,324
38

292
162

I,60s
60
80

697
694
289

3,s15
908
186

2,105 535
1,296
1,067

65
364
76

1,598

2,217 748 331 645 1,749 3,6s0

5,308
2,333
2,443
1,100
3,837
1,197

857

2,201
705
217

1,096

11

1,3s1
202

l5
61
61,

26

6
16

480
163

147
83
8l
38

26
2

14

-i93
12

6
15s

120
7

1,78
125

55
35

2,002
646

1,075
650

1,915
1,664

2,613 359 15 l4t 36 551 2,308

49s 805 5 150 1,040

511

857

99

1,071
90

304
78

1,436

5,695
3,206
', <1'l

635

,573
717
796
422

1 120
36
52

8

81

163
4t

223
11

4,736
1,234
1,804

544

209
63I
628
52

2,880
439
733
104

I,750 lt4 40 3 380 101 2,A29

10,222
3,809
3,704
7,127

871
290

7,493
2,714

26
20

769
322

10,705
4,849

145
14

I 1,431
5,095

2,819
4,448

956
291

2,084

6,477
7,876
4,253
1,128
5,177

1B
20
23
18
24

285
319
516
117
362

223

2,4r6
1,763

48
2,64A
1,022
1,3t4

648

6,829
10,855

5,8 r4
2,577
6,211

274

- 1,504
107
98

573

I
9,374
3,799
6,662
2,769
'7 't),

1,072 2,764 732 287 998 66 5,787

125,397 58,s85 20,273 I 1,998 41,270

4,781

132,126 - 35,118 222,405

583
3,418

171
44,920
12,117
4,927
1,313
3,809

I

3,961
1,094

600
9,27t
4,994
9,809

t85
2,562

22,217
6,328
2,120

987
419
237

51

3,750
1,190

508
96t

4,O12
23,311
6,928

)L )1<
7,210

I I,03s
I,488
2,612

196,555 101,051 52,581 47,729 212,997

57

- 4a,7ts

5.,502
37

19,524
152,758

-865
38

300
105
50

11,626

10.000 a 937

368,937

I
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Tnsrr 2: Torel rNpur (rxvrnsr) coEFFIcIENTs FoR sELEcTED HuNcanrnN sEcroRs, 1961
(Col. (a):54x54 Col. (b):26x2A

Selected.
Precision

enginecring Xfetal products Electricity
!ectors Rubber and

blastic ProductsIilpttts
(26-sector
alignment)

1. Mining
2. Basic metals . : ::::.. :

3. Machinery
4. Electrical machinery
5. Precision engineering
6. Metal products
7. Electricity
8. Building materials
9. Chemicals

10. Rubber and plastic products .,
11. Wood products
12. Paper
13. Printing
14. Textiles
15, Leather and fur products ... .

16. Wearing apparel
17. Food, beverages and tobacco .,
I8. Miscellaneous manulacturing .

19. Private small-scale industry . .

20. Socialist construction
21. Private construction
22. Agriculture .....
23. Transport and cofiununications
24. Domestic trade services .. ....
25. Foreign trade seryices
26. Other producing activities . . . .

Machit*y PaOn

(a) (b) (a) (I) (") (b) (q) (D) (o\ (a) @) (D)

4.20
33.60

118.92
6.64
0.78
3.05
4.31
1.s2
4.61
2.13
0.72
0.37
0.16
1.51
0.23
0.40
0.25
0.29
0.02
0.11
0.01
1.05
3.46
1.65
0'99
1.83

4.11
33.28

I 18'84
6.69
0.79
2.93
4.58
1'48
4.s6
2.12
0.74
o.4t
0.17
1.50
0.25
0.41
0.33
0.30
0.02
0.13
0'01
1.07
3.46
1.56
0.99
1.72

2.42
1,4.96
4.69
5.64

105.71
3-76
2.57
1.35
3.10
0.90
0-97
0.75
0.30
1.27
0.33
0'39
0.39
0'82
0'02
0.52
0.01
1.26
1.79
1.0,
0'64
2.35

2.42
14.86
4.71
5'65

I05.71
3.71
2.70
1.36
3.12
0.89
1.00
o.75
0.31
t-25
0.35
0.39
0.42
0.82
0.02
0.53
0'01
1.20
1.79
1.04
0.63
2.11

4'89
43.59
3.04
2.31
0-32

104.51
4.90
1.90
5.91
0.69
0.75
0.59
0'11
1.81
0.11
0'56
o.41
0.49
0.03
0.70
0.0I
1.76
3.7 5

1.65
0.92
3.69

4.60
43.43
3.05
2.33
0.32

104.47
4.91
1.96
5.94
0.6s
0.78
0.6I
0.12
1.80
0.19
0.55
0.46
0.49
0.03
0.70
0.01
1.74
3.71
1.59
0.89
3.42

34.21
6.14
1.67
1.89
0.20
0.74

105.70
1.28
5.28
0.40
0.37
0.1s
0.12
0.32
0.04
0.19
0.26
o.12
0.02
0.46
0'01
1.68
7.66
0.96
0.60
0.79

33.01
5.71
1.70
1.87
0.21
o.74

t 05.57
1.22
5.25
0.41
o.37
0'19
0.12
0.33
0'05
0.22
0.36
0.13
0.02
0.45
0.01
1.62
7.68
0.96
0.57
0.83

3.21
2.08
1.13
0.59
0.4I
0.58
1.96
0.35
3.67

101.43
0'I9
0.43
0.14

11.37
0.1 3

0.46
1.04
0.29
0'01
0.06
0.00
1.08
2.09
0.85
1,04
0.37

3.1 3

2.48
1.12
0.60
0.41
0.58
t'99
0.38
3.73

101.41
0.20
0'43
0.14

11.32
0.15
0.46
1.05
0'28
0'02
0.06
0.01
1.67
2.08
0'90
1.04
0'35

5-74
2.20
0.84
0.53
0.11
0.47
7.78
0'43
3.86
0.82
0.27

121.04
0.24
1.76
0.08
0.37
0.00
o.t4
0'06
0'I4
0.02
5.1 5

4.47
2.30
1.29
3'05

s.68
2.09
0.84
0.52
0.10
o.46
7.57
o-43
3-75
0'82
0.27

l2t.ol
0.24
1.77
0.09
0.37
1.02
0.14
0.06
0.14
0.02
5'40
4.42
2.29
1.28
3.05

.AIore.. Figures relate to the proluction requirements of rorv sectors_ per 100 demand for the products of colun:n sectors. The basic transactions tablcs (54 x 51
and 26 x so) lre both type B, i.e. input coefficients relate to domestically prodrrced goods and services alone.

means of the inverse matrix, aggregation errors are
reinforced. This is due to the fact that the direct labour
coemcients applied to aggregated sectors are themselves
derived as weighted averages of the original coefficients
applicable to detailed sectors; the weights involved are
values of gross production, and not the inverse co-
efficients, of the detailed sectors. An example of the
calculation is shown in table 3. Again, fortunately,
aggregation errors appear almost negligible in this
particular example.

Tasrr 3: TorAL (DrREcrnNo rNotnecr') LABoUR REQUIREMENTSToR

SELEcTED HuNonntl.N INDUsTRIEs ltt 1961
(P e r s on I mil I ion fo r int s)

Totul labour requirntent

Such an outcome nray not be expected however when
one is concerned with the aggregation errors in the
context ol projections. Aggregation weights involved in
the smaller inverse matrix, which derive from the base-
year production structure, are no longer consistent with
the production structure to be revealed by the projections
based on the detailed matrix.

2. Valuqliott of transqclions

As to the prices applied to the valuation of inter'
industry transactions, two factors may be mentioned
here: treatment of turnover taxes and offorwarding costs.
As to the former, different countries employ different
taxation systems: some turnover taxes may be levied on
producers, others on consumers or even on wholesale
trade agents. Similar variations are possible with respect
to trangport charges.

Hungarian practice is to drarv balances at producers'
prices including turnover taxes. In addition, a balance
was experimentally compiled at producers' prices,
excluding turnover taxes. Such prices are of a hypo-
thetical nature, not corresponding to the prices used in
actual transactions; but they are supposed to help to
stabilize input coefficients, since turnover taxes are
determined mainly by the central authorities and only in
part by the producers, thus being subject to frequent
alterations. In table 4 the input coefficients based on the

Selected
(26-sector ,

'seclors
alignruent)

Baed on the
26x28

comltilation

Bascd on the
54x54

eoxoilqtion

Machinery
Instruments ...:
Metal products ...........
Electricity
Rubber and plastic products
Paper .

Leather and fur products ..
Socialist building industry

12.09
14.57
12.86
10.87
6.84
9.16

12.02
I B's4

12.1 8

14.61
12.94
11.26
6.57
9.20

13.04
18.35

,Vote: Thc undedying transaction tables are rype B, i.e. input coemcients
relate to domestic products alone.



Tasr-E 4: INpur corrnrclENTs FoR sELEcTED sEcroRs, Huxcanv, 1961
(Based on the 26x26 matrix, type B)

((a) including net turnover taxes (b) excluding rret turnover taxes)

il

Sclected
s?a10,J JIaclii;rr.y

Precision
etqincerinl lt-cad O/o*rctr 'lertiles

Iroor!, beer and
tobacco

Soci:rlis r
construction Agriculture

InDuts (a) (6) (q) (b) (a) (b) (") (6) (") (r) (a) (b) (") (b)

1. I\4ining
2. Basic ri.retals ........ : : : :. :
3. Machinery
4. Electrical machinery
5. Precision engineering . . ....
6. Metal products
7. Electricity
8. Building materials
9. Chemicals

10. Rubber and plastic products
Il. Wood products
12. Paper
13. Printing
14. Textiles
15. Leather and fur products ..
16. Wearing apparel
17. Food, beverages and tobacco
IB. Miscellaneous manufacturing

Socialist industry (total I-18)

19. Private sma.ll-scale industry . .

20. Socialist construction
21. Private construction
22. Agriculture......
23. Transport and communication
24. Domestic trade .

25. Foreign trade ..
26. Other producfurg activities ...,

Turnover taxes

Total intermediate inputs

0.57
18.94
14.82
4.49
0.53
1.89
1.44
4.43
1.75
1.56
0.39
0.11
0.07
0.60
0'15
0.19
0.03
0.r 5

0.57
18.92
14.72
4.33
o.52
1.87
1.45
o'37
1.21.

o-97
0.35
0.09
0.08
0.39
o.t2
0.19
0'03
0.I4

0.30
7.53
3.12
4.14
5.31
2.93
1.03
0.68
1.44
0.59
o.67
0'39
o.23
o.46
0.25
0.25
0.13
0'65

0.32
7-91
3.27
4.20
5.43
3'03
1.08
o.7t
1.20
o-62
0.70
0.41
0.24
0.48
0.27
0.26
0.1 3

0.69

0'03
0.3I
0.54
0.36
t-28

0.37
0.61
0.79
0.13
0'04
1.1,1

1.44
0'70
2.64
0.19

12.09
0.20
0.03
4.41
0.02
0'I6
0.41
0.67

11.05
2.46
0'96
0.83
0.50

0.40
0.65
0.84
0.1,4
0.04
1.25
1.53
0.75
2.44
0.20

11.69
o.22
0.03
3.01
o.02
o.t7
0.44
0.66

tt.7'1
2.62
t.o2
0.88
0.52

1.01
0.24
0.58
0.09
0.03
o.17
1.54
0.13
1.35
0.35
0.18
0.I6
0.07

16.70
0.10
o.t2
0.11
0.14

1.44
0.35
0.82
0.12
0.04
0.23
2.19
0.18
2.02
0.36
0.26
0.23
0.10

2t-75
0.14
0.17
0.15
0.19

0.99
0.18
0.25
0.07
0.03
0.30
1'00
0'30
t.2t
0.18
0.45
0'55
o.27
0.08
0'01
0.15

15.25
0.13

36-65
3.02
2.54
0.38
0.04

1.12
o.2t
0.28
0.07
0.04
0.33
t.t3
0.30
t.t2
0.14
0.42
0.57
0.3I
0.09
0.01
o.l7

16.83
0.15

41-44
3-41
3'06
0.43
0.04

o.94
7.45
4.3r
3.66
0.17
1.94
0.59
8.97
2.03
0.23
2.13
0.I5
0.04
0.04
0.M
0.37
0.01
0.24

o.94
7.43
4.42
3.67
o.t7
I.80
0.60
8.80
1.43
0.1I
l.7B
o.12
0.04
0.04
0.04
0.37
0.01
o.2t

0.13
0.28
o.67
0.06
0.04
0.65
0.31
0.13
2.71
0.08
0.20
0.17
0.01
o.24
o.2t
0'03
1.45
o.t4

o.74
0.39
o.2l

34-94
0.19
1.72
0.11
1.10

0.12
o.26
0.69
0.06
0.04
0.57
0'31
o.t2
3.14
0'04
a.t7
0.14
0.01
0.14
0.20
0.03
1.44
0.I3

48.11 46-32 30.10 30.95 26.07 24.48 X.A7 30.74 21.40 23.29 33.31 31.98 7.51 7.61

0.01
9.95

0.01
9.980.37 0.39

0.01
r.05
0.66
o-47
0.1I

0.0I
I.05
0.67
o.47
0.1I

0.03
0'30
0.51
o.34
1.22

2-61
0.93
o.64
0.70
0.73

3-72
1.31
o.92
o.99
0.96

o.52
I0'38
0.5I
o.12
l'39

0.53
10.38
0.40
0.12
I.39

o.74
0.39
o.21

34.94
0'19
1'35
0.11
1.I0

r.94 0.64 3.29 2.15 0.69 1'58 o.21

50.41 50.s7 32.87 34.50 41.87 M.58 28.68 40.79 64.03 72.32 56-19 56.37 46.91 46.91

to
lFlIA
IFta
I

t'1
FI,

lrlo
-]
z
,
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F

z
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o
o
tl',l
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o
z
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z
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z
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Tasm 5: Torar- (rNvrnsr) cornmcrcxrs FoR sELEcTED sEcroRs, HuNcnxv, 1961

(Based on the 26x26 nrutrix, type B)
((a) includittg net turnorer taxes (b) excluding net turnover taxes)

{
oo

Selected
sectols lllachinery

Preciston
enqrneertng Wood Products Textiles

Food, beer and
tobacco

Socialist
construction Allriculhre

Inputs (a) (b) (a) (6) (a) (6) (a) (b) (") (r) (a) (D) (a) (r)

1.
a

J.

4.
5.
6.
7.
d.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21 .

22.
23.
24.
25.
26.

Mining

Machinery
Electrical machinery
Precision engineering
Metal products ., . . .
Electricity
Building materials
Chemicals
Rubber and plastic products .

Wood products .. . . .

Paper .

Printing
Textiles
Leather and fur products .. .

Wearing apparel
Food, beer and tobacco .....
Miscellaneous man ufacturing
Private small-scale industry . .

Socialist construction
Private construction ........
Agriculture
Transport and communication
Domestic trade .

Foreign trade ..
Other producing activities ., .

4-11
3 t' /.6

118.84
6.69
o.79
2.93
4.58
1.48
4.56
2.12
4.74
0.41
0.17
1.50
0.25
o.41
0.33
0.30
0.02
0.13
0.0I
l.o7
3.46
1.56
0.99
1.72

4.to
33.27

I18.84
6.47
o.77
2.89
4-59
1.39
3.74
1.33
0.67
0.37
0.17
I.I8
0.22
0.41
o.34
0.30
0-02
0.I 3

0.01
1.09
3-49
1'55
0.99
I.60

a.i1

14.86
4.71
5.65

105.71
3.71
2.70
1.36
3.12
0.89
1.00
0.75
0.3I
1.25
0.35
0.39
4.42
4.82
o.02
0.53
0.0I
r.20
1.79
1.04
0.63
2.tt

2.62
2.80
1.77
0.51
0.11
I.80
2.59
1.16
4.72
0.43

1.13.96
0.48
0.I1
6.57
0.12
o.32
1.15
0.89
0.16
0.I9
0'05

20.79
4.45
1.7 5

1.15
I.08

2.86
3.02
1.86
0.54
0.12
1.89
2.78
1.23
4.56
0.39

113.44
0.50
0.1,2
4.83
0.14
0.33
1.27
0.89
0.17
0'20
0.05

22.18
4.76
1.78
1.23
1.14

4.16
1.94
l-72
0.48
0.1I
0.60
3.62
0.50
3.71
0.58
0.50
0.51
0.20

I28.18
o.2s
o.32
0.6I
0.32
o-07
o.t2
o.02
8.43
3.43
I.5t
1.42
1.50

3.95
2.31
1.66
0.51
0.15
1.21
2.61.
0.85
4.94
0.36
0.93
1.24
0.47
0.79
0.26
0.39

121,.91

0.42
0.59
0.50
0.18

78'46
6.34
5.12
0.78
t-22

5.69
16.81
7.38
5.70
o-37

30.06
3.21

1t-41
5.11
0.83
3.05
0.63
0.13
o.96
0.I6
0.76
0.45
0.43
0.05

111.29
0.01
2.79

13.62
1.27
0.52
2.52

1-99
2.42
1.62
0.37
o.12
1,.20

1.22
0.55
5.86
a.t7
0.51
o.4t
0.08
0.64
0.39
o.14
3.03
o.29
1.17
0.75
o.34

156-46
1.56
2.52
0.33
2.01

2.61
15.70
4.95
5.78

105.8s
3.85
2.89
1 -11

2.84
0'85
1.04
o.79
0'33
1.28
0.38
0.42
0.48
0.86
0.02
0.55
0.01
t.37
1.94
1.10
0.68
2.17

2.65
1.26
1.1.4

0.3I
0.07
0.39
2.36
0.32
2.39
4.52
0.33
0.34
0.13

120-33
0.16
o.2l
0.37
0.22
0.05
0.08
0.0I
5.50
2.23
1.01
0.93
1.05

3-32
2.Ot
1.45
0.45
0.13
I.IO
2.22
0.80
4.38
0.46
o.94
I.16
0.41
0.78
a.2t
0.34

119.39
0.37
0.s1
0.43
0.15

68.00
5.43
4.50
0.66
1'06

5.65
I6'83
7.44
5.70
0.36
2.87
3.21

11.48
4.45
0.51
2.59
0.56
0.13
0.88
0.17
0.75
o.46
0.39
0.05

tll.32
0.0I
2.79

13.63
t-12
0.53
2.46

1.68
2.02
1.58
0.36
0.12
1.31
I.13
0.56
5-17
o-26
o-57
0.45
0.07
0.85
0.39
0.I3
2-92
o.32
t.t7
a-75
o.34

I 56.1 I
1,.54

3.09
0.30
2.01

z-l
rr1

z.
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z
ri
o
o
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valuation of transactions at producers' prices including
turnover taxes are compared with those obtained when
turnover taxes are excluded.

In the cclumn headed "Machinery" for example, there
are four coefficients which differ significantly between the
two treatments. These are the inputs of chemicals, rubber
and synthetic materials, textiles, and building materials.
Other input coefficients show only negligible variations.
In the case of the column headed "Textiles" a greater
number of input coefficients are influenced. These
variations reflect the actual turnover tax system adopted
in Hungary.

The effects ofdifferent treatments ofturnover taxes on
total input (inverse) coefEcients and on total labour
requirernents respectively are illustrated in tables 5 and 6.
Although in some cases the differences are considerable,
the over-all effect resulting from the inversion is one of
moderation as compared with the case of directcoefficients-

T,csI-r 6: INrrur.NcB oF THE TREATMENT oF TURNovER TAxEs upoN
THE coMpurED vALUEs oF ror,ll (ontcr aNo rNornecr) LABouR

COEFFICIENTS

(Based on the inverse cofficients shown in table 5)
((a) including net turnover taxes (b) excluding net turnover tdxes)

to let each column total equal the corresponding row
total).

Type B distinguishes imported materials from those
domestically produced; the former are classified accord-
ing to using industries and presented in an additional row
above the value-added quadrant. Intersectoral trans-
actions under this type of treatment relate only to
domestic products.

In type C every row in the intersectoral transaction
quadrant is divided into two: one relates to domestically
produced materials and the other to imported materials.
The intermediate transactions are thus presented in a
Znxn rnatrix, where n is the number of producing
sectors.

Finally, in type D distinction is made between com-
petitive and non-competitive imports. The former are
treated in the same lnanner as in type A, i.e. incorporated
in the deliveries of domestic competitive industries; the
latter are classified according to using industries and
presented in an additional row, as in the case of type B.
The competitive imports are entered as such either as
negative elements in the final-demand quadrant or as
positive elements in an additional row below the row for
gross production, as in the case of type A.

For Hungary type C treatment ofl imports is available,
and consequently types A and B are also available. No
distinction is made between competitive and non-
competitive imports. In table 7 differences between the
input coefficients resulting from type A and lrom type B
treatments are illustrated for several selected sectors.
Take for example the textile sector. Use of imported
materials in this sector decisively affects the input co-
effi,cients relating to three categories in particular:
chemical inputs, agricultural inputs, and textile inputs.
Out of 3'79 forints worth of chemicals needed to produce
100 forints worth of textiles, 2'44 forints or 64 per cent
was imported in 1961.

The industrial structure of Hungary is greatly in-
fluenced by the fact that many producing sectors use
significant amounts of imports coming from some two to
five sectors. While imports are not dispersed over so very
many types of materials, the share of total imports in
material inputs is certainly significant. In the case of
textile production about one-third of the total inter-
mediate inputs (15'5 out of 44'2) is imported.

The structure of imports is indeed an important factor
affecting the inter-industry patterns of industrially less
developed economies. To the extent that the bulk of
imports consists of semi-manufactured and manufactured
goods the production of which involves relatively strong
backward linkages, the over-all inter-industrial chain
effects may generally be expected to be weaker in
developing tiran in developed countries.

Where however the initial scale of industrial activities is
small relative to the whole economy, the rate of changes
in the industrial structure to be envisaged in the course
of future development would appear all the greater
because of the small starting base. An analysis of the

Selected sectors

Total labottr eoefftints
(personlmillion Jorints) /b-a\(9o\

(c) (6) \"1

Machinery
Precision engineering ...
Metal products .. ......
Electricity
Chemicals
Paper .

Leather and fur products
Socialist comtruction . . .

12.39
15.49
13.74
10.92
10.76
t0.97
14.93
18.45

2.5
6.3
6.8
0.5

26.3
1,9.7

24.2

-0.5

3. Treatnrcnt of inryorts

The value of input coefficients obtained from input-
output balances naturally varies a great deal according to
the way imports are treated. This is particularly true for
such a small country as Hungary, which has to import
various raw and semi-finished materials.

There are at least four different ways to treat imports.
In the first, which has been referred to above as type A,
intersectoral transactions include both domestically
produced and imported materials and services; all
imports are treated as competitive with domestic products.
Input coefficients derived from this type of balance may
be more closely associated with the term "technological"
coefficients than those derived from type B and type D
balances, explained below. Under type A treatment each
row sum represents the total supply of goods and
services, exceeding the value of gross production of the
counterpart industry by the amount equal to imports.
Imports, classifled according to counterpart domestic
industries and not to using industries, are thus entered
either as negative elements in an additional column in the
final demand quadrant or as positive elements in an
additional row belorv the row for gross production (so as

12.09
14's7
12.86
I0.87
8.52
9.16

12.02
18.54
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Tesle 7: INpu:r corrnrclENTs AND IMpoRT coEFFIcrENTs oF sELECTED HuNGARTAN lNousrnrEs, 1961

ImPort
coeffciatt Electical machinety Precti.sion enqincein ! lletal Prodilcts

Rtfibt and Plastic
lrro.lucts

Inputs

14athincry Textiles

'fybeA'L'!peBDiJJercnce T'J'beA1!OeIlDitJerence TypeATypeBDijlerence TypeATypeBDifference TlPcATyPeBDifrerence TypeATypeBDifference

L Mining
2. Basic metals .

3. Machinery
4. Electrical machinery
5. Precision engineering . .....
6. Metal products
7. Electricity
8. Building materials
9. Chemicals

10. Rubber and plostic products

o.74
23.40
17.31
4.66
0.59
4-34
1.44
o.49
2.02
1.80
0.46
0.11
0'07
0.60
0.15
0.19
0'03
0.15

0'57
I8.94
14.82
4.49
0.53
1'89
1.44
0.43
r.75
I.56
0.39
0.1I
0.07
0.60
0.15
0.19
0.03
0'15

50.41
10.M

3'96

35.19

o.17
4.46
2-49
0.17
0.06
2.45

0.06
0.27
o'24
o.o,

0.00
o.ro

o-1'l
l9.t 5

z-65
16.77
0.78
2.65
t-36
1.77
2.85
l.'17
0.56
1'1 I
0.18
0.57
0.03
0.19
0'I8
0.47

o-62
13.19
2-04

14.76
0.55
2.01
t-36
1.12
2.07
1.32
0.56
0.71
0.18
0.57
0.03
0.19
0.18
0.47

39.89

0.65
0.78
0'45

0.34
9'56
3.80
5.37
7.40
3.12
1.03
l.l9
2.19
0'61
o.67
0.39
o.23
o.46
0.25
o.25
0'I3
0'65

0.30
7.53
3-12
4.14
s.3 t
2.93
1.03
0.68
1.44
0.59
0.67
0'39
o.23
0.46
0.25
0.25
0.13
0.65

3.00

56.59

0.51
0'75
o:,

0.57
34.75

1.40
1.57
4.20
5.1 I
1'30
I'03
3.97
0.43
o.46
0'30
0.04
0.99
0.10
0.34
0.1I
0.37

0'56
29.53
I'I8
t.4l
0.19
3.66
l'30
0.72
2.89
o.42
0.46
0.30
0.04
0.99
0.I0
0.34
0'I I
0'36

48.77
8.48

0.3I
I.08
0.01

2.35
0'76
I.06
0.33
0.35
o.94
1.19
0.16

l0'9I
1,.36

0.08
0.24
0.08
9.05
0.08
o.37
0.71
0.21

8.64
0.77
0.61
0.85
0.08

t.M
o-74
0.60
0.3I
0.35
0.35
I.19
0.16
2.75
1-24
0.08
o-24
0.08
9.04
0.08
o.37
0.71
o.2l

0.18
o.77
0.61
0.85
0.08

I'01
0.24
0.83
0.09
0.03
0.20
1.54
0.13
3.79
0.35
0.r8
0.17
0.07

21.26
o.l7
o.12
0.13
0.14

1.0I
o.24
0.58
0.09
0.03
0.17
1.54
0.13
I.35
0.35
0.18
0.16
0'07

16.70
0.I0
o.t2
0.11
o.t4

2.61
0.93
0.64
0.70
o-73

3.48

52-30

0.25
0.00

0.03

2.44
0'00

0.01

ase
0.07

0.02

0.15
5.96
0.61
2.01
o.23
0.64

0'04
2.03
0'68
1.23
2.09
0.I9

0.01
5.22
o-22
0.I6
0.01
1.45

0.91
o-02
0.46
0.02
0'00
0.59

I1.
12.
13.
14.
I5.
16.
t7.
18.

Wood products

Tertiles
Leather and fur products ....
Wearing apparel
Food, beverage and tobacco ..
M iscel laneous manufacturing

19. Private small-scale industry . . .

20. Socialist construction
21. Private construction
22. Agriculture......
23. Transport and communications
24. Domestic trade .
25. Foreign trade ..
26. Other producing activities ....

Total intermediate inputs
Imports

Amortization
Wages, other incomes and

accumulation

Paper
Printing

0.40

s.ru
o-12
0.00
0'00

0.01

rjt

10.29

oao

0.0I

8.48Socialist industry (total I-18) 58.55 48'11 10'44 53'81 4l'93 11'88 37'64 30'10 7'54 53'04 44'56 30.23 19.94 30.45 23-07 7.38

0.37 0.31

0.03
0.30
0'5I
o-34
1.22

0'01
r.05
0.66
o'47
0.11

0'01
1.05
0.66
0.47
0.1I

0.I3
o.43
0-73
0.54
0.87

0.03
0.30
0.5I
0.34
1.22

0.1I
1.17
0.64
0.38
1.39

0.I1
1.17
0.64
0'38
1-39

10.77
0.93
o.64
0.70
0.73

0.00 0't 3

0'43
0.73
0.54
0.87

to44 ,u.tu

3.25

39.89

100.0

8.48 41.I8

8.46

18.75 M.22

3.48

52.30

100.0

28.68 15.54
15.54

8.16

60.85

3.96

35.1 9

100.0

44.98
11.88

1 I.88 40.41 32.87
7.54

7.54 57.25

3-25

22.43
18.75

3.00

56.59

100.0

2.89

39.86

I00.0

2.89

39'86

2.03

56.79

2-03

56.79

100.0 100.0Gross production I00.0 100'0 100.0 100.0 100.0
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FACTORS AFFECTING TECHNICAL COEFFICIENTS IN HUNGARIAN DATA V, NYITRAI 8l

impact of the establishment of new industries and the
consequent changes in the import pattern would thus
require a rather large table, rvith enough detailed industry
classification to permit working links with the informa-
tion regarding individual development projects. As for
the treatment of imports, type C is obviously the most
recommendable for the conditions of the developing
economies, as well as for the purpose of intercountry
comparisons.

II. INpur-ourpur BALANcEs oF THE HuNcenrlN NATIoNAL
ECoNoMy FoR THE yeARs 1959-64

The Hungarian Central Statistical Office has compiled
and published the aggregated input-output balances of
the Hungarian national economy for the years 1959-64.
These balances are compiled for l3 producing branches
ofthe national economy, seven sectors ofwhich represent
industry. The seven industrial branches comprise the
following groups:

l. Basic materials and energy industry:
Mining
Electric energy
Metallurgy
Construction materials

2. M achine-building industry :
Production of machines and machinery equipment
Production of vehicles
Production of electric machines and apparatus
Telecommunication and vacuum techniques
Precision industry
Mass metal products

3. Chemical industry:
Branches of the chemical and rubber industries

4. Light industries:
Wood processing
Paper
Printing
Textile
Leather, fur and shoes
Textile clothing
Others
Handicraft and domestic

5. Food industry:
Food, beverages and tobacco production

6. Otlter industry:
This branch contains the value of industrial

activity in enterprises not included elsewhere.

7. Private small-scale industries :
This branch contains data on private craftsmen.

The delimitation of the branches above was carried out
according to the principle of activity. Each of the
balances contains comparable data. Betweet 1962 and

G

1964 a significant reorganization took place in Hungary
and a number of enterprises were united to form large
centralized industrial enterprises and trusts. To ensure
inter-temporal comparability of the data the state of
organization ofindustry on 1 January 1964 was taken as
base and the data on earlier years were made comparable.

The balances were compiled at 1964 prices. This was
done by correcting, with the help of relevant price
indexes, balances that had been drawn up primarily at
current prices.

l. Changes in technical(flow) coefficients

On the basis of the coefficient tables for the six years
presented in tables 8A to 8F, it is possible to examine in
relatively great detail the changes in technical coefficients
and the problem of their stability. Since the balances for
the six years are rather contracted, the statements below
are valid only in respect of balances at an equally high
order of aggregation and no categorical conclusions can
be drawn from them as to more detailed balances.
However it is possible to compare the changes in tech-
nical coefficients of the type A balances with those of the
type B balances. Investigations show that the technical
coefficients of the type A balances are more stable than
those of the type B balances, the technical coefficients of
which are largely dependent on the size and structure of
foreign trade. Thus from the point of view of the stability
of technical coefficients the analysis of the type A
balances is of primary importance.

Factors causing changes of technical coefficients of
different branches of industry and of those of the
national economy may be divided into four groups.

(a) different rates ofdevelopment ofdifferent branches:
different rates of increase in their output (and in the case
of type A balance, rates of increase in the volume of
imported products entering the profile of individual
branches);

(D) changes in the structure of the national economy
with regard to the 13 contracted branches;

(c) changes in the inner structure of individual
branches;

(/) changes in the structure of final demand and its
reaction upon the changing structure of production and
imports.

These four factors will now be examined in more detail.

(a) During the six years the joint output of the pro-
ducing branches increased by almost 40 per cent (gross

social product at producers' prices of 1964). Of this, the
increase in the output of socialist industry was almost
58 per cent, of the building industry 33 per cent, of
agriculture about 8 per cent, and of transport 45 per
cent. This non-proportional pattern of sectoral growth
brought about considerable changes in the structure of
material inputs.

(6) The differential increase in sectoral output resulted
naturally in a change in the over-all structure of the
national economy. A greater share was given to industry,
especially the machine-building and the chemical industry.
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Tasrr 8A: TEcrrNorocrcal coEFFIcTENT MATRIx oF VARTANT A or rnr INpur-ourpur naI-r.Ncr, 1959
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Teslr 8D: TrcrrNorocrcar- coEFFIcIENT N,IATRIX oF VARIANT A OE TUP INPUT-OUTPUT BALANCE, 1962

(G ro s s product ion : 1,A00)

Food
industry

Otlter
ind.wtry

7
PriDate

8

Building
in,Justry

I 10 11

IIole
trade

13
Other

producingBasic Machine-
nrutdials buildinc Chqical Lisht
industry indufiy if,dBtry itdustry

small-scalc
ind,ustlies Agrtculture T/aflsPort

5

F'oreiqn
trade acttuttus

Number Branch

1. Basic materials industrY . . . .

2. Machine-building industrY ' '
3. Chemical industry
4. Light industrY
5. Food industrY
6. Other industry
7, Private small-scale industries
8. Building industry
9. Agriculture

10. Transport
I1. Home trade
12. Foreign trade ..

13. OtherProducingactivities ..

o-3417
0.0356
0.0624
0.01 12
0.00r5
o.0223
0.0000
0.0157
0.0r04
0.0230
0.0082
0.0040

0.2269
0.2307
0.0455
0.0203
0.0088
0.0021
0.0000
0.0126
0.0005
0.0074
0.0053
0.0031

0.2637
o-0124
0.1696
0.0360
0.0277
0.0000
0.0000
0.0226
0.0234
0.01r9
0'0049
0.0075

0.0280
0'0157
0.0409
o.2656
0.0184
0.0000
0'0000
0.0170
0.0776
0'0097
0.0082
0.0035

0-0242
0.0082
0.0138
0.0181
0.1 587
0.0051
0.0000
0.0114
0.4313
0'0263
0.0209
0.0028

0.1318
0.0945
0.0508
0.0839
0.0096
0.0000
0'0000
0.0000
0.1698
0.0523
0.0173
0.0018

0'0507
0.0386
0.0178
0.2164
0.0120
0.0000
0.0004
o.00.24
0.0033
0.0144
0.1142
0.0014

0.190s
o.1157
0.0207
0.0267
0.0018
0.0744
0.0023
0.0161
0.0058
0.0818
0.0117
0'0007

0.0062
0.0114
0.0339
0.0084
0.0I67
0.0148
0.0058
0.0063
o.3469
0.0016
o.ot42
0.0012

0.1095
0.0726
0.0543
0.0284
0.0031
0-0262
0.0004
0.0120
0.0123
0.0079
0.00s7
0.0005

0'0387
0.0105
0.0175
0.05I9
0.0025
0'0000
0.0011
0.0193
0.0M7
0'1438
0.0049
0.0003

0.0052
0.0268
0.0048
o.0407
0.0008
0.0000
0.0004
0.0016
0.0040
0'7813
0.0122
0.0000

0-0657
0.0261
0.0208
0-2363
0.0000
0.0000
0.0000
0.0000
0.0525
0.0245
0.0069
0.0069

o.oo42 0.0008 0.0018 0.ool1 0.ooo3 0.0000 0.0000 0.0032 0'0004 0'0010 0'0006 0'0004 0'0000

s
z
.l
F

a



6E

87641

Orodjtgtlts
actrvNiles

Foreign
ttade

Lieht
in&utry

ntaterials
industy

Cltmical
industry

5

Food
industry

I 10

Home
trade

13
OtherBasic Machine-

buil,Jins
;ndustry

Priaate
Nuntber Branch

Otlrcr
industry

ynall-scale Buildin.p
industries indwtry Agriuhure Tla6polt

1.
2.

4.
5.
6.
7.
8.
9.

10.
11.
12.

Basic materials industry . .

Machine-buildl.g l"O.lt.y . .

Chemical industry
Light industry
Food industry
Other industry
Private small-scale industries
Building industry
Agriculture
Transport
Home trade
Foreign trade . .

0.3377
0.0324
0.0624
0.0120
0.0015
0.0241
0.0000
0.0153
0.0133
0.0302
0.0083
0.0052

0.2227
0.2287
0.0487
o.o211
0.0008
0'0019
0'0000
0.0113
0.0004
0.0071
0'0051
0.0040

0.2525
0.0206
o-1766
0.0297
0-0256
0.0000
0.0000
0.0208
o-0216
0.0I I3
0'0045
0.0089

0.0248
0.0173
0-0429
0.2742
0.0237
0.0000
0.0000
0.0147
0.0629
0.0095
0.0080
0.0045

o.0221
0.0069
0.0110
0.0130
0.1 753
0.0054
0.0000
0.009I
o.4084
0.0198
0.019I
0.0038

0.1169
0.0888
0.0493
o.o774
0.0127
0.0000
0.0000
0'0000
0.2050
0.0504
0.0171
0.0007

0.0505
0.0350
0.010I
o.2127
0.0119
0.0000
0.0005
0.0025
0.0031
0.0r55
o-1258
0.0015

0.I906
0.114/.
o.0239
0.0287
0.0019
0.0763
0.0018
0.0159
0.0067
0.0787
0'0115
0.0013

0.0077
0.01s1
0.03s2
0.0078
0.020I
0.0267
0.0056
0.0076
o.3246
0.0016
0.0I37
0.0014

0.1011
0.0665
0.0502
0.0220
0.0029
o.0247
0.0004
0.0101
0.0114
0'0076
0.0055
0.0016

0.0516
0.0120
0.0369
0.0566
o.0027
0.0000
0.0012
0.0187
0.0052
0.1348
0.0058
0.0002

0.0035
0.0188
0'0035
0.0293
0.0005
0.0000
0'0002
0.0010
0.0030
0.5669
0.@82
0.0000

0.0699
0.0371
o.0227
0-2344
0.0000
0.0000
0.0000
0.0000
0'0s19
o.0234
0.0066
0.0I07
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T.q'sLE 8F: Tr.cnNorocIcrrl coEFFIcTENT MATRTX oF VARTANT A on rnr rNpur-our?ur BALANcE, 1964

(G ros s p roduction : 1,000)

Number Brmch
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noteridls
irulustry

Machine-
building
industry

Hone
trade

13
Othet

prod39ryg
utrartrcs

31

Chemital Lisht
inclustt'y i,td6try

7
Prioate

small-scale
industries

8

Building
irulustry Agriulture Transport

1165 I 10

Food
industry

Foreign
trade

Other
industry

I. Basic materials industry . . . .

2. Machine-building industry . .

3. Chemical industry
4. Light industry
5. Food industry
6. Other industry
7. Private small-scale industries
8. Building industry
9. Agriculture......

10. Transport
11. Home trade
12. Foreign trade

0.3427
0.0307
0.0590
0.0120
0.0014
0.0277
0.0000
0.0r 54
0.0090
0.0276
0.0081
0.0055

o.2130
0.2202
0.0570
0.0235
0'0007
0.0021
0.0000
0.0167
0'0004
0-4072
0.0064
0.0033

0.2295
0.0190
0.1894
0.0309
0.0224
0.0000
0.0000
0.0203
0.0174
0'0111
0.0040
0.0088

o.0267
0.0169
0.0486
o.2726
0.0183
0.0000
0.0000
0.0153
0.0612
0.0117
0'0078
0.0041

0.0220
0.0064
0.0148
0.0157
0.1 851
0.0060
0'0000
0.0I50
0.3828
0.0245
0'0186
0.0033

0.0005
0.0812
0.0487
0.0744
0.0112
0.0000
0.0000
0.0000
0.1807
0.0482
0.0166
0.0009

0.0434
0.0463
0.0160
0.2021
0.0123
0.0000
0.0005
0.0024
0.0032
0.0160
o.1394
0.00I8

0.2035
0.I I 6l
0.0326
0.0200
0'0018
0.0697
0.0014
0.0173
0.0083
o-o743
0.01I7
0'0016

0.0083
0.0181
0.0353
0.0080
0.0389
0.0274
0.0047
0.0079
0.305s
0.0017
0.0126
0.0011

0.1044
0.0690
0.0540
o.0240
0.0030
o.0267
0.0004
0.0102
0-o162
0.0079
0.0051
0.0031

0.0392
0.0096
0.0174
0.0422
0.0026
0.0000
0.00I2
0.0187
0.0103
0.1 504
0.0055
0.0001

0.0036
0.0193
0.0036
0'03I0
0.0005
0.0000
0.0002
0.0010
0.0031
o.6132
0.0078
0.0000

0.0680
o.0332
0-0237
0-2609
0.0000
0.0000
0'0000
0.0000
0.0474
0.0253
0.0063
0.0142
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Mining
Of which: Coal mining

Electrical energy industry
Metallurgy
Production of rnachines and machinery equip-

Production of vehicles
Production of electrical machines
Vacuum and telecommunication techniques
Precision industry

Metal mass products
Production of construction materials

Chemical and rubber industry
Of which: Pharmaceuticals . . .. .

Rubber and synthetic materials
processing

Wood-processing industry
Paper industry
Printing industry
Textileindustry.....
Leather, fur and shoe industry
Textile clothing industry
Food industry

Of which: Canning
Poultry and egg processing .. .. .,

Other handicraft and domestic industries . . . . .

On the other hand, there was a decrease in the relative
shares of the basic materials and the energy-producing
branches.

(c) The inner structure of industry has undergone
considerable changes. These changes are illustrated in
table 9.

Tasle 9: CnaNcBs IN THE BRANcH srRUcruRE oF socIALIsr
INDUSTRY; PERCENTAGE COMPOSITION OF TOTAL PRODUCTION

1959 ,q,No 1964

Industrial group I br mch 1959 1964

significant change in the inner structure of both the
machine and the chemical industry. Within the former a
larger role has been given to the branches with more
up-to-date techniques, such as the precision industry and
telecommunication techniques. The output of the
precision industry in 1964 was more than double that in
1959 and that of telecommunication techniques 2'6 times
greater. The structural changes in the chemical industry
were such that during these six years the output of the
pharmaceutical industry increased 3'7 times, and that of
rubber and synthetic materials processing by 2'2 times;
within the latter the increase in the production of
synthetic products was even more pronounced. These
changes also influenced the input structure of the two
branches.

Speciflc consumptiofl of basic materials and energy in
the machine industry steadily decreased between 1959
afid 1964, although only to a small extent. The consump-
tion of these items necessary for one million forints value
of gross output gradually dropped from 212,500 forints
in 1955 to 213,000 forints in 1964. The transformation of
the input structure of the machine industry is not very
clear-cut because of the fluctuations from year to year
during the period investigated. A considerable increase in
the use of chemical materials in the machine industry
indicates again an increase in the share ofthe production
of more up-to-date and technically more developed
products and the use of more up-to-date materials and
technologies. Other material consumption of the machine
industry shows less fluctuation and the coefficients of this
type can be regarded as relatively more stable.

A deeper and more clear-cut change can be seen in the
input structure of the chemical industry. The consump-
tion of basic materials and energy in this industry
depends to a great extent on the changes in its inner
structure: while in 1959 one million forints ofl gross
output of the chemical industry required 324,500 forints
of basic materials and energy, this latter figure had
decreased gradually to only 229,500 forints by 1964.
This change was due primarily to the fact that those
branches which require a relatively large amount of
basic materials and energy expanded faster than the
other branches of this industry. The chemical industry
needed more significant internal co-operation during the
two last years of the period mainly as a result of an
increase in the share of the products arising from
vertically integrated processes. Various medicaments
(principally packed medicaments), finished products of
synthetic materials and some refined chemicals belong to
this category; as a result the technical coefficients relating
to the internal transactions of the chemical industry
showed a fairly considerable increase from one year to
another. Other technical coefficients of the chemical
industry are relatively more stable.

The direct input structure of less dynamically develop-
ing branches of the Hungarian national economy shows
even less fluctuation than these two branches. There are
a few exceptions however. For example, during the six
years there was a considerable increase in the consump-
tion of chemical materials in agriculture, which reflects

1.9
5.7
4.5

t 3.5

6.7
4.2
4.4

12.1

5'8
8.3
3.1
1.9
1.4
3.5
3.6
6.8
o.7

0.9
2.4
0.8
0.7
7.5
2.6
3.5

20.0
I.l
0.9
2.2

6.1
8.7
3.6
3.2
1.8
3.9
J'J

8.6
1'6

1.2
2.8
0.8
0.7
6.8
2.3
3.1

18.7
1.5
1.2
2.4

Industry, total 100.0 100.0

(d) Changes in the structure of end-use are illustrated in
tables l0A to 10F. As can be seen from these there was a
considerable modification in the composition of exports,
that of machine-industry products obtaining an increas-
ing share in the total. There was a change also, although
to a lesser degree, in the structure of non-productive
consumption. The proportions moved in favour of
industrial products, especially those of the chemical and
light industries.

As a result the technical coefficients appear to have
changed to a more or less appreciable extent during this
period. The difference is less significant in the case of
branches whose output increases but slowly. Significant
differences are observed however in those branches whose
output shorvs relatively rapid development, and are
accompanied by changes in their inner structure. In this
respect the branches which have undergone the most
dynamic transformation are the machine industry and
the chemical industry.

Between 1959 and 1964 the output of the chemical
industry almost doubled, and that of the machine industry
increased by 80 per cent: the development of these trvo
branches surpassed that of the others. There was a
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Taslr 10A: TnE srnucrt,x.E oF END-usE oN THE BASrs oF THE A-TypE aaraNcr, 1959

1
Non-

42

Nuruber Branclt
producinq

consunlptton

Ilbestments
and Churges

iil stochs Exbortsrenovatioils
End-use,

total

1. Basic materials and energy industry
2. I\4achine-building industry
3. Chemicai industry
4. Light industry
5. Food industry
6, Other industry
7. Sociaiist industry (1-6) subtotal ...
8. Privatesmall-scale industries ......
9. Building industry

10. Agriculture
11. Transport
12. Home trade
13. Foreign trade ..
14. Other producing acrivities
15. Domestic use of materials, total . . . .

0.037
0.053
0'034
0.166
0.242
0'016
0.548
0.059
0.013
0.222
0.046
0.093
0.002
0.018
1.000

0.040
0.318
0.002
0.01I
0.001
0.010
0.382

0.089
0.257
0.050
0'028
0.044

0.508
0'010
4.0t2
0.002

0.12r
0.296
0.069
0.217
0.160

0.095
0.016

0.023
0.001
1.000

0.056
0.173
0.033
0.I33
0.160
0.011
0.566
0.031
0.147
0.1 56
0.031
0.052
0.007
0.010
1.000

0.468 0.864
0.001

0.565
0.025
0.013
0.008
0.007

1.000 1.000

T.qnlr i0B: Tnr srnucrunE oF END-usE oN TFIE BAsrs or rHE A-TypE BALANCE, 1960

1
Non- Iilaestments

andploducing
consunbtioil

Changes
itt stocks Iixlor ts

V)nd-ust
Number Branch /enoDations totql

t.
)

4.
).
6.
1

8.
9.

10.
11.
12.
13.
14.
I5.

0.044
4.044
0.035
0.1 80
0.237
0'015
0.55s
0.045
0.014
0.229
0.044
0.091
0.002
0'020
1.000

0.044
0.369
0.003
0.011
0.001
0.006
0.434

0.518
0.015
0'018
0.007
0.006

0.1i9
0.3i I
0.076
0.220
0.1 50

0'876
0.001

0.081
0.021

0.020
0.001
1.000

0.070
0'i90
0.036
0.147
0.1 53
0.009
0.605
0.023
0.141
o.134
0.031
0.049
0.007
0.010
1.000

Basic materials and energ,v industry
I\{achine-building industry
Chemical industry
Light industry
Food r'ndustry
Other industry
Socialist industry (l-5) subtotal ...
Private small-scale industries .....
Building industry
Agriculture
Transport
Home trade
Foreign trade . .

0ther producing activities
Domestic use of materials, total . . . .

0.338
0.268
0.050
0.245
0.102

1.003

-0.038
0.007
0.024
0'004

1.000 1'000

T.lsI-e 10C: Trte srnucrunE oF END-usE oN THE BAsrs or rHE A-TypE BALANCE, 196I

C ltanlles
in stocAs

21
rVor-

,roduci.ng
consutut|tion

4

Nttntber Brarch

Intestments
and

renoxations Exborts
End-usc,

total

1.
2.
J.

4.
5.
6.
7.
8.
9.

10.
II.
12.
13.
14.
15.

Basic materials aod energy industry
Machine-building industry
Chemical industry
Light industry
Food industry
Other industry
Socialist industry (1-6) subtotal ...
Private small-scale industries .....
Building industry
Agriculture
Transport
Home trade
Foreign trade ..
Other producing activities
Domestic use of materials, total . . .

0.042
0.055
0.037
0.1 88
0.249
0.015
0.586
0.039
0.015
0.195
0.048
0'095
0.001
0.02I
1.000

0.035
0.305
0'002
0.010
0.001
0.006
0.350

0.563
0.046
0.019
0.008
0.004

0'1 89
0.342
0.122
0.196
0.1 81

-0.072
0.004
0.032
0'006

0.1I5
0.331
0.080
0.217
0.142

a.072
0.025

0.016
0.001
1.000

0.066
0.192
0.043
0.152
0.162
0.009
0.624
0.0I9
a-l42
0'1 I6
0.034
0.049
0'006
0.010
1'000

1.030 0'885
0.00I

1.000 1.000

!-

r
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Tarls l0D: Tns srx.ucrunE oF END-usE oN THE B.Asrs oF rne A-typr a.tr.aNcr, 1962

Ploducing
consumbton

atd

21
.Nroz- Tnvestments

tdooations
Changes
in stocks

3 5

Ntunber Branclt Exiorts
End-use,

totol

I.
2.
3.
4.
5.
6.
1

o.
9.

10.
1I.
12.
13.
t+.
15.

Basic naterials and energ:y- industry
Machine-building industry
Chemical industry
Light industry
Food industry
Other industry
Socialist industry (1-6) subtotal ...
Private small-scale industries .. . . . .

Building industry
Agriculture
Transport
Home trade
Foreign trade ..
Other producing activities
Domestic use of materials, total . . .

0.049
0.06r
0.040
0.182
0.242
0.018
0.592
0.034
0.016
0.1 85
0.049
0.102
0'002
0'020
1.000

0.043
0.330
0.002
0.010
0.00I
0.007
0.393

0.534
0.044
0.018
0.007
0.004

0.159
0.437
0.094
0.135
0.203

1.028

*0'050
0.004
0.011
0.007

0.122
0.322
0.092
0.223
0'140

0.899
0'001

0'056
0'015

0.071
0.209
0.046
0.146
0.1 56
0.010
0.639
0'016
0.139
0.109
0.031
0.050
0.006
0.010
1.0001.000 1.000

0'018
0.001
1'000

Taur 10E: Tire srnucrunE oF END-usE oN THE BAsrs oF THE A-TypE BALANcE, 1963

1
Arol- Inrestments

Producirg and
consum,tton rcnoxations

Clnnges
in stochs Exborts

I 5

End-use,
Nuttber Branclt totol

1. Basic materials and energ.v industry
2. Nzlachine-buildingindr"rstry
3. Chemical industry
4. Light industry
5. Food industry
6. Other industry
7. Socialist industry (1-6) subtctal ...
8. Private small-scale industries .....
9. Building industry

10. Agricuiturc.....
Il. Tlansport
12. Home trade
13. Foreign trade ..
14, Other producing activities
15. Domestic use of materials, total ...

0.040
0'065
0.045
0.171
0.257
0.024
0.602
0.029
0.013
0.1 83
o.047
0.103
0'002
o.021
1.000

0.040
0.373
0.003
0.011
0.001
0'006
0.434

0.504
0.033
0.017
0.006
0.006

0.251
0'336
0.097
0.224
0.112

0.124
0.298
0.090
0.213
0.147

0.872
0.001

0.071
0.2r3
0.048
0.143
0.158
0.012
0.645
0.013
0.13 5
0.109
0.030
0.050
0.009
0'009
1.0001.000 1.000

1.020

-0.045
0.004
0.013
0.008

0'084
0'0I6

0.026
0.001
1.000

TasI-B l0F: Tne stnuctunE oF END-usE oN THE BAsrs oF THE A-TypE BALANcE, 1964

5

total

4
Non- Inxestnents

broducin:
conswilPtion /elbtattoils

Chanys
in stocks

and End-use,
Nuruber Branclt ExDorts

1. Basic materials and energy industry
2. Machine-buildingindustry
3. Chemical industry
4, Light industry
5. Food industry
6. Other industry
7. Socialist industry (l-6) subtotal . . .

8. Private small-scale industries .....
9. Duilding industry

I0. Agriculture
1I. Transport
12. Home trade
13. Foreign trade ..
14. Other producing activities
15. Domestic use of materials, total . . .

0.046
0.062
0.048
0.178
0.248
0.024
0.606
0.026
0.017
0.183
0.045
0'103
0.c02
0.018
1.000

0.039
0.379
0'004
0.009
0.002
0.006
o.439

0.491
0.038
0.018
0.007
0.007

o.238
0.319
0.101
0.1 83
0.084

0.122
o.322
0.082
0.217
0.145

0.074
0.219
0.048
0.r46
0.152
0'013
0.652
0.012
0-129
0.1 13

0.029
0.049
0.008
0.008
1.000

0.925 0.888
0.001

0.051
0.004
0'013
0.007

0.072
0.015

1.000 1.000

0.023
0.001
1.000

4
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the big leap forward between 1959 and 1964 in the use of
artificial fertilizers. The technical coefficient correspond-
ingly increased by nearly 60 per cent.

2. Changes in inverse cofficients

The changes in the direct input structure of different
branches naturally influence the pattern of indirect
relations. In connexion with this, first taking the case of
the A-type balance, our investigation showed that the
elements of the inverse matrix are affected primarily by
the coefficients of great values in the direct coefficient
matrix: in other words, the tendencies noted in a com-
parison of direct technical coefficients would be more
clearly revealed in terms of their inverse coefficients. Less
significant changes in the coefficients of relatively small
magnitudes are partly eliminated in the case of the
inverse matrix.

By comparing the changes in the inverse coefficients of
the A- and B-type balances it can be seen that inverse
coefficients of the B-type shorv greater year-to-year
fluctuations than those of the A-type. Table 1l examines
the inverse coefficients of the chemical industry by A- and
B-type balances for the first and the last year of the
period.

As a result of rapid expansion and structural change
the input structure of the chemical industry with regard
to total input coefficients shows a significant difference
between 1959 and 1964. As regards the direction of the
changes, both A and B coefi.cients behave in the same
way. In respect to the relative size of differences however
the B-type balance generally indicates more intensive
changes. For example, the total basic materials and
energy requirement for the chemical industry decreased
in the six years from 67'2 to 50'3 by some 25 per cent.
When only domestic basic materials and energy-carriers
are taken into consideration the decrease is more signifl-
cant (about 36 per cent). The use of imported basic
materials and energy carriers in the chemical industry
underwent considerable changes during the period.
Differences of a similar type can be found also in respect
of other important coefficients, for example those
relating to the requirements of the food industry and
light industries.

T.qsI-r 11: Drnr,cr AND INDIREcT pRoDUcrIoN REeUIREMENTs pER

100 uNIrs oF FINAL DEMAND; oHEMTcAL rNDUsrRy, 1959 ,c,No 1964

r.e59 1964

Producing sectors Trpe A Tyre B ?y|e A 'Iype B

Basic materials and energy industry 67.2

Machine industry 7.1

Chemicalindustry ...... 121.9

Lightindustries...... 9'0

Food industry 5'9

Otherindustry .. 3.0

Private small-scale industries .. . . 0.I

Building industry 6'0
Agriculture 1 1.5

Transport 5.1

Home trade 2.2

Foreign trade . l'0
Other producing activities 0.8

31.6

4.0

109.7

6.0

4.5

1.6

0.0

4.7
5.6

3.4

1.4

0.7
0.4

50.3

6.8

129.0

7.5

4.2

2-0

0.0

3.9

7.7

4.7
1.3

1'5
0.5

20.4

3.4

109.5

4.7

2.5

1.0

0'0

2-8

4.5
3.1

0.9

1.1

0.3

The inverse of the A-type coefficient matrices for the
six years is shown in tables l2A to 12F. Attention is
first drawn to the fact that the coefficients of relatively
great magnitudes show changes in the same direction:
that is true, for example, of the coefficient series indicating
the direct and the indirect requirements of products of
agriculture for the food industry. Whereas in 1959 it was
necessary to employ 83'8 forints worth of agricultural
products for the production of 100 forints of food
industry products, this figure decreased steadily to the
value of 71'8 forints in 1964. This indicates that, as a
result oltechnological development and internal structural
changes, the Hungarian food industry relies more and
more on the products of branches other than agriculture;
for example, the canning industry requires the use of
more metallurgical materials, and an increase in packed
food leads to an increasing need for the products of the
paper industry and synthetic materials. The direct and
indirect need for basic materials and energy by the
machine industry clearly altered. A similar tendency
could be seen, though less sharply, in the corresponding
direct input coefficient.

l
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Teslp l2A: INvnnsn MATRTX oF vARTANT A on rnn rNpur-ourpur ner-eNcr, 1959

Number Branch

5

Food
ind.ustry

6

Other
industly i,nd6trtes

I
Building
industrY

1234
Barit M uhine-

matqials building Chmical Light
indutry ind.usily indutry indilstry

Priaate
small-scale

I 10 11 12 13
Other

proSugiye
acttaNttesAgriculture Transout

Home
trade

Foreigt
trade

t.
2.
J.

4.
5.
6.
7.
8.
9.

10.
It.
12.

I.653
0.084
0.127
0'060
0.011
0.062
0.00I
0.039
0.065
0.065
o.027
0.011

0.622
1.295
0.111
0.076
0.0I1
0.031
0.000
0.040
0.045
0.045
0'019
0.011

0.672
0.071
1.219
0.090
0.059
0.030
0.001
0.060
0.I15
0.051
o.022
0'0I0

o.144
0'038
0.085
t'387
0.040
0.010
0.001
o-023
o-205
o.o3z
0.0I9
0.0I0

0.112
0.038
0.051
0.055
1.159
0-021
0.005
0.029
0.838
0.038
0.049
0.004

0.416
0.1 83
0.125
o.173
0.023
1-022
0.002
0.021
0.258
0.091
o.034
0.005

0.193
0.073
0.063
0.355
0.028
0'010
1.001
0.0I6
o-079
0.043
0.11I
0.007

0.489
0.187
0.083
o.094
o.012
0.089
0.003
I.035
0.074
0.117
o.027
0.008

0.067
0.03I
0.050
0.o32
0.027
0.019
0.009
0.0I5
1.534
0.01I
o-o24
0.002

o.293
0.122
0.099
0.071
0.0I1
0.053
0.00I
0.023
0.057
1.031
0.015
0.004

o-192
0.048
0.057
0'I08
0.009
0.015
0.002
0.o27
0.045
0.150
1.016
0.002

0.207
0.107
0.071
0'099
0.0I0
0.033
0.001
0.017
0.050
0.610
0.023
1.004

o.l7l
0.063
0.055
0.306
0.012
0.010
0.001
0.011
o-147
0.032
0.015
0.008

Basic materials industry ..
Machine-buildios i"a;, : .

Chemical industry
Light industry
Food industry
Other industry
Private small-scale industries
Building industry
Agriculture
Transport
Home lrade
Foreign trade ..

13. Other producins activities . . 0.013 0.007 0.008 0'004 0.002 0.004 0.003 0.OIO 0.001 0.004 0.003 0.003 I.002

TA.sr-n 128: INvrnsr MATRTX oF VARTANT A on rrrr INpur-ourpur BALANCE, 1960

fr1

o-lo
U)

Fd
tl
trlo*l
z
-l
IIlo
z
o
t.
or'l
rn

Ho
H
frl
z-la
z

e
z
l.j

F

z
U
.l

12345678
Bmic Machine- Pri.aate

matqials buidine Chmicql Light Food Othq small-scale Building
indrctry industry industry i.ndu$try irulustry ;nduttry industries industly

10 11 13
Othq

Agriculture Trans,ort
Home Foreiqn Producinqttade trade activitiesNumber Branclt

1. Basic materials industry . . . .

2. Machine-buildingindustry ..
3. Chemical industry
4. Light industry
5. Food industry
6. Other industry
7. Private small-scale industries
8. Building industry
9. Agriculture

I0. Transport
11. Home trade
12. Foreign trade ..

1.643
0.090
0.139
0.045
0.011
0.062
0.00I
0.036
0.059
0.055
0.019
0.011

0.582
1.317
O.I I5
0.059
0'0I0
0.027
0.000
0.034
0.036
0.037
0.016
0'010

0.620
0.075
1.229
o.o7l
0.054
0.028
0'00I
0.048
0.I10
0.049
0.022
0.0I8

o-144
0.045
0.094
1.372
0.038
0.010
0.001
0'031
0.180
0'035
0.021
0.010

o.tr4
0.043
0.064
0'054
t.169
o.022
0.005
o-027
0.80I
0.049
0.052
0.006

0.382
0.172
0.129
0.164
0.023
1.020
0'002
0.019
o.2M
0.087
0.033
0.005

0.I68
0.078
0.068
0.323
o.026
0.009
1.001
0.o17
0.066
0.o42
0.127
0.005

o-440
0.169
0'081
0.079
O.OI I
0.087
0.003
1.030
0.06I
0.I 16
0.027
0'006

0.078
0.039
0.069
0.038
0.033
o.o23
0.010
0.016
1.543
0.0I5
0.033
0.003

0.274
0.119
0.099
0.059
0.01I
0.040
0.001
0.020
0.050
1.026
0.015
0.005

0.140
0.039
0.050
0'094
0.009
0'01I
0.002
0.023
0.032
0.148
1.014
0.003

0.202
0.109
o'074
o-092
0.010
o.027
0'00I
0.017
0.046
0.638
o-026
1.004

0.164
o.072
0.06r
0.318
0.012
0.009
0.00I
0.013
0.13I
0.039
0.016
0.004

13. Other producing activities . . 0.008 0.005 0.006 0'004 0'002 0'003 0'002 0'009 0.001 0'003 0'002 0'003 l'002
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Tasre 12C: INvEnsp MATRIX oF VARIANT A on rnr INPUr-ourPUT ru.rr*cn, 1961
\t)o

3

Chemical
industty

40

Litht Food
induitry intlutry

7
Priaate

small-scale
industries

I
Buildirg
itldustry

10

Agrtculture Tratsbolt
Horue
trade

Foteign
trade aettattaes

Othet
producing

I
Basi Machine-

Number Branclt
nateials buildins
industry industry

Other
industr5,

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

Basic rnaterials industry . .

Machine-building industry . .

Chcmical industry
Light industry
Food industry
Other industry
Private small-scale industries
Building industry
Agrlculture
Transport
Home trade
Foreign trade . .

1.663
0.096
0.140
0.050
0'011
0.03s
0.001
0.037
0.058
0.058
0.017
0.009

0.577
1.335
0.1I6
0.066
0'009
0.017
0.000
0.036
0.035
0.039
0.014
0.009

0.605
0'084
l-223
o.092
0.048
0.017
0.001
0.048
0'107
0.051
0.018
0'014

o.143
0'053
0.088
1.393
0.037
0.008
0'001
o.032
0.182
0.033
0.017
0.008

0.125
0'045
0.056
0.058
1.172
0.022
0.006
0'026
o.822
0.046
0.043
0.006

0.338
0.162
0.111
0.139
0.025
1.014
0.002
0'017
0.305
0.072
0-027
0.004

o.194
0.084
0.063
0'315
0.025
0.007
0.001
0'0I7
0'064
0.042
0.11I
0.004

0.470
0-z0l
0.086
0.080
0.0I l
0.084
0.003
1.034
0.065
0.108
0-022
0.005

0.084
0-042
0.074
0.039
0.038
0.025
0.01l
0.016
1.580
0.018
0.027
0.003

o.287
0.116
0.098
0.054
0.011
0.033
0.001
0.023
0.049
1.026
0.012
0.004

0.142
0.045
0'0:3
0.091
0'809
0'009
0.001
0.027
o.027
0'I53
1.01I
0.002

0'262
0.1 33
0.09I
0.105
0.012
0.027
0.00I
0.023
0.055
0.806
0.024
1.004

0.1 82
0'079
0.063
o.321
0.013
0.007
0.001
0.013
0.13 5
0.037
0.0t4
0.004

13. Other producingactivities . . 0.009 0.005 0'006 0.003 0'002 0'003 0'002 0'010 0'002 0'003 0'002 0'003 1'002

T.lnlp I2D: INwnsE MATRIX oF vARIANT A or mp INPUT-ourPUT BALANcE, 1962

Number B/illclt

1
Buic

metqials
indwtry

Machine-
bui.lding
industrg

85

Chemical Light
industry i\dustrY

Food
industry

Other
irdustry

Pripate
mall-scale Building
industries indwtry

I 10

Agriculture Trm,ort

11 12

Eome
trade

l-oreiqn producing
trqde qctioities

6 13
Oth*

1.

2.
J.

4.
5.
6.
1

8.
r)

10.
11.
12.

Basic materials industry . .

Machine-building industrY . .

Chemical industry
Light industry
Food industry
Other industry
Private srnall-scale industries
Building industry
Agriculture
Transport
Home trade
Foreign trade . .

t.641
0.097
o.141
0'048
0'011
0.M2
0.000
0.033
0.057
0.056
0.0t 8
0.009

0.534
1.340
0.125
0.059
0.009
0.019
0.000
0.03I
0'033
0.037
0.014
0.008

0.561
0.064
1.265
0.084
0.o47
0'019
0.001
0'043
0.102
0.048
0.0I6
0.013

0.134
0.049
0.093
1.379
0'038
0'009
0.00I
0.03I
0.198
0.031
0.018
0'007

o-125
0.046
0.075
0'057
t.zto
0.025
0.005
0.026
0.819
0.052
0.041
0.006

0.338
O.I6I
0.123
0.143
0.026
0.016
0'002
0.017
0.311
0.077
o-029
0.006

0.166
0.077
0.064
0.317
0.026
0.007
1.001
0.017
0.069
0.047
0.122
0.004

0.448
0.203
0.091
0.075
0.011
0'091
0.003
1.0t2
0.062
0.111
o.022
0.005

0.077
0.037
0.078
0.034
0.035
0.027
0.009
0.015
1.57 I
0.0I6
o'027
0.003

0.2'72
o.tzt
0.I03
0'060
0.011
0'036
0.001
0.023
0'052
1.026
o.012
0.003

0'136
0.444
0.051
0'087
0.008
0.010
0.002
0.027
0.033
0.1 56
1.010
0.002

0-247
0.r35
0.095
0.107
o.012
0'030
0.001
0.022
0.058
0.806
0.023
1'003

0.184
0.074
0'070
0.338
0.013
0.009
0.00I
0.013
0.13 B

0'046
0.015
0.010

13. Other producing activities .. 0.008 0.004 0'005 0'003 0'002 0'002 0'001 0'006 0'00t 0'003 0'002 0'003 l'OO2
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Tlurn lZE: INvEnsr MATRTx oF vARTANT A on rns rNpur-ourpur naraNcr, 1963

Number Brarclt indwtry
Chmical
industry

4

Lisht
industry

5

Food
industry

6

Other
industry

71

Honte
trade

Machine-
building

1
Buic

ruatqials
industry

PriL'ate
snall-scale
industties

8 I 10

Agriculture Trans2ort

12
Other

grod.ugi\e
6ctTvttaes

Buil,ling
industt!

Foreigu
tadp

t Basic materials industry . . . .

2. Machine-building industry . .

3. Chemical industry
4. Light industry
5. Food industry
6. Other industry
7. Private small-scale industries
8. Building irdustry
9. Agriculture

10. Transport
ll. Home trade
12. Foreign trade . .

1.628
0.091
o-1M
0.049
0.012
0.045
0.000
0.032
0.064
0.066
0.018
0.01 I

o-520
1.334
0.129
0.061
0.009
0.0i9
0.000
0.028
0.034
0.039
0.014
0'010

0.541
0.074
1.275
0.074
0.046
0.020
0.001
0.039
0'094
0.049
0.015
0.0I5

o.127
0.052
0.098
1.394
0.048
0'011
0.001
0.028
0.169
0.030
0.017
0.009

0.1 18
0.046
0.071
0.048
1.236
0.033
0.004
0.023
0.768
0.044
0'038
0'008

0.308
0.154
0.1,23
0.I35
0.033
lazt
0.002
0'016
0.354
0.075
o-029
0.006

0.1 61

0.073
0.059
0.316
0.028
0'008
I'001
0.015
0.061
0'048
0.13 3

0'005

0.441
0.1 99
0.097
0.077
0.012
0'094
0.002
1.031
0.068
0.I10
0.022
0.006

0'087
0.o47
0.083
0.035
0.042
0.045
0.009
0.017
1.528
0.017
0.026
0.004

0'250
0.111
0.106
0.050
0.01I
0.034
0.001
0.019
0.048
L.026
0'011
0'005

o.162
0.046
0.079
0.095
0.011
0'011
0'002
o.027
0'035
0.149
1.011
0.003

0.1 6s
0.091
o.o72
0.o72
0.009
0.021
0.001
0.014
0.039
0.505
0.016
1'003

0.1 89
0.076
0.075
0.339
0'016
0.010
0'001
0.012
0.129
0.046
0.0I5
0.015

13. Other producing activities . . 0.007 0.004 0.005 0'003 0'002 0.002 O.O0I 0'006 0'001 0'003 0'002 0'002 1'002

TABLE 12F: INvERSB MATRTX oF VARIANT A or tHr INPUT-ourPUT BALANcE, 1964
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building
industry

Churical
ind$try

Lighl
industry

Foorl
industry

6

Oth*
industry

531
Priaate

stnall-sc qIe
inclwtries

8

Buildirg
ind.ustry

0 10 11

Agriculture Tra$Port
Hotte
trade

Dlodyc.ing
aetwttes

OtlurBaic
matqials Foreiqn

tlalle

s
z.
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I. Basic materials industry . . . .

2. Machine-buildingindustry
3. Chemical industry
4. Light industry
5. Food industry
6. Other industry
7. Private small-scale industries
8. Building industry
9. Agriculture

10. Transport
l l. Homc trade
12. Ftrreign trade . .

1.632
0.087
0.140
0.049
0.o12
0.051
0.000
0.032
0.052
0.063
0.018
0.0I I

0.502
1.319
o.141
0'065
0.009
o.021
0.000
0.035
0.029
0'038
0'015
0.009

0.503
0.068
1-290
0.075
o.042
0.020
0.000
0.039
o.077
0.047
0.013
0.015

0.1 32
0.05I
0.1 09
1.392
o-012
0.01 I
0.001
4.029
0.1 55
0.034
0.016
0.008

0.124
0.049
0.078
0.053
1.268
0.035
0.004
o.432
0.7i 8

o.052
0.037
0.007

0.289
0'I40
0.120
0.129
0.036
I'020
0'002
0.016
0.306
o-072
o.027
0.005

0.I55
0.086
0.066
0.30t
0'028
0.009
1.001
0.017
0.056
0.054
0.147
0.005

0.460
o.197
0.109
0.064
0.012
0.090
0.002
1.034
0.060
0'106
o.022
0.007

0'088
0.052
0.085
0.035
0.076
0.a46
0.007
0.019
1.502
0.018
0.024
0.004

0.253
0.113
0.104
0.053
0.o12
0.038
0.001
0.020
0.052
1.027
0.011
0'006

0.1 35
0'043
0.055
0.080
0 010
0.011
0.002
4.027
0.039
o-164
I'010
0'003

0.179
0.098
0.076
0.079
0'010
0.024
0.00I
0.016
0.043
0.633
0.0t 6
1.005

0.188
0-072
0.081
o.375
0.0I7
0.01 I
0.001
0.014
0.120
0.052
0.014
0'018

13. Other producing activities . . 0.007 0.004 0.005 0.003 0.002 0.002 0'004 0'004 0'002 0'002 0'0i8 0'002 l'002
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Finally it may be noted that the total requirements of
within-branch origin in different branches show changes
in varying directions. It should be remembered that the
data had already been adjusted for the organizational
changes of enterprises, and consequently these changes
should reflect some factors other than the forms of
organization of the accounting units. The inverse
coefficient series of own origin of some industries are
shown in table 13.

T,lsr-B 13: INvrnss coEFFlcrENTs oF owN-BRANcH oRIcrN (oN rnr
BAsrs oF A-rvpB rlraNcr)

Branch 1959 1960 1961 1962 1963 1964

Ta,sLr 14: Dnr,cr AND TNDIREcT rMpoRT REeuTREMENTS prn 100
FORINTS OF PRODUCTION

Direct ue of
imbolts bet 100
fotints oJ outbut

Accumulatcd
imputs eontml bff

10A forints oJ out ut

Branch 1959 7964 1959 7964

lI.OI
7.92

22.83
I 1.38
4.78
0.00
1.43
1.78
0.83
3'49
0.03
0.6I
0.96

14.38
10.47
23.30
11.54
9.23
2.41
4.72
3.71
3.30
5.13
0.66
0.00
3.29

I8'31
16.85
29.99
17.3s
8.58
9.38
8.38
9.90
3.23
8'88
5.67
7.16
6.94

22.31
19.86
33'03
18.02
15.96
11.05
I 1.00
13.17
8.08

10.s0
5.02
7.67

11.03
65.3
29.5
21.9
38.7
15.9
53'4

64.3
31.7
22.9
37.2
16.8
54.3

64.1
33.9
26-5
37.9
21.0
57.1

62.8
33.4
27.5
39.4
23.6
52.8

63.2
31.9
29.0
39.1
26.8
50.2

66.3
33.5
22.3
39-3
17.2
58.6

Basic materials and energy
industry

Machine industry
Chemical industry
Light industry
Food industry
Other industry
Private small-scale industries .

Building industry
Agriculture
Transport
Home trade
Foreign trade .

Otherindustrialactivities . . . .

Basic materials and energy
industry

Machine industry .. . ...
Chemical industry ... ..
Light industry
Food industry
Agriculture

The greatest internal co-operation is required in the
basic materials and energy industry and the next greatest
in agriculture. In both branches the inverse coefficient of
own-branch origin shows relatively less fluctuation during
the period, some decrease being evident during the last
two years of the period. The real nature of this apparent
trend however is not very clear. There is no doubt that
the internal requirements of the chemical industry had a
strong upward trend during the period and the same
applied also to the food industry.

In view of the fact that this investigation has so far
relied on data of the A-type balance it is appropriate to
examine the increase in use of imported materials during
the period considered. Table 14 shows direct and indirect
import requirements involved per 100 forints of produc-
tion in various branches.

As can be seen from this table the direct use of direct
imported rnaterials has changed considerably and, by
branches, in different proportions. The same is true of
the indicator of accumulated imports content. This is

why data of the A-type balance are preferred to those ol
the B-type balance for the purpose of analysis of tho
technological structure of the economy; the influence ol
the changes in import patterns shown in table 14 would
be strongly reflected in the direct and inverse coefficients
of the B-type balance.

To sum up: it can be stated that in the case of fairly
strongly aggregated balances the structure of technical
coefficients changed relatively little during the six years.
The change is more significant in very rapidly developing
branches. The structure of input coefficients of the A-type
balance expressing direct technological relations was
more stable than that of the B-type balance. Changes in
the coefficients of more significant value indicate less
obscure tendencies.

The inverse coefficients, for both the A- and the B-type
balances, give a more expressive picture of the under-
Iying structural changes than do direct input coefficients;
the influence of the factors causing the structural
changes of the national economy appears to be inflated.
The inverse coefficients of the A-type balance are also
more stable than those of the B-type balance.
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INPUT.OUTPUT STATISTICS AND ANALYSIS IN YUGOSLAVIA

Nilcola Petroail, Federal Institute for Statistics, Belgrade, Yugoslauia

Input-output statistics and analysis in Yugoslavia
began to develop rapidly after the compilation and
publishing of the first input-output tables for 1955.

Direct work on these tables commenced at the end of
1955 in the Federal Institute for Statistics, and the first
results were published in mid-1957 under the title
Interindustry relations of the Yugoslav economy in 1955.

The relative shortness of the period required for the
compilation of these tables can be explained by the use

made ofthe experience ofcountries that already had their
own national tables, and also of Yugoslavia's own
experience of many years in the compilation of "material
balances" for economic plans. The experience acquired
in the compilation of these balances, and particularly the
influence which it had on the structure and nature of the
data system in the field of economic statistics, greatly
facilitated the appraisal and solution of certain method-
ological and practical problems regarding the construc-
tion of the tables, especially the establishment of a

compilatory framework best suited to the requirements
and specif,c characteristics of the Yugoslav economic
system.

In compiling the flrst input-output tables the Federal
Institute for Statistics found it practically impossible,
because of its own insuffi,cient experience and the limited
sources of data and of money resources, to produce a
detailed table with a great number of sectors. For a
practical application of the input-output technique,
longer experience would have been needed as well as

corresponding adaptations in other fields of economic
statistics. The input-output tables for 1955 were therefore
constructed for only 28 productive industries. The com-
pilation was itself considered as a pilot work, intended
mainly to study methodological and practical problems
connected with input-output compilation and to establish
the conditions for further development of empirical
inquiries and application of the input-output method in
Yugoslavia.

Further work on input-output statistics was directed
towards a gradual elaboration of rnore developed tables
rvith a greater number of sectors and a gradual adaptation
of the existing system of economic statistics to the
requirements for such an elaboration. It was considered
that no attempt should be made to introduce expensive
statistical inquiries primarily intended to serve the
compilation of the input-output tables without under-
taking a corresponding development of their practical
application.

The input-output tables compiled subsequently for
1958 were also based only ou readily available data.

Besides the basic table which comprised 76 productir e

industries and five flnal demand sectors, tables at higher
levels of aggregation were also compiled, with a view to
complying with the International Standard Industrial
Classiflcation of All Economic Activities (ISIC). In the
course of the compilation of the 1958 tables at the
Federal Institute for Statistics a centre for electronic data
processing was established, which made it possible for the
fi.rst time to draw up the inverse matrices of technical
coefficients. These were computed for all levels of
aggregation and published with the basic tables in mid-
t962.

During 1963 the input-output tables for 1960 were
compiled: they contained 29 productive industries. Being
drawn up in the form of an internal document for the
Federal Institute for Economic Planning they were not
published.

At the end of 1965 the input-output tables for 1962
were finished and partly published. The number of
productive sectors in the basic table was increased to 98
together with five final demand sectors. In addition to
total transactions the flow of imports by activities of
origin as well as of destination, was also drawn
up in a separate table; to the detailed elaboration
and final deflnition of productive sectors of the table was
added also an improvement in the compilation machinery,
which was reflected in a shortening of the time spent on
compilation and in the fact that the primary data,
originally based on the regular statistical inquiries alone,
were now supplemented by a considerable amount of data
specially collected for the purpose of input-output com-
pilation.

In view of the present possibilities and requirements the
Federal Institute for Statistics is planning to compile
input-output tables for every second year beginning rvith
1962 (table 1). Between these tables, drawn up on the
basis of complete statistical documentation, up-dated
tables will also be compiled, based on those for the
previous year but with additional information on the
most important sectors for the current year.

L CuanecrrRrsrrcs oF THE rNpur-ourpur TABLEs

Yugoslav experience in the compilation and use of
input-output tables has shown that they can be widely
used not only for the type of economic analysis that is
based on econometric techniques but also for other types
of analyses where the starting point is detailed presenta-
tion of the structure of the national economy. Further-
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more, in carrying out these analyses it often becomes
necessary to change certain solutions adopted at the time
of compilation and adapt them to a specifi.c need arising
in each context of analysis. In most cases this is a
consequence of the presentation of complex economic
transactions within one relatively simple scheme, or
various simplifications used for practical compilation
purposes (dummy industries, treatment of secondary
products, negative items and so on). The input-output
table is a part of the systern of information derived from
economic statistics r'vhich comprises all the most im-
portant indicators of economic structure and links partial
statistical inquiries and estimates into one consistent
system; it can therefore not be drawn up without
taking into account the methodological and practical
solutions involved in other fields of economic statistics,
since the latter are used in most analyses as either
supplementary or primary inflormation. For this reason
it is important for the compilatiou of tables to be designed
to meet more than one purpose: it must provide a tool for
the general economic balance which contains in one
place all the basic indicators of production, distribution,
intermediate and final demand, imports, exports and
investment and which, at the same time, has to be easily
adaptable to the requirements of the models of input-
output analysis.

In Yugoslavia it was held that the compilation of
tables should start therefore fromuniform definitionsand
methodological solutions which rvere also applied to other
domains of the system of economic balances, and in
particular to the basic conception of material production
in the system. The use of these definitions and method-

ological solutions caused the basic scheme of the Yugo-
slav input-output tables to show a certain difference from
the schemes of some other countries. First of all, the field
of productive sectors is limited to only those economic
activities which produce material goods and o'productive"

services. Other service-rendering activities, such as
financial organizations and institutions, health institu-
tions, organizations for residential management, and for
personal and other services, have been covered by the
autonomous sectors of the table. For the same reasons
the final demand sectors do not comprise expenditures of
corresponding categories of "non-productive" services.
Thus "personal consumption" excludes expenditures for
rent, health and other personal services, as well as for
other service activities not comprised in the productive
segment of the table. Apart from the purely theoretical
attitudes reflected in this pt'ocedure there also exist
definite practical reasons for it: for the majority of these
services actual prices do not exist and some, such as rent
and health setvices paid by persons, have far lower
market prices than their corresponding real econornic
prices. Moreover, a great part of tltese services are not
paid lor from the personal incomes of individuals but are
flnanced out of special funds.

The basic scheme of the Yugoslav tables is otherwise
fairly similar to the schemes of other countries. Final
demand comprises the following fi.ve sectors: increase of
stocks, gross investment, exports, personal consumption
and general consumption (see columns 10-14 of
table 1).

Primary input categories are set oLlt as follows:

Tesrn I: Accnr.carrp INPUT-ourPUT

(In millions

Indust.ry
coilsunnng

Manufacturing, mining and quarrying
Agliculture
Forestry
Construction
Transport and conununications .....
Trade and catering
Servicing arts aod crafts .

Other .

quariying Agricultue ForTtry Construction
TrafiPort and
communications

Manufuutrmg,
mining and

Serubing
arts atd,

fndustr5t
producing

81,378
523,069

466
1,322

11,314
14,292
9,028

237

641,106

42,677
525,599
203,281

1,412,663

37,598
146,133

4,584
3,566

550
1,215
2,453

746
958
130

14,222

I 1,458
60,2s7
30,673

2,090
1,122

253,527

6,6s6
137,191
39,900
20,508

8,939
2,100

21,300
173,061
202,960

I 18,369
78

220
26,189
32,946

6,407
8,561
l,063

Trade and
catering

6

37,904
3,897
1,299
3,1 13

12,299
5,579
7,069
2,849

16,112
120,266
340,735

551,122

uafts

43,704
44

370
408

1,253
10,714
7,613

378

2,096
38,621
34,764

I 33,965

133,965

743 5

t.
,>

3.
4.
5.
6.
7.
8.

9.

10. Depreciation .........
11. Personal incomes .....
12. Accumulation and funds

13. Production

14. Decrease of stocks
15. Imports

16. Available resources

1,848,873
230,1 80

79,122
16,086

106,35 I
71,643
31,624
39,256

Torlt 2,423,135

149,666
402,748

1,060,709

4,036,258

11,983
668,171

469,021 193,833 74,009 58,484

54,785
94,313

I34,1 87

fi6,6rc 866,348 477,118 551,122

20,247

497,3654,716,412 1,596,394 119,822 866,348

fiom the Federal Institute for Statistics, Intfr;ndust\, Relatbns oJ the Yugoslav Economy r 1962, Studies, Analyses and Reviews, 26 (Belgrade, 1066)
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Row No.

Depreciation (100)
Personal incomes (101)
Accumulation and funds (102)

To these, 'oDecrease of stocks" and "hnports" are added
in the table for available resources and uses.

The basic table for 1962 comprises 98 productive
sectors and is the most elaborate in the series of tables
drawn up for various years. In view of the degree of
elaboration of the existing nomenclature of activities
which is used in the system of economic statistics as weil
as in other available statistics, the 98-sector input-output
table is considered to be the most detailed that can be
drawn up under present conditions. The same number of
sectors will be contained in the tables for 1964 which are
now in process of being drawn up.

The full table of input-coefficients for 98 productive
sectors is reproduced in table 2, together with the
corresponding value-added quadrant of the flow table.
Columns 99 to 108 of the table are shorvn in rnillions of
dinars (at producers' prices): column 107 relates to
"total available resources" and column 108 to "gross
production ol domestic industry".

Gross production of each sector, which is the denom-
inator of the input coefficients, is less than total available
resources for that sector by the amount equal to "decrease
in stock" plus imports (classified according to com-
petitive or counterpart domestic industry).

The productive sectors in the input-output table are
specified as groups of definite products and services, and

not as groups of organizational, technical or other
statistical units. In other words, product is used as the
basic unit of classification for the purpose of deflning
sectors, in accordance with the nomenclature determined
in advance. Statistical computation, however, has been
worked out with the data for groups of products, of
enterprises or of plants. This procedure helps to secure
an acceptable precision of computation in a shorter time
and with smaller resources than rvould be required
otherwise.

The choice of computation procedure depends upon
the homogeneity of a given organizational unit, i.e. the
extent to which each unit can safely be treated as though
it were producing only the products and services which
belong to one single sector of the table. Experience has
shown that only the precise, detailed definition of sectors
would ensure comparability between the data from
economic statistics and those in the input-output table;
the chief reason for this is the fact that the volume and
structure of the value of the social product are greatly
influenced by particular units of classification involved.
lt is known that the structure as well as the volume of
social gross product (by categories of its primary dis-
tribution, depreciation, personal incomes and accurnula-
tion and funds) turns out rather differently according to
whether the unit of classification involved in computation
is product, plant or enterprise.

In fact, the official classifi.cation of activities had to be
modifled, not only rvhere it did not yield an acceptable
homogeneity of sectors but also where it rvas not in
accordance rvith the basic assun'iptions of the input-

TABLE oF TrrE YucoslAv rcoNol.rv, 1962

of dinars)

Other

8

Total

I

fnoeue
oJ stocht

10

Gross
Totalinoestment

151111

ExPorts Personal Gmeral

Total
(t(), 11,_.12

aild 1t)

16

AsDibuted
resoufces

(9 and 16)

17

9,326

76
703
859
894
614
277

2,39'1,665
760,834

88,759
186,447
207,375
I 30,783
68,406
46,290

178,952
6,918

3,501
6,I06
1,204

264

463,623 552,553
72,637

8,835
380

I 09,758
s1,571

1,008

796,742

960,817
731,979

20,423

1 50,8s1
306,870

50,684
I0,190

162,902
24,026

1,124
23,748
19,147
16,307
11,026
20,651

1,123,6t9
756,005

21,547
23,748

169,998
323,177
61,7i0
30,84I

2,318,747
83s,560

31 ,063
679,901
289,990
420,339

65,55e
32,113

4,716,412
1,596,394

119,822
866,348
497,165
5s1,122
1 33,965
78,403

681
655,773

6,733
39,485
2,645

12,749 3,886,559 196,945 1,168,940 2,231,814 278,831 2,510,645 4,673,272 8,5s9,831

68,815 7,662,899

2,106
I6,090
37,870

9,588

78,443

300,200
1,430,961
2,045,179

51,671
845,261

8,559,831



Tanlr 2: INpur corrRcrENT TABLE, YucosI-.lvr.l 1962 \o
o\

Buyine
setor
H

Crude
betroleum Crude

and natural getloldm
gas groducts

45

Ferrous
Iron ore metallurg!

67

Alumina
and

aluminium

Othq
nm-forus

metals

10

Rolling
mills of

nm-f*rou
metalt

11
Selling
s&tor

CoalElutricity'
Cohe

and gat

3

Non-ferrous
metol ores

Non-metallic
minqals

Refrrctojt
matuiql

Y 128

Glass

13 14

I
2
3
4
5
6
7
B

9
l0
11
12
13
t4
l5
l6
l7
t8
19
20
21
22
23
24
25
26
27
28
29
30
3l
32
33
34
35
36
37
38
39
40
4t
42
43
44
45
46
47
48
49

.01693 .01079 .01408 .01209

.00740 .0l2tt .01298 .01827 .00118 .0112t

.17572

.00148

.01004

.00038

.01673

.00143

.00008

.04298

.00971

.00073

'00880
.s1196
.01436

.00421

.00089

.00003

.00963

.ol12l

.00003

.00199

.0fi26

.00028

.40761

.01307

.00005

-02479
.00666

'00009

.02874

.01168
-07220

'00758
.04602
.47902
.00069
.00021
.01467
.00174

'00076
.00012
-02099
.00004
.00228
.00445
.00006

'00025
.00001
.02593

.00368

.00014

.00t27
-00022
.00030

.00098

'00002
'00166
.00228

.00007

'00021
.00069
.00013
.00047

'00125
.00067
.00002

.054,r';9

.00117

.00066

.01918

.39538

.00007

.00263

.00140

.00003

.00013
-00001
.00006
.00010
.oo220
.00015
.00066
.00021
.02139

.01265

.00015

.00517

.00268

.00111

.r0984

.01578

.03710

.00422

.00340

.00228

.00005

.00049

.00558

.00646

.03137

.00010

.00059

.00206

.00528

'00019
.00029
.00060
.00175
.00042
.00024
.00046
.00133
.00035
.00861

.00180

.00117

.00017

.00051

.00108

.00004

.01597

.000s6

'00095
.00519
.00007
.00016
.00007
.00004
.00050
.00129
.00078
.00210
.00070
.ol47l

.00009

.00009

.02502

.00089

'00031
.00806
-00I36
.00007
.00004
.00021
.00004

'00015

.00016

'00I07
.00148
.00013
.00003
.00167
.00003
.00013

'00019
.00009
.00091
.00003
.00468

.00006

.00009

.00006

.00028

.00009

.00035

.0006I

.00009

.00070

-00612
.04725
.21662
.02355
.00I41
.00345
.00015
.0012I
.00005
.06531
.00044
.00175
.00238
.00039
.00699

.19412
-29487

.00047

.00033

.00356

.00r59

.0007I

.00002

.00002

.00902

.001l8

.00099

.m.264

.06143

.00061

.00760

.00005

.000I4

.00080

.00094

.00165

.00321

.01124

.00019

.00122

.0030I

.033()4

.01480

.03125

.4w42

.002r6

.01227

.00014

.00019

.oo127

.01071

'00066
'00023
.00I69
.06922

.00009

.00089

.00273
-o1222
.0r0r5
.0n124
.00249
.00r03
.00005
.00089
.000r4
.00056

.01072

.03206

.00005

.00046

'00268
'21873
'00030
.05309
.00005
.0005I

'00035
.00035
.00025
.00005
.00905

-012t3
'03039
.00490

.o3949

.00s01

.00025

.00015

.00152

.00015

.00I52

.00028

.00051

.00041

.00158

'00013
.01197

.00462

.00595

'00009

.ot47t .00301 .00899 .00593 '01280

.03364

.01559

.02514

.02035

.02011

.0006r

.01786

.06325

.00080

.01377

.00888

.00412

.41867

.0002I

.13902

.w029

.00004

.00013

.00730

.00001

.04443

.00153

.00023
-m,022
.00007
.00289

.02003

.00178

.00014

'00012 '00755 .N423

'00012
.00006

'00025
.00045
.00002
.00006

.00047
.00140
.00219
.00018
.00009
.00026

.01024 .00928

.02637

.00110

.00,420

.00181

.00060

.00006

.00009

.00484

.00009

.00028

.00539

.00003

.00488

.00098

.000M

.00418

.00101

.00001

.00001

.00001

.00001

.00036

.00033

.00025

.00056

.01349 .01032
.00018
.00009
.0007s
.00033

.00387

.00019

'000,05
.00307
.00127

.00026

.00166

.00009

.00408

.00162

.00002

.00048

.00107

.000r4

.00042

.00019

.00009

.00019

.00407 .00044 .00215 .00060 .00018 .00039 .00326 .00282 .00049 '00323 .00080 .00094 .00101

00066 .00063 .00020 .w736

.000;

.orort
'000,14
'00597

.00003

.00098

.00320

.00253

.00032

.00253

.00201

'00026

.00170

.00006

.00206

.01380

'00003

.00004

.00011

.01616

.00028

.0001 I

.00473

.0002s

.00065

.00001

.00174

.00670

.0000I

.00004

.00022

.00132

.000I I

.00024

.00068

.00100

'00510
.00001
.00035
.00138
.00009

.00078

.00012

.00092

.00118

.0000s

.00113

.00009

.00I37

.00874

.00812

.00177

.00197

'00020

.0000s

.00025

.00040

.00015
-00420
.00455
.00404

.00025

.00009.00008
.00002
.00076
.00094
.00060
.00239
.00052
.0w27
.00004
.00010
.00002
.00012

.00079

.0I498

.00114

'00123
.00359
.00114
.00009
.00018

'00r07
'00151
'00185
.00083
.00019
.00005

.00002

.00007

.00126

.00306

.00026

.00282

.00710

'00005
.00774
.00751
.00548
.00576
.00623
.00165
.00033
.00061
.00009

.00003

'00057 .00001 .00023
.00004

'00046

.00006 .00013 .00034

.00009

(l{xxr I

.00003 .00019 .00021
.00009

lxllr)' tx)illrl li

.00038 '00189 .00025

z*t
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F
z
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z
t
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oz
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52
53
54
55
56
57
58
59
60
6l
62
63
64
65
66
67
68
69
70
7I
72
73
74
75
76
77
78
79
80
8t
82
83
84
85
86
B7
88
89
90
91
92
93
94
95
96
97
98

.00056 .00003 .00019 .00003

.00008 .00053 .00047

.00I9I .00148 .00091 .00155 .00010 .00149 .00063 .00044 .00078 .00055 .00116 '00137 .oo29l .00192

.00009 .00013 .00024 .00009 .00004

.0u)04

.00015

.00008 .00021
.00026

.00382 .0484I

.00002

T

.00462

.00058

.00028

.00006

.00073

.04250

.0m10

.00014

.00014

.00004

.00005

.00058

.00058

.00039

'04652
.0000s

'00004
.00005

.00009

.000r7

.000I9

.00781

.00016

.00028

T

.00038

.01582

.00033

.00519

.00236

.00042

.00264

.00685

.00019

.00057

.00675

.00066

'00038

-00194

.00023

.00005

.00056

.03980

.00010

.00015

.00030

.06588

.00010

.00121 .00618 .00129 .00152 .00024 .00412 .00087 .@692 .00044 .00082 '0003I .00s67 .00174 .N228

.m001 .00002

.00014 .00015

.00210 .00022 .00587 .0000s .00507 '00346 -00449 .00047 .m177

.00010 .00007 .00005
.00057

.00171 -OOl42 .00080 .00025.00802
.00008
.00186
.02410
.00016
.00025
.00004
.00227
.00480
.00081
.00028
.00646
.00083

'00113

.00024

.01045

'00059
.00844
.00015

'00023

.00618

.00175

.00037

.00235

.00612

.00035

.00052

'00286
.00022
.00138
.1 1698

.00057

-oo1;
'00091
-00264
.00104
.00506
.02414
-00374

.00629
-o0047
.00013

.00009

.00066

.00009

.00003

.00687

.00095

.00393

.00041

.00196

.00025

.00180

.00427

.00019

.00035

.03499

.00076

.00006

.00025

.oo322

.00002

.02601

.00068

.00359

.oo212

.0005I

.00093

.00007

.00121

.00871

.00131

.00480

.00023

'ooY

.00003

.00039

.00009

.00079

.00140

.00070

.00219

.00648

.00990

.00096

.00464

.00079

.00018

.00333

.00009

.00240

.00071

.o0122

.03562

.00071

.00063

.0046s

.00055

.00061

.00018

.00332

.00429

.00085

.00006

.00340

'00020
.0I023
.00004
.00024

.00495

.00101

.00010

.00309

.00100

.00044

.00014

.00768

.00117

.00006

.00001

.00034

'00I I4

.01797

.00092

.00034

.00049

.00189

.00214

.00044

.02501

'00165'*o!

.00005

.00024

'00170

.0015s

.00012

.00009

.03085

oorrt

.00226

.00037

.00067

.00134

.00370

.00471

'00095

.00201

.00038

.00002

.00001

.00067

.00087

-007s2
.oot26
.00097
.00093
.00790
.00539
.00I38

.ol2t2

.00216

.00061

.00150

.00743

.00216

.00085

.00091

.00142

.00076

.00106

.00956
-oo2t7
.00101

.00079

.00359

.00836

.01298

ooo71

.000s2

.00280

.00072

.00832

.00271

.00030

.00022

.oott2

.00115

-00479
.00089
.00047

.00301
-01471

.00298

.00020

.00071

.00005

.00182

.00521

.00308

.00017

.00048

.00010

.00045

.01870

.00003

.00709

.00009
.00127

99 .36333 .29794 .75724 .15294 .53824 .t62tt .838s9 .62853 .7084r -75M8 -62480 -27966 .42563 .s440]9

100
101
102

.27161

.13199

.23308

.I5010
-24760
.30435

.04648

.0491.6

.14712

.23119

.05921

.55665

.01409

.01980

.42786

.101 16

.17542
-56131

.02148

.03934

.10058

.I0139

.09880

.1,7128

.03355

.04865

.20938

.03564

.05311

.15677

.02605

.o5721

.29193

.o7347

.20619

.44067

.03966

.17590

.35880

.03317

.07680

.34s94
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Teslr 2: INpur coEFFIcIENT TABLE, Yucosr,r.lra 1962 (continued)
\o
@

sectof Porcelain Otha Othq Other
Brichs and build.i,ng Metal Agricultural machines and Precision

liles Cmffit mqtqial smi-Uroducts inachines equtpmmt instrumflts

18 19 20 21 22 23 24

Rqilroad
oehicles

Road
oehicles

26

broducts not
clsewhqe
clrcsifi.ed ShiPbuilding

27 28

>--+ and brocessing of
cnanics f,on-fretals

Stone, sand
and lime

17
Selli.ne

Y sector 1,5 16

I
2
3
4
5
6
7
I
9

t0
t1
t2
t3
t4
t5
16
t7
IB
19
20
2t
22
23
24
25
26
27
2B
29
30
31
32
JJ
J4
35
36
37
38
39
40
4t
42
43
44
45
46
47
4B
49

.00407

.00033

.000I6

.00277

.00137

.0004I
.00289
.00045

.00806

.00113

.00182

'00068
.00172

.01066 .OZs55 .02064 .0127t .00399 .08801 .01048 .00442 .00s94 .01018 .00603 '00783 '00593 '00449

.02483

.05519

.00220

'00537
.00554
.01140
-o7457
.00033
-02442

'00993
'00399
.00757
.00081
.00220

'00016
.01685

.03735

.01450

'08674

01601

.01954

.04264
-02349

.00145

.00012

.00266

.00082

.00004

.03749

.08859

.001I3

.00100

.07863

.1 1598

.00513

.01034

.01040

.00064

.07068

'00071
.01663
.00539
.00039
.00116
.00019
.00167
.03916
.00225
.10752
'011 17
.02298

.01399

.00587

.01145

.00855
-00255
.00430

.00825

.00162

.00187

.00017

.0058?

'00459
.00038

.00877

.00268

.00114

.00900

.00796
.01298
.00431
.00237

.00208

.00985

.02279

.00004

'00193
.00094

'00033
.00213
.00019
.00011
.00025

'00014
.10478

.00788

.00289

.00043

.00290

.00062

.00052

.26531

.00092

.00205

.00051

.01209

.00539

.00165

.01114

.00385

.00221

.00754

.00t 13

.00023

.00840

'03190

.002s0
-00324
.o0722
.0106s
.00150

.00586

.00041

.00020

.21734

.00808

'00286
.01 171
.02950
.0r 868
-a0222

'01450
.00443
.o2768
.00605
.00060

.03061 .00670 .01857 .00963

.00876

.00711

.06307

.02832

.06677

.00096

.03927

'00356
.00068
.00274

.00016

.00063

.00078

.00152

.00020

.oo422

.00004

.00106

.03354

.00129

.oo754
-oo12l
.01274

.00688

.00035

'00102
.00238

'00063
.00066
.au25

.00004

.00095

.0029r

'00030
.00043
.00043
.00061

'00052
.00616
.00447
.00430
.00022
.00885

.00382

.00035

.00148

.00152

.00273

.04022

.00286

-43437
.00088
.00003
.00070
-00155
.0823I
.00018
.00655
.00010
.00031

.00093

.01057

.00005
-00624

.00420

.00016

.00016

.00041

.00500

.00013

.00207

.00259

.00003

.00I66

.orry

.00008

.00023
.00231
.00023
.08024
.00350
.00093
.00036

'00008
.00005
.00225
.00039

.01428

.03547

.00884

.00201

.00043

.00465

'00054
'00587
.00184
.00026
.00042
.00011

'05416

.00174

.00880

.02135

.00038

.00017

'00060
.00013
.00128
.00064
.00004
.00026
.00004
.08282

'077 58
.05564
.00196

.00172

.00722

.02263

.001 12

.00057

.00145

.00007

.00360

.0002I

'00017
.00053
.00019
.12184

.00771

.01480

.03077

.00146

.o0999

.04254

.00028

'00123
.00085

-00122
.00568
.01034
.00023
.00098
.00026
.00026
.00210
.00026
.00001
.00002
.00001

'09763

.00538

.02136

.o4789

.00086

.00I21

'00324
'00054
.w207
.00044
.00042
.00044

'00031
.07281

.00193

.00253

.01477

.00020

.00077

.00046

.00033

.oo24t

.00024

.00004

.00035
.00006
.06178

24135 .11594 .15628 .07869 '15159 '08715 '13892 ',13945

.00130
.00027
.00137

.00246

.00065 .00383

.00225 '00295 .00468 .00957 .00921 .00135 '00323

.00154

.00193

00013

.00116

.04198

.00250

.00931

.00315

.00058

.00032

.092A6

.00317

.00540

.00863

.00141

.00001

.03340

.00541

.00c05

.01 181

.00375

.00035

.00005

.08981

.00160
-02733

.00005

'0r r59

.02903

.00062

.11310

.00189

'00624

.00421

.00947

.00468

.00093

.00016

'00008
.00431
.00195
.00668
-00269
.01400

'00057
.00008
.00073
.00057

.00014

'00096
.00643
.0031s
.00424
-00287
-00547
.00041
.00068
.@124
.00123

'00150

.00008

.00004

.01176

.00102

'00367
.00422
.00035
.00008
.00008
.00008
.00004
.00008

.00019

.00075

'00730
.00326
.00394
.00363
.00699
.00003
.00005
.00043
.00010
.00021

.00034

.00094

.00735

.0c051

.00034

.oaA42

.00162

'00004
.00009
.00009

.00009

.00058

.00529

.00143

'00119
.00337
.00219
.00004
.00007
.00043
.00001
.00034

.0064
-00523
.02158

'01I69
.00193

'00019
.00170
.o0452

'00104
-00198
.00730
.ooor:

.00038

.00009

.00015

.00005

.01090

'00100
.00008
.03530
.00037
.00003
.00021
.00070

'00036
.00109

.00013

.00046

.o0771

.00205

.00170
-00326
.00054

'00001
'00004
.00182
.00051
.00082

.00018

.00077

'03689
.00260
.00556
.01125
.009'72

'00035
.00077
.00609
.00082
.00137

.00004

'0002I
.01399
.00110
.00011
-o2169
.00241

'00003
.00015
.00080
.00009
.00152

.00261

.01539

.00033

.00205

.00534

.01396

.00204

.00043

.00004

.00004

.00074

.00165

.000-15

.00525

.001 13

.00022

.00017

.00009

.00001.

.00043

.00193

.00006

.00205

.00783

.40257

.00123

.00004

.00350

.00936

.00139
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48
49

5U

5I
52
53
54
5J
56
57
58
59
60
6t
62
63
64
65
66
67
68
69
70
7l
72
/s
74
75
76
77
78
79
BO

BI
82
83
B4
B5
86
B7
BB

89
90
9I
92
93
94
95
96
97
98

.00555

.00013

.00143

.02614

.00013

.00030

-00972
.00312
.00048
.oo234
.o0777
.00030
.0006s

.00003

.05815

.oooru

.00155

.00176

.00052

.00155
.oo373
.00306
.00070

.00430
-01932
.o0122
.00238

.00207

.00005

.00145

.01543

.00012

.00021

'00004
.00609
.00233
.00104

'00182
.01363
.00286
.00146

.00142

.00002

.001 18

.00786

.00022

.000r I

.00006

.00360

.00210

.00109
-40267
.01380
.00332
.00154

'00137
.01070
.0000s

.00792

.00038

'ooY

.00061

.00I46

.00071

.00530

.00007

.00014

.00603
.000s4
.00016

.00017

.00168

'00200
'01035

.00008

.00580
'00034
.00041

.00043

'00140

.00138

.00037

.01064

.00807

.00r53

.00003

.00247

.00131

.00171

.00132

.006I I

.01397

.0n241

'v\tt L.) .UUUU+ '\NZl) 'UUT' I U
.00057 .00150 .00008 .00043 .00039 '00815 '00021 .00021 .00034 .00009 '00109 '00082 '00137 '00152utrtl r+.,

.00016

.00016

.00090

'03631

.00969

.00309

.0002:

.0n244

'00033

'00676
.00277
.00073
.04220
.oa91.2
.00236
.00106

'ow27

Y

.00068

.o2764

.00068

.01751

.00219
.00055

.a$42

.00164

-00479
.00315
.00137
.00096

'0I519
.00s6I
.00192

.00004

'00012

.00149

.o1634

.00027

.00008

.01087

.00258

.00027

.00348

.00473

.00035

.o1739

.00106
.ooo$

.00004

.00133

.00082

.00013

00039

-01623
'00121
.00100

.00009

.00r69

.00130

.01650

.00263

.000e6

.00058

.01342

.00212

.00135

.00328

.00183

.00196

.00179
-02527

'00566
.0028I

.00664

.00081

.000I3

'00016
.00031

.00970

'00114
00081

.00084

.00I73

.00r65

.00254

.00132

'001 18
.01456
.00509
.00184

.00034
-01532
.otoo,

.00230

.00105

.00103

.00192

.01r 11

.00416

.00145

.00509
.00073

'ooT

.00215
-00181

-00452
.00I11
.00r45
.00110
.01096
.00848
.00203

.00435

.00211

.00r41

.00233

.01597

.00523

.00197

.00186

'00031

.00006

.00019

.0025I .00507

.0001I

.00029

.oo2t7

.00004

.00021

.00157

.00021

.00846

.00004

.00033

.00024
.00072

'00039

.0a226

'00030 .00055 .00067.*r: .00021.00061

.00252 .00246 .AO492 .00334 .00337 .00180

.0001

.01595 .00462 .00264 .00655 .03604 .003

.00016

.00016

'00456 '00410 '00145 .w221 .00114 .00308 .00223 .oogw .00388 .00867 .N324 .00244 .00334 .00108

.00033 .00014 .00012

*11
'00091 '00003 .00019 .00028 .00009 .00020 .00009 .00015 .00007 .oool7 .00049

'00602 '00109 '00266 .00469 .00026 .02337 .00060 .00085 .00043 .00028 .00073 .00008 .00045 .00209

'00765 .01614 .00281

3

'JJ

.00146 .01320 .00164 .00115

'00448
.00104
.00008

.00096

.00241

.00892

.oot22
.00122

.00013

.00289

.00148

.00658

.00098

.00048

.00050

.00195

.04536

.000I3

.00140

.00440
'00007
.00139

.01286

.00186

.0@74

99 '44578 's8626 .30385 .29780 .s4741 .s9456 .580e4 .54113 .s7964 .M967 .62852 .62344 .53745 .72171

100
10r
102

.03973

.16509

.34940

.01792

.07908

.31673

.06129

.27618

.35869

.08104
-26335
.35780

.o7977

.08607
-28675

.02221

.I0887

.27436

-02424
.11749
.27733

.02590

.1 350I

.29796

.02583

.12536

.26918

.02276

.1 5093

.37664

.02112

.11996

.23040

.02728

.09287

.25642

.02224

.1.2453

.3 t 578

.01594

.08108

.18127
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TasLr 2: INPUT coETFICIENT TABLE, YucosLavll 1962 (continued) o

Butine
sectol
>> andPaDq

PrcLlucts

Soaf
and

covnetics

414039383730

Plastic 1\{ade-up
plastii
goods

PaPu Titber

boards
Electrical Electrical Cables
machinery lorne and

andapoaratus apoliances cortductols

Radio and
telecommunica- Basic

clzenicalstiont equi|rnent

34

Other
electrical
products

tnaterials
ond Jibres

Plnrmaceutical
Ploducts

Othq
ehemtcals

arul
cellulose

Selling 29
Y

sector

I
)
3
4
5
6
7
8
9

10
11
t2
t3
t4
15
I6
t7
1B
t9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B
39
40
41
42
43
44
45
46
47
48
49

.00537 .00292

.09652 '11451

.00877
-00171
.00045

.01650

.005 t 5

.00037

.00089

.00482

.0708I

.04544

.00t 51

.o1576

.00348

'00r40

.01049

.00382

.00038

'01411
.0ao42

.o09't7

.01524

'03159
.20361

.00464

.00157

.00002

.04213

.00190

'040'16
.00002

'01555
.00007
.00130
.00025
.00002

.000r5

.00012

.05823

.00090

.00165

.00005

.0001s

.00973

.09335

.12388

.01368

.01622

.00489

.0000s

.ot2'70

.00612

.00155

.00914

.00305

.02621

.00002

'00055

.00002

.00007

.00862

.00364
-00377

.00393

.00147

.00006

.00514

.01635

.00655

.02442

.00878

.02146

.04433

.02023

.03349

.00161

.00009
-00276
.20178
.00005

-00392
.01088
.00004

.00004
.00044
.00440

.00004

-o1129
.002'76
.00045

'00056
.00203
.00502

.00034

.00006

o1964

.00068
-00068
.00135
.02680
.3 1 938

.00023

.00649
-00434

'00660
.00801
.00333
.00355

'00017

.00700

.00564

'00525

.00657
-00945
.00043

.00077

.00137

.00007
.00031
.00143

.00143

.18992

.03922

.05366

.01010

.00004

.0t 838

.00187
-00009

'01355
-00241

'00002

.00165 .00441 .00909 .00338 .00116 .01393 .00288 '02520 '00332 '00171 '00327

.02473

.00214
.00563
.00332
.00025

a.002 .00118 .00131 .00570 '00281

.00309

'03065
.06047
.00246
.00195
.01467
.01582
.00753
-00008
.00004
.00067
.00004
-o6662

.00545

.00715

.07055

'00135
.00s76
.00448
.00267
.00733
.00003
.00003
.00014
.00003
.o7197

.00007

.01430

.01781

'00604
.01434
-00292
.00698
.00149
.00014
.00031
.00007
.00038

-04776
.00667
.00533
.03783
.os476
.00214
.02s19
.00115
.01191
-00412
.00010
.00013
.00013

'00029
.05035

.o0747

.00931

.00332
.01437
.00404
.0692r
.00088
.00379
.00085
.00706
.02376

'00018
.00033
.00012
.02028

.00003

.00394

.00i97

.00027

.00003

.00003

.00007

'00007
.00070
.00007
.00057
.01898

.00003
.00050
.00091
.00023
.04434
.00008

'00008
'00020
.00008
.00010
.00015

'00210
.00706
.00288
.00219
.00514

'00030
.00010

'00062
.00034
.00012
.00019
.00006
.03'787

.00459

.00418

.00044

.00105

.00247

.o0522

.00106

.00027

.00006

'00039
.00174

'00003
.00030
.00022
.007I I

.00003

'00003
.00281
.l 8075
.00120
.40142
.00I70
.00794
.00513
.00040

'00066
.00028

.00009

.00034

'001l2
'00003
.00003

-00014
.00049
.00154

'00004
'00062
.00020
.00001
.ooo'12
.ooo24
-00063
.00085
.00002
-00819

-00242

'00016
.00035
-00101
.00069

.00052

'00016
-00022
.00072
.00081

'00004
.00003
.00007
.00004

'00761

.00007

'00016

.00172

.00045

.00073

.00011
-00006
.00011
.00006

'00006
.o1495

00202 .00310

,,UI

00044
'00009
.00053
.00003

.02035

'00073

.0003s

.03840

'03545
.o1549
.00382

.00003

.00004

.00197

.00381

.05674

.00070

.00131

.00030

.00375
.00017
.00100

.00009

.00013

.00004

.00044
-13722
.00065
.00287
.10049
.00788
.00274
.00218
.o7 577
.00087
.01301
-00426
.00013
.00022

.00206

.00028

.00013

'00028

.00157

.02461

.00005

.00059

.00i40

.00006
.00062

.00t00

.00863

.00383

.00016

.00009

.00966

.00003
-00031

'00850
.53082

'0t s6l
.00106
.00178
.00209
.00025
.00305

'00028
.00053

.01009 .01284

.00300

.oo297

.00020

.0c014

.00500

.00007

.00017

.00077

.00003

.00040

06895 .00013 .02768 .00907 .00056 .00017 .00128 .00017 .00164 '00031 '00135 '00137 '00115

.00008

.00108

.0r060

.00783

.00570

.008s6

.00423

.00012

.00003

.00113

.o0'117

.01007

.00010

.00320

.02275

'00052

.00833

.00006

'01490

.00006

.00405

.00677

.01638

.01089

.00169

.00431

.00485

.00003

.00169

.00006

.0w29

.00023

.00151

.0173 3
'001 l2
.02155
.00226
.00386

'00391
.00006
.00068
.00021
.00383

.00070

.00007

.00307

.15765
-12179

.00003

.00074

.00117

.11594

.00772

.00074

.00241

.00087

.00100

.02243

.00023

'00003
.00116
.03730
.000s0
.t 8751
.00043
.00848
.00204
.00292
.03245
.00108
.01824
.00015
.00003
.00204
.00008
.00040

'00185
.00418
-04715
.02020
.00966
.00I l4
.00812
.01199
.00013
.00229

.00085

.00001

.00155

.00313

.00334

'00003
.00003
.o121,3
.00071
.00046
.02256
.00244

'00013
.00010
.00004
.00002

'00038

.00390 .00144 .00019ot962 -28240

.00037
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5l
52
s3
54
55
56
57
58
59
60
6l
62
63
64
65
66
67
68
69
70
71
72
73
74
77

76
77
78
79
80
8t
B2
83
84
85
86
87
8B
89
90
91
92
93
94
95
96
97
98

.00021

.00064.00488 .00358 .00039 .00145 .01044 .001

.00010

.00039

.00348

.00283

.00205

.00148

.o2tt7

.00881

.00289

.00600

.00043

.00075

.00114

.00073

.00007

.00007

.00005

.00112

.00517

.00012

.00002

.000it

.oooru

.00013

.00211

ooY

.00425

.00073

.00849
.00003
.00029

.0001t

.00003

.00096

.
.00641

.ootl
'00634
.oorr:

.00948

.00025

'00043
.00088
.00978

.00060

.00558

.00025

.00023

'ooY

.00034

.00085

.00711

.00023

.00018

.00012

.02014

.00226

.00010

-00072
.00109

.00006

.00062

.00053

'00005
.00031

.00644

'00081
'00028

.000r9

.00078

.00347

00004 .0000s .00003

.00129

.00015

'00576
'ooY

.00264

.00154

.00110

.00009

.00135 .00085 .001

.00392

.00013

.o0624

0007I .00072 .00193

IO.001

78.004

05 o,

.08378

.00487

.00013

.00035

.00387

.o7990

00015
00013

.00003

.00041

.00004

.00021

00022
00243

.00009 .00020

.00002

.00023

.01153 .00378 .00245 .00587

.00049 .00003 .00004 .00070 .00010 .00020

.00014 .00028 .00001 .00019 .00265

'01523 .00559 .00416 .00124 '00277 .00140

.00223

'00003 -00030 .00056 .00174 '12788 '00012 '42591

.00970 .00108 .00020 .00327 .00118 .00224 .00160 .00312 .00152 '00130 '00143

.000;
.00840

.00017

.005;

.00219

.00083

.00094

.00854

.00375

.00118

.00434

.00073

.oooo,

.00049

.00115

.00312

.00007

.005I9
'00007

-00177
.02988
.00023

'00381
.00144
.00087
.00057

'00307
.00702
.00120

.00087

.01706

.oooro

.o1293

.00231

'00170
.00200
.00936
.01184
.00235

.00400

.00013

.00017

.00102

.02396

.00024

'00046

.00884

.00192

.00173

.00092

.00731

.01344

.00244

-00472
.00021
.00034

.00024

.00254

.00942

.00303

.00006

.00074

.03517

.00069

.00009

.00009

.00956

.00495

.00171

.00040

.00037
-00720
.00006
.00056

.00212

.00137

.ooY

.00353

.0003I

.00073

.03602

'00002
.00054

.04183

.00r61

.00038

'00088
.006I3
.00039
.00053

.00061

.o4t62
'00098
.00563

.00306

.00159

.00r 14

.00100

.00616

.0080I

'00161

.00011

.00100

.02535

.00472

.00919

.00010

.00010 .00004

-00244
'00041

.00209

.00052

.00075

.00142

.00493

.00487

.00106

.00074

.00012

'ooY

.00004

.00033

.00174

.00157

.00310

.00160

.00055

.01523

.00764

.00225

.00303

.00233

.00112

.00208

'01488
.00278
.00153

.00s36

.00051

.00035

'00161
.00244
.00123
.00050
.00460
.00996
.00174

-00497
.00468
.00079
.00056
.00265
.00649
.00107

.01655

.00106

.00066

.00044

.00715

.00269

.00093

.00471

.00155

.00016

.00255

.0004s

.00015

.00015

.00137

.00007

.00035

'00086
.00121

.00020

'00043
.00007

.00445

.00136

.oooro

.00020

.00370

.00008

.00009

.00148

.00017

.00525

.00051

'ooY

.00039

.00220

.00085

.00884

'00047
.00017

.00702

'00030

.00010

.00123
-02524
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.01936

.11549

.24817

.01962
-o9711
.25457

.0t 511

.02752
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.01528

.1 1 689

.29333

.0t475

.12056

'38335

.07898

.06400
.1 8656

.o'7620

.o7928

.27449

-olt24
.06464
.47359

.0t266

.06741

.24280

.o1'r94
-14073
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.22921

-02314
'12613
.22633

.01787

.08356
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.32790
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TABLE 2: IN?ur coEFFIcTENT TABLE, Yuc,osLAvIt' 1962 (continueA

Hilt,
and flax

sector
.Buying

H

I
)
3
4
5
6
7
I
I

10
11
12
1i
14
15
16
17
t8
19
20
2I
22
23
24
25
26
27
28
29
30
31
32
JJ
34
35
36
37
-38

39
40
4I
42
45
44
45
45
47
4B
49

Final
wood

brodrcts

43

Cotton
yarn and
fabrics

46

.02296

.00752

.00038

Woolln
yarn and
lqbrics

47

.013I6

.00760

.00002

Oth*
ym and
fqbrics

.00848

.o1237

'000I6

Knitted
goods

.00594

.00630

.00005

Made-uP
clothing

50

.00314

.00090

.w027

PToducts

.00661

.00604

Othq
textile

.00785

.01130

.00013

.o}Nl

.00120

Made-uP

.00312

.00123

.00007

.00058

.00007

.00094

'00015
.00007

'00007

.01334

'00058
.00007

.02755

.00189

.00638

.02081

.01415

.00603

.00020

'00658
.00004

.07258

.01000

.00019

.0000s

.00028

.00215

.00023
-00042

.00009

.00070

.00033

.00047

.00009

.0r257

.00290

.00019

.00107

.002t 5

Leather
Jiowear

Grain
goods Rubber milling

Wood
chmicals fibre

.01336

.00924

.o1771

.01232

Leather
and fur 565554

YSe//rze

lsector 44 45

.00376

48 49 51 52

.01321

.00092

'00011

.00063

.00047

.00085

.00005

'00466
.00013
.00020
.00299
.00055
.00042
.001s9
.00034
.03441

.oot6t .00073 .02834 .01290
.00341 .O24Bt .00710 .00197 .00143 .00340 .00138 '00107 'w277 '00228

.00723 '01878 .00188 .A0273 .00166 .a0228 .00102 .00048 '00208 '00086

.00237

.00298

.00664

.00328

.00015

.00046

.00076

.00008

'00038
.00031
.01427

.00031
-00083

.00031

'00021

.00009

.00066

.00097

.00025

.00011

.00003

.00006

.00019

.00007

.00004

.00023

'00002
.00765

'00053
.00016
.00146
.02815
.02386

.00024

'00014
.00938
.0n294
.00618
.00112
.00700
.00008
.00095
.24492
.00284

'00086
.00008

.00005

.000I2

.00063

.00033

.00019

.00010

.00006

.00021

.00010

'00008
.00020
.00015
.04417

.00031

.00036

.00060

'00016
.00031
.00005
.00005
.00010
.000I0
.00018
.00018
-00042

'006s4

.0001I

.00006

.00041

.00003

'00006
.00003
.00005
.00005
.00005
.00003
.00012
-00003
.00732

.00001

.000I0

.00001

:
.00006
.00003

'00001
.00002

.00136

.00088

.00026

.00001

.00c78

.00047

.00011

.00078

.00023

.01333

.00003

.00403

.00009

'00278
'00433
.00016
.00078
.00001

-24126
.23813
.05369
.05189

.00006

.00013
-00126
.00006
.00019
.00013

.00002

.00019

.00050

.00105

.00033

.00015

.00002

.00036

.00033

'00006
.00029

.r4

.00002

.0oo5l

.00002

.oooy

.ooo47

.00002

.ooo02

.ooa02

.ooo02

.0fi81

.00457

.00006

.00006

.00294

,@
'ooY
-00082

'N126
'oooo:

.00024

.00472

.01123

.00680

.01211

'oo112
.01203
.00073
.ooo2l
.$059
.0$60
'00420
.ool22

.00033

'00046
.00t22
.00608
.00028

'00007
.00002
.00007
.00009
.00004
.00013
.00002
.00938

00203 .00625 .00234

.000I0

.00063

.00063

.00021

.00010

.00981 .00661 .00387

.00025

.00006

.00006

'00013

.00126

'ooY

.00088

.00094

'00988
.00321

.00073

.00010

.00004

.00088

.00100

.02838

.00008

.00002

.00148

.00169

.00027

.00007

.00071

.00689

.a0t22

.00015

.00107

.00115

.00008

.00219 .00383
.00021

.00104

.00083
.00013
.00199

.00370

.00021

'00001
.00072
.00216

-00269
.00032

'00070
.00023

'0000s
'00125

'00008
.00188

-au24 .00046 .00010 .00005 .00011 '00003 '00042 '00038 .00029

.00059 .00021

.00002 .N262

'00015 .00024 .00065

.00079

.00001

.00197

.00281

.00198

.00060

.000I7

.00128

.021,49

.04399

.00039

.00013

.00130

.01351
-05271,

'00054
.00018
.00451
.00150
.00215
.00099

'00Is8
.00016
.10310
.02194
.00316
-204s2
.00109

'00108
.00003
.00171

'00806
.06499

.00006

.00674

.00269

.00143

.00988

.00053

.00196

. I 4585

.21192

.04000

.42127

.00095

.03049

.24622

-00280
.00056.00183

.05412
"00122

.00008

.40237

.0I786

.01794

.00565

'00450
.00084

.00023

.00167

'00720
.00021

.03100

.00094

.00094

'00038 .00021

.00008

.00181

.04258

.00505

.00248

.33034

.0002r

.00031

.00010

.00125

.00021

.00099

.00066

.00716

.00111

.00167

.0009s

.00223

.00020

.00020

.01035

.31123

.00157

.00025

.00013

.00289

.00082

.00957

.00384

'00088
.a0214

.00321

.o9969

.1 i55l

.06671

.00113

.00021

.00002

.06231

.00036

.00038

'00086
.00073
.04864
.00006
.00033

.00015

.00131

.00297

.o1646

.00109

.00479

.00638

.00015

.00073

.0,1438

.00305
-o2364
.00218

.00037

.00067

.01016

.00I45

.00684

.00048

.00059

.00156

.00059

.07030

'00332
.00260
.00764

.00009

.00005
-00122
.0o[26
.00566
.00I45
.00182
.00009
.00042
.000I4
.fi)o19
.01584

.00032

.00332

.01057

.00831

.ott20 .00I68 .00033
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50
51
52
53
s4
JJ
56
57

59
60
6t
62
63
64
65
66
67
6B
69
70
7t
72
/)
74
75
76
77
78
79
80
8t
82
83
84
85
86
87
88
89
90
9I
92
93
94
95
96
97
98

.00008

'00010

"oY

.00010

.4[.340

.00083

.00230

.00553

.00136

.00230

.00146

.o2797

.00793

.w324

.00150

.00129

.00041
-20541

.00196

.00098

'00136
.00051
.00287
-01225
.00192

.00028

.00137

.00022

.00440

.00021

.00088

.00044
-o7182

.00057

.00501

ooom

.00469

.00135

'00096
.00093
.00690
.00584
.00135

.00464

.00021

.00018

.00008

.0,0O83

.00039

.00168

.00313

.00014

.00053

-00026
.00188
.00063

.00529

.00438

.00028

.00223

.00015

.02398

'00378

.00365

.00050

.00038

.000r 9
'00I51
.07086

.00084

.00285

.00002

.00067

.00094

.41033

.00066

.00059

.00358

.00348

'00058
'ooY

.00022

.00002

.00002

.00007

.00009

.00082

'00041
.4282s

.000;

.00215

'003

.@296

.00220 .00008

.00031

.00079

'00213

.00023

.00024

.00004

.02605

i57 .00092 .00209 .00068 .00075 .00145 .00359 '00105 .00107 .00069 '05120 '00290 'N276 '00280

.00015

.00246 .00009 .00140 .00005 00057

.00002

.00041

.00355

.00449

.00005

.00023

.00113

8'0003

.0001

.00228 .00183 .00125 .00151 .00169 .00176 .00393 .00379 .00321 .00119 '00347 '00167 '00326

.oo2t7

.00026

.00090

.01396

.00017

.00004

.00005

.00758

.00259

.00080

.00116

.01291

.00083

.00114

.00506

.00074

'ooY

.00030

.00100

.00r55

.02489

.00176

.00076
-00174
.00702
.00351
.00099

'00039
.00411
.roY

-00267
.00090

'00157
.00077
.00546
.01288
-00221

.00387

.00048

'ooY

.00007

.00119

.0I550

.000s6

.00397

.00014

.00002

.00006

.00189

.00223

'00087
.00086
.w277
.00735
.00123

'00004
.00159
.00187
.00076
.o0026

'00875
.00275
.00107

.00038

.00396
.00006

.40219

.00214

'00126
.o0063
.017I8
.00289
.00170

.00046

.00862
.00038

'ao179
.00138
.00245

'00050
.01913
.01413
.00343

.00334

.00214

'00028
.00034
.o0367
.00084
.00039

.00283

.00268

.00022

.00138

.00290

'00065
.00029

.00043

.00666
.00050
.00048

.00569

.00128

'00143
.00050
.00345
.ot26t
.00202

.oo412

.00122

00048

.00022

.00050

.001I3

.00215

.00168

'00065
.00472

'00107
.w243
.o1926

.00150

'02085
.00206
.00089

.00009

.00313

.00070

.00017 .00113
.01743

.00006 .00021 .00036

.00013 .18464 .00952 .02914 .49679 '00071 '02045 '00278

20916 .00115 .00005 .00008 .00018 .00026 .00019 .00120 '00010 '00010 'oao22 '00004 '00145

.00365 .00099 .00283 .00200 .00025 .00189 .00354 '00112 '00247 '00224 '00547.00168
.0a252
.00008
.03336

'00359
'00015
.00079
.00560
.00002

.00557

.00031

.00015

.00008

.00061

.00046

.00981

.o0083

.00031

.00804

.00032

.00020

.00009

.00185

.00348

.00179

.00018

.00027

.00013

.00047
-00227

.00490

.00042

.00048

.00023

.ool44

.00048

.00184

.00056

.00034

.00015

.00082

.00015

.00152

.00029

.00036

.00015

.00102
-oo022

.00010

.00I36

.00240
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99 60069 .52908 .56654 .64246 .69016 .57693 .58815 .66148 .54342 .74868 '6756s ',66522 's2016 '23'789

100
TOI
102

.01525

.16405

.22Co1

.03092

.10069

.33931

.0I837
-15176
.26333

.02646

.08I 18

.24990

'01638
.07151
-2219s

.o2117

.10007

.30184

.01597

.11419

.28169

.00555

.o9542

.237s4

.01617

.14481

.29559

.01473

.06194

.l 6865

.01263

.11440

.19732

.00587

.1 1333

.21558

.o1441

.47t45
-39338

.06553

.21630

.48028
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TABLE 2: INput conrrrcrENT TABLE, Yucosr,nvr^q. 1962 (continued) o5
Buying

sectot
D-_}

Ys"//,rg
.lsector

Bread
md

06try
57

Livestoch
slaughter
and meat

brocessing

Fruit and
aegetable

Prccessing

Alcohol

beuerage
Other

foodstuffs

64

Fqmented
tobacco

Motion
Picture

brod.uction

68

Miscellaneow
manufrcturing

69

Farming

?06665

and

63

Vegetable
oils and

fats

62616059

Sweets

Sugar
and cocoa
btoducts

Printing
Tobacco

manufqctute
and

bublishins

58

I
2
3
4
5
6
7
B
9

t0
11
t2
13
t4
15
16
17
1B
19
20
2t
))
23
24
25
26
27
28
29
30
3I
32
33
34
35
36
37
38
39
40
4t
D
43
44
45
46
47
48
49

.00774 '00601 .00934 .00468 .00201 .0072s .00714 .01219 '00111 .00070 .00258 .00479 .00388 .01271

-00079 .00092 -ot23l .00082 .00492 .00344 .00426 .00015 .00.248 .0006I .00140 .01587 .00076

.01185

.02069

.00Ill

.00073

.00016

.00038

.00098

.00120

.00022

.00003

'00111

.00663

.00681

.00024

.00802

.01299

.00004

-01918
.02588
.00364

.00776

.00598

.00196

.00374

'0004I
'00014

.00018

.00027

.00783

.007I0

.00135

.00037

'00070
.00275
.00089
.00541
.00055
.000I5
.00125
.00119
.00055
.00076
.00034

'01395

'00110
.00024
.00006
.00058
.00098
.00003

'00064

.00040

.01064

.01162

.00128

.00434

.00052

.00156

.00003

.00003

.00024

'00003
.00229

.01270

.01287

.00005

.02089

.00904
.00129
.00142

.00004

.00002

.00002

.00011

.00007

.00009

.00002

.00227

.00013

.00039

.00059

.00009

.00013

.00017

.00825

.00,rc8

.00I12

.00059

.00001

.00005

.00004

.00037

.00003

.00001

.0000I

.00009

.00001

.00001

.0000I

.00I20

.00029

.00001

.00005

.00018

.00646
.00196
.00020

.00096

.00016

.00008

.00047

.00538

'00316

.000r2

.00175

.00070

.00023

.00070

.00152

'00012
.00585

.00023

'00164

.00732

.00300

.00039

'01348

.00305

.0158I

.03828

.00065

.00021

.00004

.00001

.00007

.00026

.00033

.03370

.00805

.00017

.00011

.00029

00053

.00004

.00003

'00333

.00006

.00076

.00306

.00032

.00013

.00006

.00003

.00035

.0m22
-00022
.00003
.00265

.00038

.00002

.00028

.00120

.00214

.00030

.00002

.00005

.00002

.00013

.000I3

.00017

.000I0

.04570

.00016

.00020

.00108

.00229

.o4763

.00008

.00012

.00008

.00012

.000I2

.00032

.00377

.08087

.00005

.00168

.00433

.00005

.00018

.00090

.00138

.00035

.00396

.00016

.00032

.00014

.00791

.0019I

.00009

.00018

'00097
.00069

.00002

.0000s

.00085

.00369

.00975

.00281

.00551

.00005

.00005

.00120

.00123

.00096

.00164

.00005

.00009

.00005

.00005

.00005

.00214

.00005

.00014

'00031
-UJ192
.00447
.00022
.02312
.00089
.00002
.00022
.00029
.00012
.00034
.00055
.00897

-00065
.00017

.00I49

.00308

.00041

.00192

.01770

.00378

.0086I

.00178

.01626

.00036

'00010
'00012
.00002
.00019

.0007r

.00095

.00192

.00179

.00s12

.00053

.00013

.00016

'00213
.00079
.00494
.00024
.01934

.00104

.00259

.00096

'00007
.00007
.0000I
.00004
.00043
.00005
.00003
.00003
.00003
.00496

'00300
.02103
.00721
.00017
.00777
.00011
.00006
.02924
.00017
.0001I
.00011

.00023

.00016

.00026

.00008

.00349

.00179

.00026

.00069

'00033

.00114

.00128

'00029
.00060

.00029

.00002

.00069

.00020

.00008

.00044

.00682

.00173

.00008

'00r34
.00095

.00089

.00028

.00039

.015s9

.00078 .00007

.00I85

.00038 .00047

'00034

.00005 '00077 .00035 .00178 .00008

'00028 .00037 .00068 .00064 -00029 .00032 .00009

.00076

.00036 .00023 .00009

.00145

.00468

.00002

.00020

.0000I

.00032

.00030

.00045

.00011

.00016

.00093

.m292

.00023

.00M4

.ootrt

.00012

.08408

.00503

.00187

.02093

.00047

.00035

.00094

.00094

.00038 .00128 .00088

.00119 -A0263 .W123 .00121

.00059 '00070 .00096 .00055 .00273

.00025

.00474

.00199

.00300

.02136

.00057

.00322

.00003

.00003

.00016

'00006
.0008s

.00037

.0008I

.00277

.00450

.00300

.001r I

.00800

.00002

.00008

.00077

.00003

.00095

.00024

.00188

.o0746
-m,417

'02598
.00096
-02678
.00052

'00008
.00028

'00008
.00088

.00046

.00187

.00283

.00908

.08943

.00068

.00639

.00009

.00005

.00009

'00087
.00092
.01608
.00552
.01729
.00100
.00518
.00003
.00013
.00139

.00002

.00024

.00055

'0004I
.00100
.00068
.00087
.00026

'00037
.00007

.00001

.00003

.00020

.02094

.05301

.00100

.00143

.00008

.00011

.000r9

.00350

.02978
-25771
.00597
.00029
.00041
.00013
.00036
.00301
.00001
.@225

.00n22

.00444
.01598
.02641
.m977
.03018

'00655
.00028
.00055
.02142
.00383
.02I81.00327

z*l
ln
F
z
-l
o
z
F
o
z

F
U)o
za
,fi

z
"lt,
F
z

a-l
F

H

F:T

'00180 .00064 .00302 .00668 .00037

{xl,li I



s0
51
7)
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7t
a)

73
74
75
76
77
78
79
80
8t
82
BJ
84
85
86
87
88
89
90
9I
92
93
94
95
96
97
98

"00009
'43081
.00021
.00214

.00006

.00161
-02932

.03554

.00019

.04230

.02979

.00013

.02720

.00152
-12824
.00199
.01238

.00152

.00809

.00025

.00003

.00009

.00066

.02226

.01120

.00008

'00473
.0I844
.06889

.00349

.00333

.02201

.00048

.00998

.00008

.00002

.00025

.00002

'00360

.00207

.00065

.00018

.02056

.01669

.0010r

.00258

.001 r 1

.o4269

.0020s

.00364

.00005

.00009

.00032

.0067I

.00666

.1 8565

.00023

.02838

.10289

.00256

.00041

.00379

.00210

.00192

.00137

.00055

.01455

.o0552

.00187

.00443

'00014
.00032

oo00;
.00119
.00639

.00012 .00007 .00009 .00007 .00045

'00190 .00172 .00214 .00050 .00086 .00274 .00405 .0003I .00028 .00064

.00043

.09451

.039s4

.00046

.00087

'00998
.00010

.00423

.00229

.00067

.00154

.01099

.00060

.00094

.00024

.07719

.00690

.00758

.00024

00043

-00005
.00503
.00029

.00024
-02657

'00197
.02728

.10622

.00247

.01267

.00158

.12635

.01267

.20702

.00s44

'00039
-o0047

.00005
-00399
-00239

.0028I

.00070

.00936

'00023

.00139

.00749

.00006

.00011

.00059

.01166

.00045

.00006

.00007

.01022

.00306

.00451

.00138

.04915

.00302

.00632

.0040I

.00038

00059

.00007
.00265
.00031

.00040

.01266

.00073

'00018

.00471

.00I13

.00303

.o0132

.02529

.01642

.00428

.00068

.01424

'ooY

.00426
-00237
.00068
.00263
.01r88
.00029
.00095

.00080

.00950

.00019

.00001

.00009

.00581

.01.745

.00076

.00061

.01045

.00184

.00106

.00040

.00018

.00016

.00680

.00003

.0m22

.00023

.00126

.00058

.00044

.00513

.00506

.00164

.00063

.oo942

.00008

.ooo19

.00015

.ooo15

.00015

.00221

.00005

.00019

.00003 .00065

.000I2

.00023

.00117

.00187

-00421
.22044
.00234
.00I87

.00152 .04555

.m216

.01393

.00499 .00229

.00527 .000s8

.00255

.01509

.00002

.00647
.00061 '06805

.01711

.00675
18750

.00012 .00048

'26692

.00757 .00190 .@325 .00583 .00164 .00112 .01476

.09125

.09709

.00164 .00286 .00277

.00053

'00576
.0n,426
.48521
.03801
.00140

.00128

.11592

.19916

.01127

35106

.00017

.31480

.00017

.00r 11

.0000I

.00002

.00739 '00108 '00018 '00050 .00049 .00077 .00074 .00033 .00003 '00041 .00538 .01115 .OOO35

'00164 '00196 'w221 .00095 .00356 .00125 .00305 .00160 .00070 .00015 .oot22 .00058 .00166

.00219 .00005

.00t27

'00I01
.00288
.00133
.00Is5
.02401
.00003
.00190

.010s1

.00261

.00152

.00172

.02735

.00070

.00059

.000r I

.00026

.00179

.00017

.00015

.00133

.00007

.ooo1

.00004
.00074

-002M
.00042
.0005I
.00015
.00495
.00250
.00073

'00223
.00004

'ooY

.00001
.00044
.00003

.01275

.00819

.00082

.00117

.00713

.00433

.00r 17

.00455

.00399

.00I00

.00166

.01470

.00189

'00139

.00787

.00079

.oooru

.00009

.00272

.00044

.00217

.00834

.00040

.00080

.00012
.o0192
.00064

.00440

.00007

.00007

.00232

.00018

.00083

.00009

.00138

.00064

.00537

.00088

.00089

.00008
.00r89
.00269

.00339

.o0047

'00187

.00012

.00105

.00316

.o0527

.00050

.00061

a0r06
.0024/.
.00571

-@214
.00023

99 '46771 '77391 .77245 .5S41I .64927 .79960 -48666 -73162 .3s762 .37121 .41273 .45737 .48638 .20269

100
101
102

-02022
-24207
-2700iJ

-01749
.08916
.11944

.ozt0t
-09379
.11275

.0528I

.06096

.30213

.01565

.09791

.23717

.01009

.03914

.15117

.03505

.09109

.38720

.02249

.08956

.15633

'00891
'05668
.57680

.00532

.o2116

.60231

.02612
-20322
.35792

.02503

.28301

.23459

.01393
-17417

32553
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T.lBr-n 2: h{pur coprrrcrm,tr rnu,r, YuGosL ltt'td' 1962 (continued)
O!

Buying
sectot
D--)

Fndt-grruine
and

titicufture

Building
arts md

craJts
Railzoay
traNPott

79

Lioestock
raising

7:)

b'ishiry Forestry
Geoloqfual

5UlLte3'

Ciail and
hgdraulic

Butlding mghrcerinq

Rioer
arul lahe

8180

Sea-borne
traw?ott

Roa.d
trqnspolt

83

Cm-
mltniationstransPott trailslort

84

Air

82Selling
sector 71Yv

767574 78

I
2
3
4
5
6
7
8
9

t0
il
t2
13
t4
t5
16
t7
IB
l9
20
21
22
23
24
25
26
27
28
29
30
3l
32
?l
34
35
36
J/

38
39
40
41
42
43
44
45
46
47
48
49

.00237 .00226 .04261 .00715 .00147 .00561 .02577 .W522 ,02656 -11774 .10823 ',1.4794 '10336 '00386

: .oo4le .oo;.00038 .00012 .00564 .00187 .00025 .03433 .06779 .02689 .00376 '00185 '00307

.00054

.00022

.00002

.00001

.00001

.00020

.00109

.000I4

.00006

'00010
.00214

.oo29l

.00018

.00018

.00819

.00200

.00655

.00046

.00037

.00006

'00283
.00167
.00005

.000;

.00020

'00005

.00192

'00113
'00009

.000;

.00234

.00684

.00182

.00068

.00208

.00636

.00254

.00078

.00,027

.00415

.01993

.00007

.00105
-o1427
.00210

.00268

.08844

.00012

.00065

.00007

.00681
.00341
.00845
.00007

.00041

.00164

'00361

.00391

.00338

.00029

.00002
-000M
.00280

.0000400014 .00018

.00325 .00693
.00043
.00004

.00057

.00075

.00181

.00004

.00034
-00002
.00001
.00018
.00069
.00005
.00033

.01497

.00043

.00985

.05625

.00074

.00029

.00060

.00006

.00003

.00005

'00004
.00086
.00051

.00040

.00011

.00044

.00037

.00021

.00007

.00127

.00084

.00328

.00036

.00073

.00055

'01111
'00382

.00291

.00200

.03733

.00291

.00255

00401

.00018

.00091

.00473

.00036

.o0127

.c0328

.00419

.00002

.00017

'00053
.0000I
.00010
.c0003

'00009
.00008
-00075
.00072
.00081
.00008
.00467
.00043
.00128
.00014
-00122
.00188
.00108
.00006
.00036

'00010
.00001
.00045
.00137
.00001

.00016

.00011

'00098
.00071
.00039
.m324
.00074

'00038
.00002
.00013
.00009
-00022

.00005

.00015

.00010

'00015
'00025
.00005
.00334

'0010s
.00062
.00133
.00024
.01870
.04107
.04311
.01471
.00389

.00257

.00014

.00006

.00138

.00110

.00001

.00064

.00017

.00204

'00003
.00256
.00050
.00020

.00131

.00062

.00161

.04024

.03307

.00550
-02907
.o1714
.01184

.02204
'00189
.00077
.00,471
.00331
.00052
.40751

.00858

.00305

.03216

.00200

.00655
-00529
.01093
.00799
.05388

.00727

.00059

.00004

.00038

.01160

.00002

.01704

.00376

.04658

.00123

.o37M
-00299
.00402

.00027

.00096

'00203
.00003
.00026

'00023
.00002

'00013
.00054
.00008
.00009
.000I0
.00588

.00064

.00005

.1,4012

.00001

.00049

.00001

.00026

.00364

.00101

.00022

.00032

'00029
'00019

.00657

.00043

.00001

.00048
-06295
.00156

.00204

.00134

.00173

.000,14

.00006

.00002

.00008

.00004

.00006

.00355

00022

.00065
.00007
.00007

.00223 .00307 .00018

-00132
.00081

.00010

.00035

.00010

.00035

.00005

.00020

.00025

.00010

.00015

'00015
.00096
.01963
.00577
.00020

'00035

.o20a4

.00007
.00040
.00054
.00420

'00157
.00023

.06521"

1394s

.00018

.00003 .00003

.00003 '00008

.00017

.00820
.00021

'00413

.00032

.00018

000I0
.00006
.00034
.orY

.00001

.00001

.o0147

.00002

.00003

.00105

.00076

.00009

'00012
.00676

'00099
.00001
.010s7
.00214
.01541
.00006
.00025
.00003
.00p24

.00051

.00001

.01591

.00025

.00006

.00274

.00003

.00010

.00057

.00197

.00006

.00191

.00009

.00011

'00036
.oooro

.00001

.0000I

.00008

'00057
.00077
.00016
.00113
.00021
.00003
.00009
.00422
.00044
.000I7

.01190

.00015

.00995

.00t 53
'00009

.00046

.00003

.00078

.00095

.00003

.00010

.00036

.00036

.00096

.00001
-o0432
-0N22
.00006

.00007

.00008

'00121
.00083
.00183
.00141
.00022
.00001
.00011
.00047
.00122
.00013

.00800

.00537

.00278

.00008

.00002

.00008

.00004

.00442

.00134

.00073

.00058

.00042

.00002

.000i5

.00025

.00044

.00033

.00007

.00279

.19471

.00034

.00116

.00007

.00082

.00007

.00007

.00075

.00136

.00041

.00252

.00021

.00007

.00184

.00048

'oooot

.00278

.04295

.o1794

.00003

.00002

.00002

.00001
.00015

.0I019

.00873

.00014

.00014

.00018

.00004

.00080.00010
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50
5I
52
53
54
55
56
57
58
59
60
6t
62
63
64
65
66
67
6B
69
70
7t
72
/J

74
75
76
77
7B

79
BO

8/
82
3J
84
85
86
87
88
B9
90
9t
92
93
94
95
96
97
98

.00001

.00100

.02093

.00009

.00014
.00003

'ooY
'00008
*a:

.00008

,m:
.00020

'ooY

.11275

'00290
.03036
.00014
.00035

.00043

.00022

.00003

.00455

.00003

.00015
-00020

.00164

.000I1

.00032

.00539

.00045

.00152

.00006

'00391
.00488
.00085
.02264
.01509
.00008
.00120

.00014

.00014
.c0036

.00041

.00r50

.00020

.00866 .00885

.00002

.00002

.00024

.00038

.00054 .00048 .00328 .00392 '00030 .00212 .00569 .00104 .00041 .00032 .00082 .00199 .05220 .00171

'00001
.00018

- .0155

-00054
.00018

.00018 '00039 .00164 '00150 .00678 .00077 '00Is8 .00219 .00136 .00323 .00157 .00921 .00237 .00447

-00014

'00858

.02200

.00046 .00008 .00020 .00054 .00019

.00076

7.0002',
.92329 .09632

-28425

'00036

.00018

.w042 .00024 .00146 .00472 '00025 .00837 .AU32 .A0249 .00019 .0000r .00109

.00020

.00001

.00015

.00052

00001

.00076

.00038

.00124

.00004

.00026

.00594

.00003

.00004

.00001

.00106

'o0042
.00028
.00505
.00372
.000'12
.00039

.000s5

.00073

.00109

.00510

.00018

'00018

.00455

.00346

.00036

.00674

.00637

.00164

.00798

.00097

.00322

.00010

.00002

.00004

.01526
-00214
.00025
.oot77
.0040I
.00,427
.00034

.00248

.00501

.00046

'00025
.00481
.00885
.00020
.00035
.00359

.00025

.00288

.00015

.00066

.00r21

.00010

.25e

.01879

.0002s

.00407

.00003

.01321

.00133
-00042
.01 I00
.o0721
.00023
.00060

.04057
-a$72
.40125
.aa141
.00005
.o3342
.00245
.00026
.00498
.00430
.00025
.00037

.00143
.0000I
.00836
.01221
.00038
.00005
.00010
.00937
.00258
.00165
.02363
.02871
.00051
.00232

.00334

.00107

.00042

.00023

.00113

.00120

-00325
.17178
.00199
-01752

'00145
.00018
-00470
.01120
.00181

.oo7%

.02367

.04951

.00211

.00152

.01483

.00029

.00104

.00526

'00040

.00485

.00292
-00119

.00054

'00196
.00081

.00008

.00102

.00018

.00012

.00295

.00016

.00020

-00324
.00044

*r,

'00025
.00203

'00083

.00148

.00860

.26328

.00026

.00719

.00109

.w743

.03380

.00020

.00534
.00043

.0000t

.a0174

'00002
00009

.00008

.00030

.00151

.00004

.000I3

'000I0
.00014

.00055

-01092
-00055
.00I09

.00073

.00073

.006'77

.00058

.00088

.00023

.00588

.00042

.00035

.00019

.04124

.00031

.02269

.00107

.00097

.000s3

.00154

.00348

.00066

.00006

00001

.00001

.00081

.00001

.00341

.00014

-.00007
.00048
.00041

.00235

.00054

-o5733
.00039
.00041

.00018

.00157

.00028

.00056 .00048

.00010

.00075 .0ol21

99 .30623 -99071 '30135 .12196 .08283 .59867 .50213 .46601 .44125 .52830 .42895 .61127 .39008 .18047

100
t0t
r02

.o7320

.36e99

.25546

.09826

.51674

.26304

'01538
.34173
.56005

.01904

.1 8251

.19978

.05270

.19645

.24872

.0I156

.23863

.28379

.09620

.2AA6t

.26194

14160
11537
19474

.09221
.1 8585
.29299

14379
12897
11597

.16346

.20604

.24041

.06741

.22684

.52528

z
L.
-t

Fl
foq
.l
a
Fl
PH
U)
Fl

o
v)

z
U

2.

r{
a
v)

z

o
(J
U)
!'P

7
F0

F1j
o
Or

O!



T;rsr-e2 INPur CoEFFICIENT TABLE Yuoosllue 1962 (continueA

Buyinc
sectot
D--)

I
)
3
4
5
6
7
8
9

1A
1l
12
l3
l4
l5
16
17
I8
19
20
2l
))
2i
24
2s
26
27
28
29
30
3I
32
i3
34
35
36
37
-t8
i9
40
4I
42
43
44
45
46
47
48
49

Trarc-
shipwdt
of,d othq
sqaices

85

'01066
.00183
.00501

.00006

.00047

.00212

.00012

.00012

'00100
.00012
.00059
.00112
.00660

Catqing
llletal-

ptocessing
sfltces

aad rePaits

91

.00653

.00165

'00068

.oo477
-00021
.00021

.00387

.0003I

.00058

.00058

.00031

Shomakqs'
squiccs

.00287

.00074

.00074

Othr

.005I7
-00497
.00058

.00234

.00819

.00068

.00'n2

.03492

.00753

.00163

.00415

'00054
'00013

.@174

.010I7

.01004

.00013

.00054

.00509

.00054

.00094

'00013
.00040

.00402

.o1526

.00027

.00134

.00669

.02958

.00602

.o7991

.02195

.09262
-00174
.00040

.00013

.00013

.00080

.00040

.00040

.00187

.00107

Elecbo- Wood-
technical firoces$ngtdotces terut@s Tailorst

and reiairs ond rePairt suaices

92 93 9.1

Public
{t;litiet

97

Suap
md walc

Stotage
atd olhcr
setticcs

.00806

.0020I
'00008

.00890

.N6

and
toLartsm

handicraft
sfiulces

.02251

.01427

.00161

.oo49g .01585 '00361 '00189 'OOOI3 'OOO74 '00624 '01734

.02398 .01664

Retail
trade

86

lVholesale
trade

87

.00519

.00196

.00023

Extfrnql
trade

'00210
.00118
-00005

95 96 98
{Seiling
I sector
v

90
88 89

.01M8 .00660 '01256 '00344

-00377 .@030 '00080 '000'22

.00723

.00298

.00023

.00043

.00014

.00037 '05150 '03560 '00498

.00076

.00013

.00013

.00005

'00107
'00001
.00002
.00002
.00001

.00038

.00021

.cp,210

.00042

.ool41

.00004

'00004
.00063
.00076
.cf,n,zs
.00004
.00504

.00138

.00008

.00008

'00315
.00134
.00013
.00141

.00076

.00239

.00143

.Co042

'o0017
'00I34
.00558
.01188
.00411

'00995
.00432
.00004

'00008
.00130
.o0f/zl
'0a122

.00004

.00004

.00019

.00037

.00529

.0001I

.00309

'00003
.000I9
.00012
.00024
.00005
.00137

.00.245

.00534

.02380
-00004
.00123

'00048
.00132
-00122
.00046
.00012

'00059
'@067
.03849
.03842
.02262
.01268
.00020
.07053
.01568
.00026
.00413

.00021

.00014

.00021

.00042

.00021
-00[,42
.00021

.00126

.01017

.00147

.00021

.15994

.00021

.oo3't2

.00084

.00351

.00561

'00039
.00478
.01872
.00039
.02018

.00088

.00068

.00156

.00068

.00214

.00039

.00409

.00107

.00809

.02037

.00039

.00253

.02051

'01238
'00663
.01462
.00877

.00014

.00179

'01112
.00019
.00048
.00057

'00488
.0004I
.01935
.00368
.01849
.00787
-03209

'00007
.00067
.00112
.00007

'003,14
.00624

'00014
.00232

.00007

.00168

.oot26

.00002

.00002

.00019

.00011

.oot22

.00002

.00018

.00001

.00025

'00038
.00057
.00011
.00237

.00002

.00005

.00036

.00135

.ool42

.00001

.00017

'00003
.00033
.00035
.00033
.00007
.00560

.00078

.00021

'00014
.00378
.00086
.00021
.00021

.01205 .01768 .00013 .00287

.00342

.00029

.00012

.00642

'00347
'00589
.0n.241

.m.212

.00018

.00004

.00004

.00049

.00032

.@006

'00001

.00004

'00005
.00027
.00042
.00005

.00024

.00008

.00010

'00314
.00403
.00272
.00726

'00002
.00001

'00058

.0000I

.00002

.00002

.0n.337

.00025

.00392

.00008

.00008

.c0o29

.00016

'00008
.00156
.00048
.00007

.00221

.00067

.00069

.00215

.00I89

.00069

.00399

.00017

.00005

'00009
.001 18
.00031

'00031
.00023

.00058

.01950

.01263 .00031 '0011 1

.00088

.00409

.00042 .00013 .001 I 1 '00058

.00021 .00088

.00101

.00101

.00003

.00016

.00041

.00047

.00060

'00451
.00601
.00058
.00464
.00008

.00406

.00030

.0r 12I

.00383

'00068

.00I00

.00005

.00244
-00213
.00022

.00206

'00059
.00006

.00016 .00017

.00084 .00078

.00012 .00015

.m352

'0m12
.00006
.00077
.00094
.00177

'00165
.0007I

.00039

.00074

.00328

.00505

.00r80

.oor33

.00007

.00015

.00017

.00468

'00058
.00041
.o0497
.00110
.00003
.00023
.00025
.00003
.00091

.00m9

.00074

.m287

.00074

.00111

.00019

.00019

.00163

.00093

'00093
.00737
.00299
.00005
.00033
.000I0
.00012
.00084

.00013 .00315

.00031

.00031

.00180

.06804

.1 8283

.o1764

'000r8
.00018 .00035

.00013
.00037
.00389

z-l
ln
Fz
-l
o
z
rr
(l
o

F
a

z
v)

\1

z.t
rt
F
z
U

U)-tF
ts

P
;

.w047 .00055 '00347

tilrl rr

.000r3 '00176

ir



50
5I
52
53
54
55
56
57
J8
59
60
6t
62
63
64
65
66
67
68
69
70
7l
72
/)
74
75
76
77
78
79
80
8l
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

.00018,T

.00506 .00208

.m009
.00018 .00004

.00194

.005I2

.00041

.00318

.00736

.00076

.00458

'00050

-00027

'00329
.02576
.00021
.00085
.00379

.00245

.00018

'001t0

'00152
.00161

'00005

.00894

.00588

.00050

.00029

.00340

.03567

.00067

.00243

.01167

.00009
-oo1z4
.00737
.00044
.00185
.00785
.00008
.0006I

'00348
.00081

004:

.00595

.01258

.00045

.00292

.00004

.00103

.m,429

00009

.00258

.m270

.00219
-o4737
.03843
.00049
.00307

.00388

.m4n2

.00201

.04618

'0368I
.000I3
-00294

.00210

.00063

.00161

.03416

.02876

.0002I

.00224

.00031

.00054

.00162

.o3424

.028'11

.00009

.w225

.00n.zz

.00019

.01222

.00459

.00536

'00045
.00033

.01150

.00045

.oo2n
'0058I
.0008I

.05036

.22336

.42138

.00107

.00012

'00002

.00006

.00004

.00015

'00001

.000;

.00021

.00361

.00562

.00055

.00227

.003I I

.00609

.0005s

.05103

.22322

'50730

.00420

'00029

.00644

.00682

.00019

.00020

'00049

.0I659

.00152

.00065

.00146

'00160
.00133

.02510

.22687

.26011

.00120

.00567 .00195

.00021 .00045 .25726 '00429

.00107

.00455

.00093

.00007

.00055

.00015

.00026

.00023

.00016

.00748

.000;

.00119

'00067
.00133
.00001
.00266

.00281

.00206

.00483

.00035

.00023

'00019
.w229
.01645
.00052
.00313
.w932

.00093 .00563 .00189 .0ool3 '00713 '02915 '00428

.03219 .00604 .00190 .00187 .w274 '00085 '00102 '00166 '00218

.0020r .00218 '00012 '00013 .00013 .00037 .02934
.00390

.00086

.00039

.0oo2l .007s7 .0006? 'ool74 '01887 '00031 '00139 '00I9s

.00269

.00143

.00080

.00030

.00034

.00022

*rt

.00461

000;
.00631
.00537
.00359
.00013
.ool27

.00246
-oo294
.00017
.00012
.000r0
.00118
.01005

'00039
.00159
.oo702

.00253

.000s3

'01063

.00I06

.00183
.00061
.00068

'00078
'00066
.00002
.00036

.01887

.00182

.w236 .00252

.00I l8

.00194

.00079 .00332 .00511 .00134 .00063

.0036r .00330
.00295

'00014

.00214

.0033I

.00010

.00037

.00065

.00167

.03535
-02971

.00983

.00364

.00093

.00332

.01674

.00231

.w224

.N2M

.00185

.04133

.03363

.00019

.00263 .00132

.00031

.00036.00736 .00065

.00059 .00054 .00072 '00029 '00092

-01278
.00218
.00713

.00537

.00037

.00248

.00341

.00338

'00082

.02338

.23073

.62564

.ott76

.00043
-00228

.00314

.00290

.00143

.03125

.20201

.62037

.00602

.00321

.00I34

.00294

'00120
-00080

.0r687

.22621

.27747

.00084

.00007

'ooY

'00028
-000r4
.00042

.00168

.40863

.23367

.00013

.00004

.00009

.000I9

.00009

'00019
.00028
.00037

.00287

.37988

.24986

.ao214

'00010
00487

.00097

.00097

.01248

.01r02

.29587

.27189

.00330

.w259
-000I2

-05346
.30994
.47321

.00018

.oo02z

.00013

.00319

.37452

.2671t
.25000
.75000

99 .14117 .12026 -14636 .09510 .21844 .16339 .487s2 .47945 '35602 '35s17 '36739 '42123 '30489

100
101
102

.05671

.30571

.49641

'01165
.l 3331
'15994

103 I'00000 1'00000 1.00000 I.00000 1.00000 l.o000o 1.oooo0 1.00000 l.oo0oo l.o00o0 t'00000 l'00000 1'00000 l'00000

1

z
q
Fl

o
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Fl
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z
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ooa
rr

7
t!*l
Fo

s



TABLE 2: INpur coerrrclENT TABLE, Yucosr,.q.\'IA 7962 (continued)

z
'lg
Z.

-l

z
rl
oo7
E

aoza
oFi

z*l
rn

z
U
e
v)*l
F

U

-l

Bu1ing
seeto/

General
consum?tion

10tl

Totql
consum|tim

Total
avqilable
resrurces

104,228
I I0,205
36,623
44,166

119,434
15,755

387,109
73,481
24,934
90,126
59,457
28,407
23,028
21,470
14,274
10,172
25,590
24,119
38,716
I 5,584

t83,552
30,973

346,572
39,201
81,049

203,O'79
96,875

tt5,4t4
66,9I8
1'' all

70,782
57,101
36,773

109,413
55,1 68
48,594
24,468
18,842
77,971
82,760
32,948

127,957
132,609
I3.980
lo,l34

176,792
121,955
M,383
69,O54

112,683
20,033
48,1t7
51,464

Value of gross

Plo&rction,1962,
millions of dinars

at Prollucers' Plices

108

'fatql
(r-e8)

Incrtase
in stochs

a;/oss
iru?stfraent

104

Personal
consum?tion

103

(Millim di.nars dt Prodrcers'
15,002
12,344

607
3s4

I 0,593

4,0)4
4,060

3,422

5,80s

28,284
'ra t)1,

103

2734e

24,368
3,165

603
8,953

17,544
I0,359
9,232

1,080

48,325
3,296

39,141
33,727

6,701
48,589
90,406
13,625

ExPorts
'fotttl

jinal use

706Y* 10710510210199

595

,189
323

,508
,403
960
995

17,644
2,434

I
2
3
4
5
6
7
8
9

t0
1t
12
t3
t4

16
l7
l8
19
20
2t
))
ZJ

25
26
27
2B
29
30
i1
32
)s
i4
35
36
37
3B
39
40
4l
42
43
44
45
46
47
48
49
50
5l
52
53

81,003
91,524
35,414
39,298
85,774
15,104

349,875
65,425
23,762
68,1 63
39,3r2
20,129
13,304
15,015
9,190
9,429

24,958
24,080
34,411
13,231

150,103
6,444

68,'125
6,350

42,362
63,890
19,853
10,902
26,537

1,011
47,013
7,1o9

31,661
98,106
49,807
9,279
3,479
6,374

54,729
71,545
30,877
91,32'l
41,180
8,231
5,742

94,982
80,874
29,999
7,669

340
1 1)t

36,658
37

1,269
7t7

7
4,489
8,674

448
2'1,239

7,544
1,172

20,116
i 8,956
3,800
3,729
5,052

644
134
632

39
,1,058

1,568
20,894
4,025

35,049
t,071

16,009
18,241,
2,028

65,703
9,7'78

780
19,9I9
1,340
1,045

11,03 3
4,642
2,122

675
110

3,701
7,925

l3
3I,338
29,584
2,380
3,119

19,258
492

3,546
4,705
9,716
1,635
4,541

t 3.o53

Prices)
6,954
5,620

21,956
17,964

607
379

21,964

i,010

1,847

) )'17

1,294
8,497

34,892
59,5s9

1,449

27,309
4l

28,632
3,826

719
32,590
18,271
10,637
16,939
2,446
2,046

50,869
3,369

42,063
34,427
6,823

49,518
93,288
13,735

302
36,5s3

)1 ))\
I 8,681

1,209
4,868

33,660
651

37,234
8,056
1,172

21,963
2AJ4s

8,278
9,724
6,455
5,084
1,143

632
39

4,325
, 1S1

33,449
24,529

277,847
32,851
38,687

139,189
77,022

104,s12
40,381
31,266
23,769
49,992
5,112

11,307
5,36I

39,315
20,989
12,468
23,242
11,,215
2,071

36,630
91,429

5,749
4,392

81,810
41,081
t4,384
61,385

112,343
rc,749
11,459
53,427

104,228
93,881
31,817
31,580
94,946
11,418

328,210
71,238
20,594
8I,789
57,852
21,179
21,279
19,778
12,284
7,309

25,585
23,049
38,609
I 5,578

165,877
23,510

163,813
,l )))
73,O94

162,562
93,r05

I06,860
50.837
28,802
69,013
40,064
31,321
66,027
29,921
39,758
22,9'18
17,722
67,725
77,206
32,101

127,720
132,100

13,000
9,s8I

170,t31
10I,353
38,554
66,492

109,634
15,890
47,779
53,356

25
11,3713,022

203
8,985

512
1,010

,847

6l
427

) 177

1,294
2,692

6,608
34,135

1,346

4l
4,264

661

lt6
23,637

727
278

7,707
2,446

966

2,544
73

) Q1)

700
122
929

2,882
I10
302
449

4,I55
4,487

58
14

3,480
14

267
785

10,2'18

8,653
3,6s9

1,,789
3,177
3,809
2,131

24L
274

2A,504
223,860

20,849
22,678
77,403
11,775
37,360
28,814

I 7,889

4,603
2,043
1,721
2,502

844
12

5,292
8,753

673
20,489
6,162
4,015
6,895
9,339
1,339
6,616
3.82I
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54
55
56
57
58
59
60
6t
62
63
64
65
66
67
68
69
70
7t
72
/J

75
76
77
78
79
80
BI

83
B4
85
B6
87
BB

B9
90
9t
92
93
94
95
96
97
9B

99

t00
101
102

l0
30,869

928
96

6,248
1,271

1,2,728
173

18,126
4,638

14,213
2A,216

19,0s8
1,885
2,726

577,057
63,740

I 1 5,589
4,448

88,759

12,665
27,949

145,833
107,605

2,113
5,3,8
1,444

45,083
21,203
24,649
31,107
68,215
22,740

8,761

681
19,2t4

482,575
112,654
11,330
2,853

76

1,519

2,285
5,048

18,4n
12,820
3,206

93

846

48
38,460
6,527
1,733

66
1,210

298
4,623

31,366
3

279
2,249
2,988
9,456

11,719
50,382

1,080
8,835

273

to7
27,099
61,,132
8,376
) a))
6,718

222
3,789

2,759
37,315

5,317
6,170

I 1,504
16,7'74
19,314
29,402
70,494
16,025
38,841
20,963
24,958
37,320
20,362

75,226
31,723
3,629

11,663
295,143
12L,540
1t2,162

3,134
)fi a)1

65,381
4,398

791
2,125

54,041
20,222

3,893
163,252

61,228
7,917
5,463

69,010
7,769
1,356
7,763

21,489
10,632
1,675

10,190

2,280
718

1,015
2,282

710
t,588

20,571
4s3

4,121
11,269
2,006

10,751

1,124
277

4,601
10,978
7,892
6,387

430
188
204

a )1q
6 ))1

436
8,592
5,952
l,151

612

5,725
308
882
533
122

3,456
20,65t

I I,s04
19,054
20,432
30,417
72,776
16,735
40,429
20,s63
25,909
37,320
20,860

75,226
52,294
4,082

15,784
306,412
123,546
322,913

3,134
21,547

277
4,601

10,978
7,892

71,768
4,828

979
2,329

59,320
26,M5
4,329

171,844
67,180
9,068
6,075

69,010
13,494
1,664
8,645

22,022
10,754
5,131

30,841

t 3,800
21,911
20,468
31,560

1 13,618
24,950
42,162
21,746
27,119
38,263
26,777
31,366
75,756
57,670
6,986

20,326
315,868
t42,183
373,295

4,214
31,063
19,764

487,1.76
153,632

19,329
104,008
66,436
9,355
4,751

68,436
26,667
1o,737

176,892
93,522
59,678
15,067
75,1 80
15,182
2,1,23
9,990

)'r r'r1
I0,806
5 ?15

30,841
1,272

13,810
52,780
21,396
31,656

119,826
26,221
54,890
21,,9t9
45,245
42,901
40,990
51,582
75,756
76,728

8,87I
23,052

892,925
205,923
488,884

8,662
119,822
19,764

499,84t
181,58I
165,162
211,613

68,149
14,673

6,1 55
tt3,5t9
47,870
35,386

207,999
161,737
82,378
23,828
7s, I 80
68,952
7,471

14,255
')) ))\
10,806
I0,258
41,815
36,588

13,791
46,077
2t,396
31,652

11.6.062
24,940
43,386
2\,917
32,699
4t,573
38,054
45,803
75,739
75,184

8,s51
18,023

797,214
184,703
425,254

5,492
I 16,610

19,764
499,841
1 8 1,581
165,162
2r0,391

68,149
14,673
5,536

113,519
47,870
I 6,980

207,999
161,737
82,378
23,828
75, I 80
68,952
7,411

14,255
,) 1'.r7

10,806
10,258
4r,815
27,000

7,662,899

796
2,011

436
1,095
2,382
1,688

717

645
1,294

527
5,097

655
1,554

6,918

,500

si
498

.t ,aa

879

334

\ 16)
475
4.69

53,770
5,348
4,265

939
430

I ,183

5,023
1o,974
35,316

749
29

162
201
52
1t

Total decrease in stocks
Total imports

1,008

196,945 1,168,940 196,742 2,231,814 278,831 2,510,645 4,673,272

264

8,559,8313,886,559

300,200
1,430,961
2,045,179

7,662,899

51,671
845,261

103

8,559,83 I Total available resources
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output analysis. The most significant adaptations in the
official classification of activities were those needed for
the sector of arts and crafts, which was isolated from
industrial and building activities and shown separately'
The Yugoslav official nomenclature of activities con-
siders arts and crafts as production-a production of all
products processed in arts and crafts organizations as a

separate activity. In the regular statistical inquiries which
are being used for the compilation of the tables therefore
a considerable volume of production of certain manu-
facturing activities and construction, together with other
arts and crafts production, has been presented in one
cornmon sector "arts and crafts" regardless of the fact
that the destinations of these products, as well as the
kinds of raw materials from which they are processed,

differ widely. In order to secure a better homogeneity of
sectors in the compilation of the input-output tables the
production of arts and crafts organizations was treated
in the same way as the production of counterpart
industrial organizations. This treatment brought about a

certain incomparability between the data in the input-
output table and those of other statistical inquiries for
which the offi,cial classification was used without any
change. Since this definition of sectors was used only for
the cornpilation of the 1962 table, that table is not fully
comparable with those for previous years.

The tables do not show a dummy sector "unallocated"
although every time in the course of compilation, and
particularly in its first phases, there appeared a con-
siderable amount of insufficiently defined or totally
unidentified resources rvhich could not be broken down
directly by producing industries or by using sectors. Such

insufficiently defined categories are found in almost all
the flelds of economic statistics. In regular statistical
inquiries these discrepancies are not considered as being
of essential importance, but when all these resources are

assembled into a system of methodological and classifi.ca-

tory reconciliation, such as an input-output table, they
lead to a further increase in the amount of undeflned
values. The sector "unallocated" has been completely
eliminated from input-output tables so that the users of
the tables and the relevant inverse matrices of technical
coefficients may feel more at ease. Various procedures,
often relying on indirect assessments, have been used for
the elimination of these insuff,ciently defined amounts,
which decrease yearly as computation methods improve
and the system of statistics is modifled.

The tables deflne the value of production as the sum of
the values of products and productive services according
to the specified nomenclature of goods, and show it at
producers' selling prices. This value therefore comprises
depreciation, personal incomes, accumulation and funds,
and the value of material (reproduction material con-
sumed for the production purposes as deflned).

The flow of distribution of production in input-output
tables, such as the flow table underlying the 98-sector
coefficient table shown in table 2, involves both domestic
and imported products consumed as reproduction
material by industries and as final products, by categories
of distribution. The value of these products is shown at

producers' prices for the consumption of domestic
products and at domestic prices at the Yugoslav border
for the consumption of imported products. The con-
sumption of domestic agricultural products is also shown
at producers' prices which, for the private sector of the
economy, have been equal to the purchase prices of
agricultural products.

The producers' prices which have been used in the
compilation of tables cover the turnover tax and thus
depart from the concept more often used in the fleld of
input-output statistics. The consumption of imported
products is shown in prices inclusive of customs duties.

Subsidies have been treated as a part of the price
realized by producer (unless they are used for the
remittance ol losses): this means that the value of the
subsidy is included in the value of the production of the
industry receiving the subsidy. In the case of industries
which purchase and consume the products of such an
industry the consumption of these products is not
computed at actual market prices, which are lower by the
amount of subsidy, but at prices inclusive of subsidy. If
the consumers of such products are productive industries
their "accumulation" is diminished by the amount of
subsidy.

The way in which intermediate consumption is
presented in input-output tables is itself determined by
the deflnitions of the basic categories of production and
distribution involved in the scheme of the input-output
tables: the table's definition of the production fleld
determines the industries whose products will be shown
in the quadrant of intermediate transactions. The
services of all other industries not considered as produc-
tive are treated in the autonomous sectors of the input-
output table. The fleld of intermediate consumption
consequently excludes such items as insurance costs,
interest rates, financial operations costs, per diem
allowances for business travel, and distributors' com-
missions, which are otherwise covered by the costs of
economic organizations. The differentiation of current
and capital transactions in the input-output tables is in
full accord with accounting practice. All the purchases
which appear on the debit side of the cost account of
economic organizations have been considered as current
transactions and all those of the investment account as

capital ones. In the tables, imports are treated as a part
of available resources (rows) and exports as a part of
distributed resources (columns). Under exports and
imports are shown only transactions with foreign
countries relating to material goods and the payments or
receipts of productive services rendered or consumed.
Other items in the balance of payment which relate to
non-productive services or to financial transactions are
excluded.

Imports are shown in the tables by couoterpart
industries which turn out products of the same kind, and
not by the industries to which the imported products are
destined. This procedure has been used in all the Yugoslav
input-output tables so far published, although the com-
pilation of the 1962 tables involved experimental tables
showing imports both by counterpart domestic industries
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and by consuming industries. In those experimental
tables the number of the productive sectors is 98, but
each row is subdivided into three sections (table 1).

Gross investment is shown as a separate sector of final
demand. It is deflned so as to cover only material goods
and productive services (transportation costs of equip-
ment and the margins of external trade and trade
organizations) which are intended as replacements and as
increase in flxed assets, as well as investment in non-
economic activities. The value of residential construction
comes in this sector and not in that of personal or public
consumption. Gross investment does not cover invest-
ment for the maintenance of fixed assets because practice
treats the latter as part of the current costs of economic
organizations. Neither does it cover those expenditures
which debit investment funds relating to non-productive
services, payment tbr purchases and repayments, personal
and other outlays for training of personnel, outlays for
purchase of used flxed assets, etc.

Decrease in stocks is shown as a part of available
resources and increase as a part of distributed resources.
The stocks cover fi.nished and semi-flnished products of
all producers (manufacturing, agricultural, forestry, and
arts and crafts enterprises), products in wholesale and
retail trade organizations, and raw materials with the
producing organizations or on material reserves. Stocks
in households, state administration organs or other social
services are excluded, since with these consumers the
purchase of goods is identified with their consumption.
The exception to this is the stocks ofagricultural products
in peasant holdings, which may be considerable in
amount and change markedly from year to year. Un-
finished production in shipyards and building enterprises
is not treated as changes in stocks, because the total value
of the work of a given year is the sum of the payments
made for work to be completed during that year. The
value of unfinished production in these enterprises is
covered by the corresponding item of gross investment.

Final consumption, as a part of flnal distribution of
social product, is divided into personal and general
consumption. Personal consumption consists of domestic
and imported material goods and productive services
consumed to meet the personal requirements of the
population. It also covers the at-home consumption by
rural households. Resources for personal consumption
are derived from personal incomes, salaries from the
budget for economic activities, receipts from social
security etc. General consumption consists of material
goods and productive services consumed in order to meet
the requirements of administration, of national defence,
of health, and of educational and other social services
which are fi,nanced from the budget or from funds.
General consumption in the input-output tables, as

distinct from the national accounts, excludes subsidies.
The structure of general consumption, as well as of other
sectors in the table, is shown at producers' prices and
covers only material goods and productive services.
Budget outlays for subsidies are already comprised in the
producers' prices of subsidized products and services in
the relevant consuming sectors.

I

lI. Souncrs oF STATISTICAL DATA AND METHoDS oF
ESTIMATION

As has been seen, the compilation of the input-output
tables for 1955, 1958 and 1960 was based primarily on
available statistical materials which originated from
regular statistical inquiries. For the first time the 1962
table utilized additional data collected especially for its
own purposes. This collection was carried out through
special questionnaires covering all economic orgatiza-
tions in the social sector of the economy, which made a
"Report on reproductive consumption, stocks, purchases
and sales in, 1962". This report made it possible to
decrease considerably the area of input-output flows
which have not been covered by regular statistics. AII
the data problems could not be completely solved with
this report however and further extensions and improve-
ments in the system of economic statistics are considered
necessary.

The basic characteristic of this report is that it contains
only value indicators (excluding natural) and that groups
of raw materials, products and industries are defined so
as to conform with the sectors of the iuput-output tables.
Although the use of these questionnaires permitted a con-
siderable decrease in processing costs and in the time
taken for the construction of the table, further supple-
mentary information is needed foranydetailed elaboration
of the tables.

The report contains basic information on various
items:

(a) consumption of raw materials, materials and small
inventory and stocks of materials and trade goods
purchased from other enterprises;

(b) services rendered to the reporting enterprise by
other enterprises, specifically: services for repair and
maintenance of machines, transport means, construction
projects; transportation costs by branches of transport
(railway, sea-borne, river and road) shown separately for
raw materials and materials spent by enterprises and for
finished products and goods sold by enterprises; costs of
business travel, communication, forwarding, loading and
unloading, and public utility services (water, garbage
disposal, rent) etc.;

(c) stocks of own products, broken down by finished
and unfinished products at the beginning and the end of
the year and by industries (statistical units);

(d) consumption of own semi-flnished products and
services by industries (statistical units) in which such
products were either used or produced.

Each enterprise filled in separate data for every unit
defined in accordance with the classiflcation of industrial
activities. Which units were to be separately presented
depended upon whether they were considered as primary,
secondary or auxiliary in the given enterprise.

Secondary activity units are those whichhave developed
alongside a primary unit in the enterprise but which do
not carry out the industry for which the enterprise was
founded. They include plants which use the waste and
by-products of primary units, or which produce electric
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energy, packing material or some other product that can
be used in the primary units of the enterprise. Auxiliary
units work almost exclusively for the needs of the
enterprise in which they are incorporated. Commodity
production and sales to other enterprises appear in them
only occasionally.

All units which by definition fell within primary or
secondary activities were considered as separate statistical
units and for each of them the enterprise was asked to
give all information as if they had been operating as

independent enterprises. Units which were considered as

auxiliary were included in the primary activity of the
enterprise if it had only one primary activity, but in the
activity which they predominantly served if it had more
than one primary unit (i.e. industries).

To secure adequate uniformity in the presentation of
the data for the most important activities, which usually
occur within a majority of enterprises, separate units were
prepared. Among them, the following should be noted
in particular:

(a) own-account construction of economic organiza-
tions not specialized in construction, except for con-
struction maintenance works of smaller volume;

(D) own-account big workshops of economic organiza-
tions for repairs and maintenance and production of
machines and accessories;

(c) units producing packaging material of a higher
degree ofprocessing;

(d) plants for the internal supply ofelectric energy; and
(e) retail shops and territorially separated warehouses

for wholesale purposes, which belong to industrial,
agricultural and other producing organizations.

This report provided the principal source of informa-
tion on intermediate consumption for all economic
activities. But not all the necessary information could be
obtained for activities in which the share of the private
sector in the total production is signiflcant; therefore,
other sources from economic statistics had to be used as

supplementary information.

The computation of the value of agricultural produc-
tion, the productive consumption in agriculture and the
distribution of agricultural products was based through-
out the compilation stages on estimates or normative
calculations.

For trade margins and transportation costs, by types
of trade and transport and by sectors for which direct
data could not be obtained from the enterprises con-
suming these services, the computation was based on
the average figures for individual kinds of commodities
from relevant trade and transport enterprises.

The basic data on the value of production and its
structure (items of primary inputs by sectors) are
obtained for all the sectors by processing the regular
annual reports of all economic organizations in the social
sector which present an extract of their annual accounts
of settlement. These results are also the principal source
of data for the computation of national income and
social product in Yugoslavia. In the collection and com-

pilation of data from these reports by activities (units)
use is made of the above definitions of basic, secondary
and auxiliary units as well as of the procedure of separa-
tion and special presentation of data for non-primary
units ofenterprises.

The existing data from the regular statistical inquiries
have been used as the basic source of information for the
majority of flnal demand sectors. These, however, are not
suitable to the input-output framework as regards the
classifications used and particularly as regards prices. The
estimation of the composition of gross investment, and
personal and public consumption has therefore been
based also on data on production, imports, exports and
stocks, by groups ofproducts and services.

For each sector of the basic table the form shown
below is used to obtain details of domestic consumption:

Symbol
ReProduction Work Consumer

fratetial instnnnents goods Total

Production ...
Imports .....
Exports .... .

Stocks-increase

Domestic consunrption.

This procedure has established the control totals of
consumption for the basic consumption categories
(investment, reproduction material, personal and public
consumption) and secured their reconciliation with the
total amounts of production, exports, imports and
stocks, as shown in other parts of the table. For the
sectors producing articles destined mainly or only for
one consumption category (such as crude petroleum,
fermented tobacco, tobacco preparations or leather
footwear) the figures thus obtained are used as final data
on consumption. For other sectors the data obtained in
this way have been used as the control total according to
which the estimates of consumption by various using
sectors are made consistent with the system of input-
output compilation.

IU. Use oF INPUT-ourPUT TABLES

The whole of the work on the compilation and
publication of input-output tables has so far been only
in the Federal Institute for Statistics, where the most
important work on the Yugoslav economic statistics has
been concentrated. The influence of input-output
statistics on the existing system of data increased so
considerably with the passing of time that today it can
be said that in Yugoslavia the input-output statistics,
together with the system of national accounts, represent
one of the most significant factors determining the
nature and extent ofdata collection for general purposes.
The relative slowness of the adaptation of existing data
to the requirements of input-output statistics and national
accounts is the result of the real difficulties encountered in
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changing the routine methods of vrork while maintaining
the continuity of existing statistical series.

In addition to the use of input-output statistics for
these essentially internal statistical purposes, the tables
have also been used in the Federal Institute for Statistics
as the source data for separate computations and
statistical analyses. Under its programme of work the
Institute limited the analytical use of the tables mainly to
the standard computations and analyses which permit
and simplify the practical application of input-output
technique to the computation of various aggregate
indexes and "real" values, as rvell as to the construction
of special economic balances which are compiled directly
from the data of input-output tables.

Computation of inverse matrices of technical co-
effftcients and other coefficients and structural parameters
has been carried out in the Institute for all the input-
output tables compiled so far, with the exception of those
for 1955. In this connexion a series of standard pro-
grammes have been prepared in the electronic centre of
the Institute for the inversion at various levels of
aggregation, the multiplying of matrices, the automatic
aggregation of tables etc.

The weighting systems for aggregate indexes in the
fields where price indexes cannot be directly computed
(construction, shipbuilding, machine construction) as
well as the "real" values of flnal demand categories
(personal and general consumption and investment) and
other value aggregates were worked out directly on the
basis of the data from the input-outpr.rt tables and the
corresponding individual indexes.

Among the various special economic balances, partial
balances for individual economic fields (similar to the
production account from the system ofnational accounts)
may be of particular interest. These were worked out in
the Institute and were made consistent with the results
shown in the system of national accounts of Yugoslavia.
It also compiled a separate economic balance, o'Com-

putation of the basic structure of production", in which
the over-all production was broken down into three
categories of basic destination: work instruments, repro-
duction material, and consumer goods. This balance,
worked out for the requirements of economic planning,
relied only on the data from input-output tables and used
no other additional information.

Outside the Federal Institute for Statistics the input-
output tables were used in various flelds. In the period
directly following the publication of the first input-output
tables they were used mostly as means of demonstrating
the practical possibilities of the input-output technique,
and also as a complex source of information on the
structure of the Yugoslav economy for the purpose of
various economic analyses not directly connected with
the input-output technique. With the development of
input-output statistics and by detailed elaboration of the
tables with an increased number of sectors, the field of
application also has been extended. The subjects of some
of the empirical research and analyses using input-output
data went indeed beyond the classical partial and

aggregate analyses-it might be said that they are an
indication of qualitative changes in the approach to the
professional problems of economic planning and policy
in Yugoslavia. The kinds of analysis which have been
worked out on the basis of the data from input-output
tables and techniques cannot all be covered in such an
article as this, but their systematic review has not yet
been undertaken. The present article can deal only with
those analyses that will permit the appraisal of the
practical significance of input-output statistics and
techniques in solving some of the most important
problems.

In recent years the Federal Institute for Economic
Planning, in collaboration with other economic institu-
tions, has prepared a series of methodological and
empirical studies to improve and guide the work of
drawing up economic development plans. These studies
dealt with various problems relating to the balancing of
structural proportions. Among these a special emphasis
is given on various methods and models of practical use
for the structural balancing of production, consumption
and foreign trade as well as for solving the problems of
prices which arise in this connexion. The common
characteristic ol these methods and models is that they
use the input-output technique as a basic approach, and
the data of the input-output table as a basic source of
information for the purpose both of controlling their
practical applicability and statistical documentation and
of drafting economic development plans. At various
phases of these studies a series of parameters and
characteristics of the economic structure of Yugoslavia
has been computed. Many of them correspond to the
results of standard input-output models, such as the
import content of individual categories of flnal demand,
cumulative costs of production by activities, or direct
and indirect production requirements of individual
sectors for given specific flnal demand. At certain phases
of the draft plan the input-output models were employed
in many tasks, including the empirical application of a
dynamic model as a means of checking the consistency
of projections for individual branches of the national
economy established by other procedures and also as a
separate model used for establishing the total import
requirements involved in various alternative draft
economic plans.

In connexion with the preparation of the economic
reform measures which are being carried out in Yugo-
slavia, a special position is given to the analyses estab-
lishing the plausibility of the new rate of the dinar. The
complexity of this problem, particularly under the
peculiar conditions of the Yugoslav economic system,
demands a serious study of the impact of the new rate
upon individual activities. Within this framework the
National Bank in 1964 completed a very complex
analysis, in which the input-output method was used as
the basic approach, of the influence of changes in the
existing price parity upon the distribution of accumula-
tion (profit) by individual economic activities. Concrete
results were calculated on the basis of the 98-sector
input-output table for 1962, where the total transactions
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were broken down into domestic production and imports.
At the end of 1962 the Institute for the Economics of

Industry in Belgrade completed a study entitled "The
examination of the structure of industry in Yugoslavia,
with methods of linear programming", in which also
input-output tables were used as the basic source of
information. The objective of this study was to work out
a greater number of optimal alternative solutions for the
structure of industry as well as optimal trends of industrial
development to be effected by particular policy measures
and instruments. This was the first study that attempted
to apply the linear programming method to the national
economy. Though essentially experimental, it provided
certain solutions of practical signiflcance.

The study of "production price", which is being

conducted in the Yugoslav Institute of Social Sciences in
Belgrade, seeks to establish the extent to which the
existing system of prices diverges from the system that
would be formed on the basis of a uniform accumulation
rate (profit) on invested capital. This study also is based
on the input-output model. The attempt may turn out to
be of particular interest because it is expected that, in
addition to the matrices of current transactions, a matrix
of capital transactions and depreciation will be compiled
for the flrst time, to establish a statistical basis for
analytical computations. The experimental matrix to be
drawn up for the requirements of the study itself will be
used later as a guide-post fbr the construction of an
official matrix of capital transactions for the Yugoslav
economy.
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ANNEX

Chronological input-output bibliography of Yugoslav publications

l. A. Orthaber: The question of use of the input-output system of
tables in Yugoslavia @itanje primene sistema tabela "ulaza-
izla,za" ko d nas), E c o n o m i s t, 2 ; B elgr ade, 7 9 5 6.

2. N. Petrovid: Interindustry relations of the Yugoslav economy in
1955 (Medjusobni odnosi privrednih delatncsti Jugoslavije
u 1955), Federal Institute for Statistics, Studies and Analysis,S;
Belgrade, 1957.

3. B. Kitaljevi6: Compilation ol the first input-output tables within
our economic balances (Izrada prvih tabela "ulaza-izlaza" s
okviru naSih privrednih bilansa), Finance,9; Belgrade, 1957.

4. G. Grdjii: Construction of our system of social accounts (Na
pitu izgradnje naleg sistema druitvenih raduna), Economist,
3-4; Belgrade, 1957.

5. V. Zivadinovii: Italian experience with the input-output
methods (Italijansko iskustvo sa input-output metodama),
Statistical Review, 3 ; Belgrade, 1957.

6. I. FriSdii: Input-output analysis and Marxian analysis of
reproduction (Input-output ataliza i Marksova araliza
reprodukcije), Economic Reviey,, 10; Zagreb, 1958.

7. J. Sirotkovic: Input-output analysis and economic planning
(Input-output analiza i privredno planiranje), Yugoslav
Statistical Society (material from the Conference on Statistical
Problems of National-Economic Balances and Accounts held
in Belgrade, 18 and 19 June, 1959), Belgrade, 1959.

8. B. Horvat: Some problems of the use of input-output analysis in
economic planning (Neki problemi primene medjusektorske
analize u privrednom planiranju), Econornist, 2; Belgrade,
I961.

9. B. Horvat: Labour value ol production of Yugoslav agriculture
and industry (Radna rredncst proizvodnje jugoslovenske poljo-
privrede i indjustrije), Economist, Belgrade, 1961.

10. A. Novak: Treatment of public services in the input-output
tables (Tretman javnih sluZbi u input-output tabelama),
Statistical Reviet+,, 2-3 ; Belgrade, 1961.

i 1. N. Petrovii: International conlerence on input-output methods
(Internacionalna konferencija o input-output metodama),
Statistical Review, 4, Belgrade, 1961.

i2. N. Petrovid: Interindustry relations of the Yugoslav econonly
in I958 (Medjusobni odnosi privrednih delatnosti Jugoslavije
u 1958 godini), Federal Institute for Statistics, Studies,
Analyses and Reviews, I5; Belgrade, 1962.

13. G. Grdjii: Economic balances and their econometric models
(Privredni bilansi i njihovi ekonometrijski modeli), Faculty of
Economics, Belgrade, 1962.

14. B. Horvat: Economic models ("Ekonomski modeli"), Institute
of Economics, Zagreb, 1962.

15. B. Horvat: Analysis of some effects of price changes (Analiza
nekih efekata promena cena), Federal Institute for Economic
Pianning; Documentation and analytical ntaterial, 5, Belgrade,
1962.

16. B. Horvat: A textbook on interindustry analysis (Medjusek-
torska analiza), Institute ol Econooics, Economic mono-
elaphs series, No. 1, Zagreb, 1962.

17. M. Sekulii: Introduction to analytical application of the input-

output model (Jvod u analitidku primenu medjusektorskog
modela), Imtitute of Economics, Zagreb, 1963.

18. M. Sekuli6: Application of input-outptit model to planning and
structural econornic analysis (Prirnjena medjusektorskog
modela u planiranju i stlukturnoj ekonomskoj analizi),
Economic Review, 1V12, Zagreb, 1963,

19. M. Sekulii: Application of input-output analysis in the
planned balancing of economy @rimena medjusektorske
analize u planskom bilansiranju privrede), Federal Institute
for Economic Planning; Documentation and analytical nuterial,
10, Belgrade, 1963.

20. B. Kitaljevid: Economic balances (Privredni bilansi), (material
from the Seminar for the Consumers ol Statistics, held from
I April to 10 June, 1963, in Belgrade); Federal Institute for
Statistics, Belgrade, 1963.

21. B. Kitaljevii: Methodological elaboration of the application of
the input-output table of florvs in the study of parity problem
(MetodoloSka razrzda primene tabele medjusektorskih tokova
u proudavanju problema pariteta), The National Bank ol the
Socialist Federal Republic of Yugoslavia, Belgrade, 1964.

22. B, Kitaljevii: Some results of the analysis of interindustry
relations (Neki rezultati analize medjusektorskih odnosa),
Federal Institute for Economic Planning; Communication
material,29, series C, Belgrade, 1964.

23. M. Sekuli6: Multrplicative effects of investment consumption
in the Yugoslav economy (Multiplikativni efekti investicione
potroSnje u jugoslovenskoj privredi), Economic Reyiew, 9-10,
Zagreb,1964.

24. M. Sekulid: Application ol the input-output model in planning
(Primena medjusektorskog rnodela u planiranju), Federal
Institute for Economic Planning and Institute of Economics in
Zagreb, Studies, 1 1, Belgrade, 1964.

25. N. Petrovid: Interindustry relations of the Yugoslav Economy
in 1962 (Medjusobni odrosi privrednih delatnosti Jugoslavije
u 1962. godini), Federal Institute for Statistics, Studies,
Analyses and Reviews,26, Belgrade, 1965.

26. N. Petrovii: Balancing methods of structural proportions in
economic development plan (Metodi bilansiranja strukturnih
proporcija u planu privrednog razvoja), Federal Institute for
Economic Planning and Institute of Economics it Zagreb,
S t udie s, 22, Belgrade, 19 65.

27. M. Sekulii: Possibilities and problems of the application of
input-output model in planning (Moguinosti i problemi
primjene medjusektorskog modela u planiranju), Economic
Seminar, Yugoslav Institute for Economic Research, Belgrade,
1965.

28. B. Horvat and L. Vukojevi6: Analysis of foreign trade effects
witir the help of general matrix of technical coefficients
(Analiza vanjskotrgovinskih efekata pomo6u op6e matrice
tehniEkih koeficijenata), Statistical Review,2-3 and 4, Belgrade,
r965.

29. M. Sekuli6: Analysis and planning of foreign trade effects using
the input-output model (Analiza i planiranje vanjskotr-
govinskih efekata pomo6u medjusektorskog modela), S t at ist ical
Review, 4, Belgrade, 1965.
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INTERSECTORAL BALANCES OF PRODUCTION AND DISTRIBUTION FOR A
NATIONAL ECONOMY: KEY ASPECTS OF THE PRACTICE IN THE UNION OF

SOVIET SOCIALIST REPUBLICS
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Ptanning commission, Moscow,

This study addresses itself to the general methodo-
logical problems of the normative base of intersectoral
balances of production and distribution in a national
economy. This normative base is provided by a set of
direct input coefficients which are calculated on the basis
of technological coefficients or norms of requirements of
certain materials for the production of others. As
illustration, some direct and total input coefficients for
the Soviet ex-ante intersectoral balance are shown in the
annexes.

In order to place the normative base in a proper
perspective this study first of all focuses on the general
position of the intersectoral balances in the planning of
the national economy, on the layout and the model of
the balance, and on the calculations of its basic data.
Some of this general information is commonly known,
but in the author's opinion a summary of this type will be
instructive, as it bears directly on the methodological
assumptions on the normative base, which are discussed
later in the study.

The three annexes to this paper show, respectively,
(l) a diagram of the intersectoral balance in kind, (2)
direct and total requirements of non-ferrous metals,
basic chemicals, electric power and thermal energy and
coal for the production ofindustrial goods, and (3) direct
and total expenditures of rolled stock of non-ferrous
metals, electric power and coal for the production of
industrial goods.

I. GrNsnA.I- DESCRIpTIoN oF THE INTERSECToRAL BALANCE

OF PRODUCTION AND DISTRIBUTION OF THE NATIONAL

ECONOMY

In a planned economy an intersectoral balance plays
an important role in improving the methods of planning
the national economy. This balance serves in some sense

as an intermediate link between the over-all balance of the
national economy and the material balances relating to
given specifi.c products.

The over-all balance of the national economy is a set

of mutually consistent indexes related to the basic
relations and proportions of socialist reproduction. Its
main elements are:

(a) balance of production, distribution and utilization
of social product;

(b) balance of production, distribution, and fi.nal
consumption of national income;

(c) balance of labour resources;
(d) composite balance of the national economy.

The balance of the national economy shows the relations
between material production and flnal product, and the
relations among basic branches of the national economy,
as well as the proportions in the distribution of labour
resources. The balance does not however show the
multiplicity of interrelations within large branches such
as industry, agriculture, construction and transportation.

Material balances, on the other hand, describe the
available sources and distribution of specific products.
These balances are employed in planning to ensure
proper proportions in the national economy and
adequate supply levels of production or construction.
They are particular balances and do not describe fully
the interrelations of different branches.

Intersectoral balance makes up the deficiency of the
national economy balance and speciflc material balances.
On the one hand it makes specific the data relating to the
balance of the national economy and on the other it
generalizes and puts into a system the specific material
balances.

ln 1925 for the first time in the USSR, the balance of
production and distribution of output of 20 most
important sectors was prepared; this was for the 1923-24
period. This was the first experiment at preparation,
reflecting the real processes of reproduction in the
economy as a whole and in its sectors. It played an
important role in the later development of the method.
The work on intersectoral balances was discontinued
after 1926 and Soviet economists resumed it once again
only at the end of the 1950s. By that time the mathe-
matical model and computing technique had been so
developed as to make it possible practically to solve the
system ofequations ofthe production and distribution of
products in the national economy. The first intersectoral
balances for the production and distribution of products
in the national economy for 1959, in value terms and in
physical units, were prepared in terms of 83 branches,
while the balance in physical units was for 157 most
important products. The methods of building regional
intersectoral balances were also worked out, and several
ex-post regional balances have been completed.

The work of the Research Institute of Economy and
the main computing centre of the USSR State Planning
Committee marked a further important advance on the
way to working out experimental intersectoral balance
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tables for the plan period of 1962 in value and physical
terms. The value balance has been prepared for 83
industrial branches, and the balance in kind for 346 types
of products. In the working out of these balances the
proportions of the economy as a whole and its sectors in
the 1962 National Economic Development Plan were
analysed, and the basic methodological questions regard-
ing the data processing on computers were solved. Since
then the intersectoral balance table in value terms for the
plan period up to 1970 has been completed and so have
the intersectoral balances in physical units for 1963,1964,
1965 and 1970. The 1970 value balance incorporates 124
sectors of material productioo, including 112 industrial
branches. The balance in physical units now embraces
438 products, and in the near future the list will be
increased to betrveen 800 and 1,000. This work has
already proved to be of practical value in preparation of
the long-term plan for the development of the national
economy of the USSR.

Production planning utilizing an intersectoral balance
starts with determination of social product, i.e. a deter-
mination of the aggregate of material goods to be pro-
duced during the planning period. This aggregate can be
defined as the sum ofthe gross outputs ofall branches of
material production-industry, agriculture, construction,
freight transportation, material supply and distribution,
procurement and trade-in so far as it directly con-
tributes to the process of material production. The major
share of social product consists of gross industrial
product.

The gross social product is divided into two parts,
which play different roles in the processes of expanded
reproduction. One part is directed into the replacement of
labour instruments consumed in the sphere of material
production, i.e. is used as inputs in current production.
The other part represents the final product which is used
for personal consumption and for expenditures in non-
productive activrties: culture, education, public health,
communal services and dwellings, science, administration
etc. The final product also includes productive and non-
productive accumulations.

The calculation of intersectoral balance in USSR
practice begins with determining the volume of final
product and its separate elements. Among the things to
be determined for the plan period are the over-all rate of
growth of the final product and its structure, and the
relationship among various funds in the final product,
such as the replacement fund for fixed assets, the con-
sumption fund and the accumulation fund. The relation-
ship among the basic elements of these funds is also
determined: personal and public consumption; accumu-
lation of fixed and circulating productive capital, of basic
non-productive funds and of consumers' stocks and
reserves; volume of exports and imports ; replacement of
basic productive and non-productive funds etc.

The determination of the general rate of growth of the
flnal product is based on calculations regarding the
dynamics of labour productivity and the prospects of
drarving labour resources into the sphere of material

production, calculations of possible production accumu-
lation quota and changes in the efficiency and terms of
repayment of production accumulation. AIso to be
determined are the scale of renewal of production
apparatus, tasks for the development of the non-
productive sphere of the economy, and requirements for
the country's defence capacity. These calculations
determine the share of all the remaining elements of
final product.

An important element of final product is the consump-
tion fund, the size and structure of which determine the
people's living standards. The planning of this fund is
the basis for the elaboration of the whole national
development plan. In the planning of the consumption
fund the per capita level of income, the relative prices of
products, and changes in the population structure of the
country are determined.

The volume and structure of flnal product, and
particularly of the consumption fund, determine the
volume and structure of industrial output in those
branches of material production whose output is used
for final consumptionfwith the aid of certain parameters
the production requirements of all branches of material
production are determined. Thus the satisfaction of the
material and spiritual requirements of the country's
population constitutes the basis of the whole production
system.

The determination of the volume of final product and
its elements, from which the elaboration of the inter-
sectoral balance actually starts, is an important task; but
the determination of the sectoral structure of final
product and its separate elements is still more important
and complicated. Different sections of the intersectoral
balance play different roles in shaping the final product.
For instance, the output of the iron and steel industry
and other raw material branches, being used mostly as
intermediate products, affects the final product to a lesser
degree than the output of such branches of industry as
food and light engineering, which is generally used for
personal and non-productive consumption, and plays an
important role in shaping the final product.

The intersectoral flows for all sectors shown in the
balance are calculated, with the use of mathematical
equations, on the basis of the determined sector structure
of the fi.nal product and direct input coeffi.cients. The
mathematical model of the intersectoral balance is based
on a set of equations which reflect the complex system of
interrelations of social production. The outputs during
the planning period of various sectors of industry,
agriculture, construction and transportation are deter-
mined on the basis of these equations.

The system of equations includes the follorving
elements: volume of output by each sector in the balance,
number of balance sectors, plan coefficient of direct
expenditures in the output of one branch for production
ofone unit ofoutputofotherbranch, and volume ofout-
put of each branch which is used for production of flnal
product. With reference to a value balance, the following
notations are employed:
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Xi : volume of the output of the supplier where i signi-
fies the number of the supplier's branch;

X; : volume of the output of the user's branch where 7
signifles the number of user's branch;

,4 : number of branches of intersectoral balances;
air : plaln coefficient of direct expenditures in the output

ofbranch i for production ofone unit ofoutput of
branchT;

I; : volume of output of branch i, being used for final
product.

The volume of output of each of the balance sectors
may be expressed in the form of the following simple
equation employing these notations :

xr: i a,rx,+Y,
i=I

Since the economic-mathematical model of inter-
sectoral balance is expressed by this system of linear
equations the conventional methods of linear algebra
provide the basis for simulation of intersectoral contacts.
Total input coefficients are thus calculated on the basis of
direct input coefficients (coefficients of direct expend!
tures). To obtain the needed volume of output of each
sector of the balance, the table of total input coeftrcients
is multiplied by the vector of final product.

The balance assumes that a certain proportionality in
the interrelations of different branches is present. This
proportionality refers both to the production of speciflc
products and to the value of output of specific branches.
In intersectoral balances the value proportions are shown
in value terms. and the product proportions in physical
units.

II. Tun STRUCTURE oF INTERSECToRAL BALANCEs IN VALUE

TERMS AND PHYSICAL UNITS

An intersectoral balance is divided into four quadrants.
The first quadrant shows the circulation of instruments
of labour and material services in the process of pro-
duction, i.e. it reflects the intersectoral relations in the
production of social product. This quadrant is in the
form of a square table which has the same list of branches
both vertically and horizortally. The list embraces all the
branches of industry, agriculture, transport, trade, aud
public eating facilities, procurements, material and
technical supply, and other branches of material pro-
duction.

The second quadrant shows the final product, the
material structure of national income, and its distribution
into accumulation and consumption, replacement and
capital repairs of fixed assets, and the exports-imports
balance by branches.

The national income as a summary of value newly
created in the plan period-a value which is obtained by
summing up elements of net output of all branches of
material production-is shown in the third quadrant.
This includes wages, profit, turnover tax, and net income

of collective farms and co-operatives, as well as deprecia-
tion. The share ofeach branch in the creation ofnational
income is here demonstrated.

The fourth quadrant reflects the final money incomes
of the State, enterprises and the population, and the
allocation of these incomes.

An important feature of the balance is the balancing
of flows: the sum of the totals of quadrants II and IV
(north-east and south-east) is equal to the sum quadrant
III (south-west). Thus the value and the in-kind flows of
national income are equal. This equality is ensured by the
equality of total value of output in each row and column,
i.e. equality of produced and of distributed output.

The intersectoral balance in physical units is a system
of interrelated specific material balances showing
resources and distribution of various products. The
layout of this balance differs in many respects from that
of the value balance. It reflects proportions and inter-
relations not in the aggregate social product but in that
part which is represented by the items included in the
balance. Although this balance is a synthesis of material
balances it differs substantially from the latter both in its
content and in its form of tabulation.

Each of the various material balances shows the
balance relationships only for one type of product and
without the needed ties with the production and con-
sumption of other products that are expended in its
production. These balances do not reveal the inter-
dependence among the indices of reproduction of all the
branches of material production or the majority of the
most important types ol products, which is very im-
portant in these days of a high level of division of social
labour, specialization and co-operation in production.
This shortcoming of material balances is corrected in
intersectoral balances of production and distribution for
the national economy.

The table of intersectoral balance in physical units
consists of three sections. The flrst shows the supply of
each specific product; the second deals with the con-
sumption of one type of product for the production of
other types, i.e. intermediate uses; and the third shows
the distribution of products for replenishing f.xed and
circulating assets, for consumption and for exports.

There is a present need for a balance which could
combine both monetary flows and flows in physical units.
However, the uniflcation of commodity classiflcations
for such a balance will require a substantial disaggrega-
tion of sectors in value terms and also the inclusion of
products not at present covered in the physical balances.

An intersectoral balance in physical units makes it
possible to analyse intersectoral ties in the production of
most important products, and to determine progressive
structural shifts in production. In addition to value
balances those in physical terms make it possible to trace
the movement of the social product in kind and to analyse
the basic proportions of expanded ssmmodity reproduc-
tion (not by branches, as is the case with value balance).

The commodity classiflcation is of great importance in
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the elaboration of intersectoral balances and in the
establishment of more efficient intersectoral and intra-
sectoral production ties. The national economic impor-
tance of certain types of products, and their proportion
in both material expenditures for production and the
aggregate social product, is taken into account in the
preparation of the classification. Because it is impossible
to cover the entire range of products an aggregation is
necessary of some products according to their designa-
tion in the material production, the homogeneity of the
structure of expenditures for their production and the
technology of their production. The criteria for the
selection of branches for the value balance and of
products for the physical balance are essentially the same.

The mathematical model of the balance in physical
terms consists of a system of equations equal to the
number of products included in the balance. The equation
for the flrst product can be written as follows:

x1 : xr1 + xn + xrs * .., 1x1, * )1,

where

, - production requirement of the first product
included in the balance;

x11 : expenditure in the first product for production of
this same product;

xt2 : expenditure in the first product for production of
the second product;

xr,, : expenditure on the fi.rst product for production of
the nth product;

! r : surllfirar] requirement of the first product for non-
productive consumption, exports, stock, reserves,
etc.

Similarly, for the fth product the equation is:

x.: Xir * x;z * x;3 + .., * x;, * );.
After the transformations of the system of equations

of separate products the following very simple mathe-
matical model of the intersectoral balance in physical
units is obtained:

Xi: L a,,Xi+Y1.
j=r

A matrix of direct input coefrcients and the volume of
final consumption provide initial economic information
in constructing intersectoral balances in physical units.

Today, however, the number of products in the balance
is limited by computer capacities. With further perfection
of computing techniques, the coverage will be expanded.
The extension of coverage also becomes possible after
dividing intersectoral balance into separate blocs encom-
passing closely interrelated branches. In such blocs it is
possible to thoroughly reveal the intrasectoral and inter-
commodity ties. Such balances may be called intra-
sectoral (commodity) balances.

III. Mrruoos oF FoRMATIoN oF DIRECT lNpur
COEFFICIENTS IN PHYSICAL UNITS

Unlike the conventional input coefficients ("norm-
atives"), tlie direct input coefficients in physical units

show requirement of specific resources not only in direct
productive processes but indirect and auxiliary require-
ments as well. For instance, the direct input coefficient
of electrical power in production of rolled metal shows
not only the use of power in heating, rolling, and finishing
of the stock but in illuminating buildings, in repairs of
equipment, heating of productive premises etc.

On the other hand, these coefrcients do not include the
use of energy resources in production of other products
shown separately in the balance. For instance, the
electrical power coeffi.cient referred to above covers only
the expenditure in rolling and does not extend to the
expenditure in production of pig iron and steel as these
products are shown separately in the balance. Input
requirements for transportation and capital repair are
also excluded.

To deal with joint expenditures in production of several
types of products, the distribution of total expenditures
into separate coefficients is done according to the
methods of distribution employed in the given sector. It
is also possible to use another method, based on the
mathematical properties of intersectoral balance. If
several items are jointly produced from a given raw
material the "main" product is singled out and all
expenditures are imputed to it. The production of
secondary products is regarded as being a result of the
production of the main product and consequently it is
written off the main product with a minus sign.

Basic and auxiliary materials, fuel, electrical power,
semi-finished subcontracted parts, simple tools, and
packaging and crating materials are used up in the
production of industrial output. The main computer
centre of Gosplan developed a technique of determining
the input coefficients depending on the role played by
these materials in production. This technique starts on
the assumption that the largest share of material and
energy resources consists of basic materials. The input
coefficients for these materials are related to the unit of
output. In cases however where the input norm is
expressed in terms of the quantity of finished product per
unit of the given raw material the necessary input co-
efficient must be converted to the input-per-output form.

In some industrial branches the input coefficients are
related to separate stages of the production process: if
these stages correspond to the commodity classiflcation
for intersectoral balance they may be regarded as

individual coefficients of intersectoral balance.

Subsidiary materials include those used in maintenance
connected with the main production process or those
added to basic materials to change their outward form
and some of its properties. The method of rationing
subsidiary materials is related to their ultimate use.

Subsidiary materials may be divided into three groLrps:
(a) Materials used directly in production; the use of

these is rationed per unit of flnished product;
(b) Materials expended in maintenance and operation

of equipment: the use of such materials is usually rationed
per machine-hour operation of equipment. From process
maps showing the requirement in machine hours for the
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production of a product, one may obtain the normative
of expenditures on similar subsidiary materials. Expendi-
tures connected with current repairs of equipment are
treated in a similar way.

(c) Materials used to repair production premises and
structures: usually these are rationed per conventional
repair unit or per concrete repair volume. It is possible
to find the normative of expenditures on these materials
from the summary needs of the enterprise in current
repairs and from output data.

Tools are rationed either by the cost ofthe products to
be produced or by machine hours of operation of
equipment. In the latter case the normative of tool
expenditure may be calculated on the basis of process
maps or of the machine hours of equipment operation
needed for production purposes.

Technological fuel is consumed in a similar manner to
basic materials, and is so rationed. The ftrel expenditure
for heating buildings and structures is rationed per cubic
metre of floor space.

Technological electric power is rationed per unit of out-
put, but when it is expended to operate equipment the
ration depends on the capacity of the electric motors and
ther'r hours of operation per day. Electricity for lighting is
also rationed according to thecapacity oflighting facilities
and their operation hours per day.

When one enterprise manufactures several types of
goods, for which there are corresponding items in the
intersectoral balance list, the general productive expendi-
tures are distributed according to the same methods as
those adopted to calculate the production costs of an
individual industrial branch. Such distribution is possible
proportionally to the value of output of each component
product, material expenditures, wages (without additional
payments for progressive piece-work and premiums),
main production workers etc. It is necessary to bear in
mind, however, that subsidiary materials, fuel, electric
power and so on include those expenditures that are not
proportional to the value ofoutput, such as electric power
for lighting and fuel for heating. In this connexion, the
normatives of such expenditures must be calculated on
the basis of current data, due attention being paid to
changes in production volume. An individual normative
is a summary of analogous material expenditures effected
directly both in the process of production (process
expenditures) and in the operations of enterprises
(productive expenditures as a whole).

The preparation of individual normatives for a plan
period should be guided by the techniques of rationing:
these are themselves a complex of various calculations
and investigations, being based on detailed analysis of
primary documentation on construction and technol-
ogies, analysis of losses occurring in production pro-
cesses, and elaboration of corresponding technical and
organizational measures for the saving of material and
power resources as well as for the introduction of new
machines, technology and advanced methods of the
organization of production.

If the normatives for the use of material resources in

the manufactures of new products have to be calculated
the design data must be considered; in their absence the
normatives of material expenditures on similar projects
may be used, with the necessary adaptations of co-
efficients.

So far as the products listed in intersectoral balance
consist of aggregated items, branch normatives of material
expenditures per unit of output have to be calculated as
the weighted neans of individual normatives relating to
individual components of the aggregative product.

In the process ol preparing the initial data for inter-
sectoral balance the averaging of individual primary
normatives flrst derives material normatives for the pro-
duction of a group of similar items included in each
branch item ofintersectoral balance and then obtains the
average normatives of material expenditures for the
production of the whole branch.

As has been indicated above, direct input coefficients
depend upon the level of engineering, technology and
organization of production. The contents and magnitudes
of direct input coefficients change with technical progress
in industry. To determine the coefficient for the plan
period it is therefore necessary to assess the types of
change likely to take place in the structure, technology
and organization of production and their influence on
patterns of expenditures.

Individual technological normatives (coefficients) relat-
ing to raw material expenditures, fuel and electric power
are used in preparing direct input coefficients in physical
units. The calculation of direct input coefficients in
physical units can be made in the following schematic
form:

ekr: , Z arrdo+ plES
nl

p=1 q=1

ht

p=l

where

ao, : ratio of direct expenditures in kind; for instance,
ratio of direct expenditures on all kinds of refrac-
tory materials for the production of all kinds of
steel;

m : number of products (p) in position (ft); for
instance, number of certain specific types of
refractory materials expended for production of
steel, which are included in the item "a11 kinds of
refractory materials" ;

,? : rumber of products (4) in position (/); for instance,
quantity of certain types of steel making up the
item "steel";

6ps : individual coefficients of outlays on product (p)
for the product (q); for instance, the coefficient of
a given type of refractory material for a given type
of steel/ton/ton;

dq : proportion of product (q) in the whole product (/);

S,r : additional requirement of product (p) for the whole' production of (/).
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Tnsrr 1: Appnoxnr.qre cALcULATIoN oF DIRECT rNpur REeuTREMENTs oF REFRAcToRy MATERTAL5 pER ToN
OF STEEL PRODUCfiON

dpr dq oordo

Outlays on first type of refractory material
for first type of steel .. ... .. .....
for second type of steel ... .......... ..... .. ..
for third type of steel

Total outlays on first type of refractory material for three types of steel

Outlays on second type of refractory material
for fust type of steel ............
for second type of steel
for third type ol steel

Total outlays on second type of refractory material for three tlpes of steel

Additional outlays on refractory material of both types for production
of steel as a whole

Total direct outlays on relractory material for all types of steel

0.019
0.006
0'012

0.003
0.005
0.008

0.84

0,09

0.84
0.07
0.09

0.01596
0.00042
0.00i08

0.0t746

0.00252
0.00035
0.00072

0.003s9

0'001

0.02205

0.07

(,+,)

(anD

An example of the calculation is shown in table 1,

which relates to quotas of outlays on two types of
refractory materials for three types of steel smelting
(open-hearth furnace, converter, electric furnace).

Individual quotas of outlays on material resources are
worked out in accordance with the operating instructions
concerning the rationing of material expenditures for the
main types of products of the iron and steel industry. The
a, ditional material outlays for the production as a whole,
S , are calculated taking into account the relations
existing between basic and subsidiary material outlays.
The comparative level of these outlays may be deter-
mined by sampling the records of a country's leading
enterprises.

Preparation of direct input coefficients per unit of
output is thus based on planning nornatives of outlays
on raw materials, fuel, energy, and other material
resources. When planning normatives are not available
the preparation of direct input coefficients is done in the
following sequence:

(a) the actual input coefficient in physical units is
determined for the current year from initial statistical
data;

(D) factors which could influence the magnitude of
coeffi.cients are identified;

(c) possible changes in the most important factors in
the plan period are determined;

(fl assessment is made of the influence of changing
factors on the size of direct input coefficients in physical
units.

Direct input coefficients from an ex-post intersectoral
balance or a planning balance for a different period may
be employed as the basis for the preparation of current
planning coefficients: for instance, the coefficients in the

previous planning balances were used in the preparation
of the 1970 planning balance coefficients. Statistical
records of the consumption of raw materials, fuels and
energy, as well as reports on available normatives and
production cost records, are employed in the preparation
of ex-post input coefficients. In some cases it is advisable
to sample representative enterprises producing a given
commodity.

The size of direct input coefficients is greatly affected
by structural shifts in the production of certain types of
products: for example, the shifts in the share of steel
smelted in oxygen converters and electric and open-
hearth furnaces in the total steel output are of great
importance to steel outlays for rolling. In order to take
into account structural shifts it is expedient to dis-
aggregate these products into various sub-items and then
to calculate the aggregate coefficient, taking due account
of changes in their share in the total output of the given
product. It is also sornetimes desirable to divide given
material into various types. For instance, in the calcula-
tion of the coefficient for steel outlays per ton of rolled
stock production, rolled stock is classified by size
assortment, and steel by types of smelting. The individual
coefficients thus obtained are then aggregated into a
single coefficient according to the shares of different
types of rolled stock and steel, respectively, in the total
production and in the total outlays.

In a number of cases it is useful to investigate the
detailed functional relationships between inputs and
outputs. In the iron and steel industry, for instance, the
outlays on coke are dependent on the amount of oxygen
which is used simultaneously in pig-iron smelting. The
establishment of such relationships greatly facilitates the
calculations of coefficients for the branches of physical
intersectoral balances, especially those of the multivariant
type.
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IV. MsTHooS oF PREPARING DIRECT INPUT CoEFFICIENTS
IN VALUE TERMS

In contrast with input coefficients in physical units the
value input coefficients incorporate outlays on material
resources connected not only directly with the production
of given branch but also indirectly through the produc-
tion of secondary products produced and consumed
rvithin the given branch (and consequently not included
in the gross output of this branch). For instance, if an
iron and steel plant incorporates coke and chemical works
in its shop capacity, the value input coefficient includes
only that part of the coal outlays in the coke and
chemical shop which corresponds to the share of the
output of the coke and chemical shop utilized in that
plant. Consequently: before the calculation of value
coefficients on the basis of coefficients in physical units is
begun, it is necessary to add to the latter the material
outlays effected through other types of items produced
locally. Mathematically this function is expressed in the
following form:

ekt: etkt * alructrl(l-W"),

where

Qkt :

Ql kt:

aku :

au, :

W:
In the calculation of direct input coefficients in value

terms on the basis of coefficients in physical units, the
Scientiflc Research Institute of Economics utilizes the
following formula:

ratio ofoutlays on item k to the output ofitem /;
direct input coefficient for item ft used for the pro-
duction of item /;
ratio ofdirect expenditures on item k to the output
of item v;

direct input coefficient for item y used for the
production of item /;
proportion ofitem y received from outside for the
production of item /.

m : number of items included in the material expendi-
tures of branch i;

2 : rrufirber of items included in the output of branch
i;

ki : ratio of the wholcsale cost of the output of
branch i to the corresponding flnal consumption
prices;

ki : ratio of the wholesale cost of the output of branch
j to the corresponding final consumption prices.

As this formula shows, the level of direct input
coefficients in value terms depends on the size of direct
input coefficients in physical units, the relation between
the prices of materials and of products, the commodity
structure ofgross output, and the extent of combination
between the branches under discussion.

Under the existing method of preparing intersectoral
balances, value input coefficients are derived by the use
of average wholesale prices of the branches (po and p).
The average branch prices for the expended items k(po)
are determined as a weighted average based on the
assortment of consumption of items /c and the price list
for the consumed products.

The average branch prices (p) of produced items /
are determined similarly as weighted averages based on
the planned assortment of various items and the price list
for certain types of products included in a given assort-
ment.

Direct input coefficients in value terms are calculated
in final consumption prices. In accordance with the
formula, therefore, the direct value coefficient at whole-
sale prices is multiplied by the ratio ol wholesale prices to
final consumption prices obtained for the supplier
branch, and is divided by an analogous ratio obtained
foi the consumer branch.

The proportion of item k received from outside in the
total use of that item for the production of branch j is
equal to unity when that whole item is received from
outside, i.e. from other enterprises. In a case where whole
product k is manufactured at the enterprise where it is
consumed, Wo is equal to zero, and consequently the
outlays on this product are not included in direct input
coefficients in value terms. As for the products which,
departing from the factory method, are included in the
gross output as "primary" products of the branch, no
matter whether they are all consumed within the enter-
prise or are partly shipped out, W1, is always equal to one.

As to ratio dr, the numerator-value of the gross output
of item /-includes the goods produced and consumed
within the same enterprise and hence not included in the
gross output. The denominator is the gross output of
branch j. When calculating d, it is necessary to take
into account the composition of the gross output of each
branch in both base and plan years, adjusted according to
current and prospective data.

When direct input coefficients in value terms cannot
be obtained directly from appropriate physical co-
efficients, they are calculated on the basis of statistical

k'mtf)aii:l E iao,!woa,,
^j k=1t=1 Pt

a,j :

do, :

P*:
Pt:
W:

where

direct input coefficient for the output of branch i
used for the production of branchT;
direct physical input coefficient for item k used
for production of item /, adjusted for the use of
item k effected through secondary products as
explained above;

unit cost of item k;
unit cost of item i;
proportion of item k received from outside in the
total outlays on item k for the production ofitem
l;

dt : relative share of item / in the gross output of
branchT;
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data with appropriate amendments for the plan period,
following the same sequence of procedure as indicated
for the preparation of physical coefficients. Changes in
value coefficients depend in fact upon:

(a) changes in input coefficients in physical units;
(D) changes in average prices in connexion with the

changes in the commodity-mix of the output of the
branch;

(c) changes in ratio Wr;

(fl shifts in the commodity-mix of the gross output of
branches.

To determine value coefficients for a plan period a
considerable amount of basic planning data is therefore
necessary. Such data may be available at various stages
in the preparation of current plans; they may also be
available from the fina1 preparations for long-term plans.
In long-term planning however there is an important
stage at which an initial preparation of basic economic
indices of national economic development and an initial
estimation of intersectoral proportions are called for.
This stage may still lack many of the basic data which
should underlie the estimation of planning coefficients.
Different methods of calculating coefficients should be
employed at this stage. Calculations of direct input
coefficients can be based on ex-post balance data at thi
nitial stages of preparation of the long-range nationale
economic plan. The 1970 intersectoral balance, con-
structed at the initial stage ofpreparation ofthe 1966-70

Five Year Plan, indicated an acceptable level of accuracy
ofinput coefficients based on an ex-post balance.

The open static model of intersectoral balance for the
national economy is one of the most widely practised of
today's planning techniques. This model helps to
determine, in the final analysis, the amount of output to
be produced by each branch and the level and structure
of material expenditures that will ensure the attainment
ofa scientiflcally set goal ofthe people's living standards,
expressed in the form of final products. The methods of
calculating the final product and creating the basis for
normatives, which in turn are the basis of the balance,
have been worked out for some years. Thestaticmodel,
however, has some shortcomings. The main one is that
industrial capital investments necessary for the expansion
of production are determined autonomously and outside
the balance model itself. This shortcoming will be
corrected by a dynamic model of intersectoral balance
now being developed, which embraces, in addition to
current material expenditures, capital and labour expen-
ditures in the endogenous system.

In addition to the input coefficients of the instruments
of labour for each balance sector, the coefficients must be
worked out for stock capacity, investment requirement
and labour intensity. These coefficients have, in fact, been
calculated for all the branches in the balances for the
economy of the USSR in 1963, 1965 and 1970. The system
of such coefficients makes it possible to calculate with the
aid of computers an intersectoral balance which will
ensure the equilibrium of capital and labour resources as
well as raw materials, fuel and electric energy.

i



ANNEX

Selected elements from the 1959 intersectoral balance

(Annex table I follows overleaf)

127



I oF
,

gc
i

\3

F
F

F
F

F
F

F
F

F
 F

F
ep

. 
:{

e\
 :

a}
P

P
r

=
 6?

 g
tr

tr
f 

f 
[: 

E
ff 

3F
*u

3 
H

 e
d 

?i
f 

5

A
B

a*
*5

! 
*l

';=
 g

*g
39

 iiE
sH

 =
-'l

la
g 

? 
Y

 
+

 
o 

X
E

: 
is

ci
 

o
E

E
E

H
 8

' E
 d

 i
 

s;
A

- 
A

; 
e

IH
iE

 i
l- 

t 
9 

3 
;iE

 *
E

i 
=

E
 

; 
E

 s
i8

 E
a

H
 3

 
;-

 a
 ?

E
t ?

 
V

uq
 

o 
q"

'- 
o.

9.
 

2 
&

=
'!.

 
=

' 
\

E
' 

, 
vg

 
x 

oc

6 
g 

;[ 
S

fi 
si

 
4

IJ I { @ ID d n o o o
Lf

ea
su

rm
en

t 
un

its

I

P
ro

du
ct

io
n

Im
P

or
ts

A
th

er
 e

nt
ric

t

R
es

ou
rc

es
 

(t
ot

al
)

Ir
on

 o
re

M
ot

ga
ne

se
 

or
e

Li
m

es
to

ne

C
lro

m
ite

 o
re

P
ig

-ir
on

 o
f 

al
l 

ty
pe

s 
(in

cl
ud

in
g

b 
I a

st
 -

f u
r 

na
c 
e 

f e
rr

 o
- 

al
lo

y 
s)

S
te

el

N
on

-f
er

ro
us

 r
ol

le
d 

st
oc

k 
(p

ip
es

 a
nd

Jo
rg

ed
 in

go
ts

 i
nc

lu
de

d;
 

ite
tn

s 
of

hi
g 

he
r 

br
 o

c 
e 

ss
in

g 
e 
xc

lu
de

 d
)

T
in

-P
lq

te

C
ol

d-
dr

 q
un

 s
tv

uc
tL

t 
al

 $
te

el

S
te

el
 p

ip
irc

g

P
ig

-ir
on

 p
ip

in
g 

(e
xc

ltu
lh

tg
 s

ac
er

ag
e

pi
pe

s)

E
le

ct
ric

 f
0r

o-
al

lo
ys

W
ire

 n
ai

ls

lv
ire

, 
un

te
nt

io
na

l

S
te

el
 u

ire

C
ol

d-
ro

lle
d 

st
ee

l s
tr

iP

C
ok

e,
 6

 P
er

 c
en

t 
hw

ni
di

ty

lY
el

di
ng

 e
lu

tr
od

es

A
ll 

ki
nd

s 
of

 r
ef

ra
ct

or
y 

m
at

er
ia

ls

P
ou

er
 t

ra
tts

Jo
rn

tt;
, 

et
c.

T
ot

al

z 2 E x H E : o F o z d E E o F
l o l. tr ri z o 14 z 5 z E

F q B
. * T

t

F
ix

ed
 a

ss
et

s

C
irc

ul
at

in
g 

as
se

ts

T
ot

al
 

C
oi

ls
un

i1
tio

tl

P
ro

dl
tc

tia
e

E
xp

or
ts

T
o 

re
ql

ei
lis

h
th

e 
fix

ed
 a

nd
ci

rc
ul

at
in

g
6s

u 
rs

\ {

I

\Z
t

T
ot

al
 d

ts
tr

ib
ut

io
n

Y
IV

(I
 A

U
IS

N
(N

IU
S

JN
I 

C
O

 S
N

O
S

IU
V

dW
O

C
'IY

N
O

IJ
Y

N
U

A
JN

I



J

INTERSECTORAL BALANCES: KE,Y ASPECTS IN THE USSR I. M. DENISENKO 129

ANNrx lasln2: Drnect AND TorAL REeuIREMENTS oF NoN-FERRous METALs, BAsrc cHEMrcAIs, ELEcrRrc powER AND THERMAL ENERcy
AND COAL FOR THE PRODUCTION OT INDUSTRIAL GOODS

(Calculated according to the 1959 intersectoral balance for 1959 in value terms)

(r)

ExPenditure in t oubles
pil 1,000 toubl$

of Prodwt

Direct
(2)

Totsl
(3)

Ratio of
(3) to (2\

(4) (.r)

Expaditure in roubl*
Od 1,000 loilbles

ol Otod .ct

Direct Totql
(3)(2)

Ratio
(3) to

(4)

ol
(2"

Expenditures on non-ferrous netals for:
Metalware for industrial uses ............
Metal structures ...............
Instruments
Sanitary engineering equipment .........
Equipment for building materials

industry
Power machine-building industry ... ....
Bearings
Foundry equipment
Process equipment for food industry .. .

Hoisting and transport equipment . . .. . .

Metal-cutting and woodworking
machine tools .. .. . .. . . .

Process equipment for timber and paper
industries

Equipment for civil engineering and
road building works ...........

Electrical engineering industry
Tractors, farm machines and spare

parts for them ..........
Forging and pressing equipment ... . . ..
Other metalware ...... ... ..... .

Output of transport engineerhg ..... . ...
Repairs of all kinds of equipment ... ...
Process equipment for printing industry
Automobiles and spare parts ............
Process equipment for light industry .. .

Instruments for production purposes
CabIes.........
Instruments for cultural and public

service purposes .........

Expendttures ott basic chemtsfty products
for:

Artificial fibres ...........
Aniline-dye industry
Synthetic, organic and other chemical

products
Synthetic rubber .........
Basic chemistry .,...............
Products of timber chemistry and wood

hydrolysis
Abrasive, micaceous and graphitic

carbon goods
Synthetic resins and plastics
Mining and chemical goods industry .. .

Goods of paint and varnish industry ., .

Coke chemistry .................
Paper industry
Electrical engineering industry
Power machine-building industry ...,..

Expenditures on electric power and
thermal energy for:

Oil shale
Abrasive, micaceous and graphitic

carbon goods
Artificial fibre ............
Fundamental chemistry goods ..........
Foundry equipment
Petroleum output goods

140'8 204.8

121.4 i96.5

1.5

1.6

120.9
I20.8

217.6
175.5

Non-ferrous metal ores ...
Synthetic rubber ... . ......... :. :. : :. : :. : :: : :
Bearings
Paper industry
Metalware for industrial uses . . . , . .. .. .

Refractory materials
Building materials
Peat.......
Power-machine building industry ......
Equipment for building materiais

industry
Forging and prss,sing equipment .,.......
Coke chemistry . .. . .. ... .. .. . . . .

Oil refinery products
Coal ............
Pumping and compressor equipnent

and refrigerators; equipment and
apparatus for chemical industry ......

Metal-cutting and woodlvorking
machine tools ......

Sanitary-engineering equipment .........
Repairs to all kinds of equipment
Instruments
Aniline-dye industry
Civil engineering and road-building

equipment
Tractors, farm machines and spare

parts ......
Process equipment for printing industry
Glass, porcelain and earthenware

industry
Electrical engineering industry
Process equipment for timber and paper

industry
Process equipment for light industry ,..
Metal structures ...............
Transport engineering
Instruments for production purposes .. .

Automobiles and spare parts ............
Synthetic resins and plastics
Hoisting and transport equipment .. . .. .

Cables.........

21.1 51.5 2.4

16.7 M-l 2.6

s43.4
s39.7
289.8
279.8

256.7
235.s
234.5
196.9
153.9
148.0

29.8
16.4
15.9
15.4
I1.s
10.2
7.6
1.2

672.7
645.4
353.2
354.2

1.2
1.2
1.2
1.3

44.6
M.3
39.7
53'I
3t.4
30'8
30.6
29.5
28.6

28.6
2s.9
26.0
22.3
21.8

14.0
t2.l
1 1.1

I 1.1

10.8
6.5
6.4

12.8
9.2

59.4
69.3
59.1
47.7
65.4
51.3
52.9
38.0
50.7

59.3
48.2
59.8
37.9
35.4

35.3
26.0
39.1
33'6
25.7
26.8
37.6
35'0
7 t'l

64.9
58.5
93'0

88.1
161.1
175.9
192'l
130.4

1.3
1.6
I'5
1.4
2.1

2.5
2.1
3.5
3.0
2.4
4.1
5.9
2.7
7.7

1.3
1.2
3.3
t.4
2.0
1.4
a.a

3.2
4.9

353'0
306.6
306.4
362.4
2t6-7
223.2

I
1

1

1

I
1

1.7
1.7
1.3
1.8

2.1
1.9
2.3
1.7
1'6

'4
.3
.J

.8

.4

.5

8

5

120.4
r11.1
101.4
95.7
91.6
73.0
71.5
60.4
42.0

l.A

1.5
1.5
1.4
1.8
1.7
1.4
1.6
1.6
1.8
9.0

3'6

176.7
181.7
138.3
168.4
152.3
103.4
I 13.8
97.5
73.8
39.s

38.2
56.6
19.9
42.5
16.2
14.6
17.8
5.9

1.3
J'+
1.3
2'8
1.4
1.4
2.4
4.8

7 t6.6
222.8

81.2
74.1
57.6
39.4
1'f .',

34.4
30.1

27.9
27.9
24.7

936'1
27s.2
270.1
103.9
11s'6
56.3
82.5

1l1.6
r46.9

20.2
17.2
15.8
15.5
16.4

39.7
42.s
35.4
35.4
46.7

2.5
2.2
z'3
2.8

16.7
15.6

33.9
30.3

2.0
1.9

15.3
14.7

Lt n

4+'t
1.8
3.1

27'
83

3.6 12.9

31.6 36.7 1.2

140.3
I 35.3

7 t.4
54.8
s0.0

92.3
75.0
60.7

1.3
1.4
1.2

1

6
2
9

91.9 107.6 1.2

Coal expenditure for:
Coke and chemistry products
Electric power and thermal energy ... . ..
Non-ferrous metals .........
Trarsportation of goods
Mining and chemical goods industry
Goods of gas industry
Paper industry
tsuilding materials
Refractory materials
Glass, porcelain and earthenware

industry
Timber chemistry and wood hydrolysis
Non-ferrous metal ores
Abrasive, micaceous and graphitic

carbon goods
Foundry equipment
Sanitary engineering equipment .........
Metalware for industrial purposes ......
Basic chemical goods ..........

2.3
2.r
3.8

72.5
51.7
50.5
49.8
47.7

1.3
1.4
1.5
1.9
1.2

3.5
6.7

11'8
12.9
8.8

K

95.6
7 t.l
'76.5

92.9
59.1

25.3
23.9
1s.0
14.9
14.9
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ANNBx raslr 3: Dnrcr AND TorAL EXrENDITIJ'REs oF RoLLED srocK oF NoN-FERRous METALS, ELEcrRrc
POWER AND COAL FOR THE PRODUCTION OT INDUSTRIAL GOODS

(Calculated according to the 1959 current year intersectoral balance tn physical units)

(lnit oJ fleNurement

(2)

Direct
coefficient

Totql
coefr.cient

(i)

Ratio
(a) b

(6)

of
(3)

(r) (r)

Use of non-ferrous rolled stock for:
Trunk-line electric locomotives .. .

TrunkJine diesel locomotives .. .. .

Trunk-line passenger cars ...........
Drilling units ...........
TrunkJine freight coaches .........
Excavators
Cutterloaders
Trolley-buses
Steam boilers (excluding heating) ,

Automatic loaders
Grain harvesting combines .........
Scrapers
Forging and pressing machines (excluding hand

machines and hand shears) ........
Buses ...........
Tractors
Lorries .........
Power fiansformers ............
Bulldozers
Compressors
All kinds of steel piping
Wire nails
Conventional wire ............
Steel line
Cars...,........
Process equipment and spare parts for cement

industry
Oil equipment
Diesers ........................ :.:::.. :... :. :... :. :.
Metal-cutting machine tools ............ . ...
Metal-cutting instruments
Roller bearings (new) ........
High- and low-voltage electrical apparatus
Crushing and grinding equipment
Textile looms
Woodworking machine tools .......
Refrigerating units ............
Instrument and means of automation ... . .

Use of electric power for:
Electrolytic fero-alloys ...
Lorries ...........................:...
Cars ..,.........
Relractory materials
Steel ...,.......,
Window-panes
Coal ............
Trunkline electric locomotives
TrunkJine diesel locomotives
Drilling units ...........
Excavators
Diesels .........
Building faience and semi-china
TrunkJine freight coaches ......
Foundry equipment
Metal-cutting lathes .,,............
Compressors
Textiles looms ..,......
Scrapers
Ethyl alcohol, rectified
Metal-cutting instrunents .......

3.5
2.8
2.6
2.3
2.2
1.9
1-2
1.1

1.0
1.0
1.0
1.0

1.3
1.3
1.5
1.5
1.5
3.1
1.8
1.2

tons/piece
tons/piece
tonsipiece
tons/set

tons/piece
tons/piece
tons/piece
tons/piece

.. . tonsi ton of steam/holrr
tons/piece
tons/piece
tons/piece

tons/piece
tons/piece
tons/piece
tons/piece

tons/l,000 kW
tons/piece
tons /piece
tons/ton
tons/ton
tons/ton
tons/ton

tonslpiece

tons/ton
tons/ton

tons/piece
tons/piece

tons/1,000 roubles
tons/1,000 roubles
tons/1,000 roubles
tons/1,000 roubles

tons/piece
tons/piece
tons/set

tons/1,000 roubles

. kilowatt hours/ton

. kilowatt hours/piece

. kilowatt hoursfpiece

. kilowatt hours/ton

. kilowatts/ton

. kilowatt hours/1,000m'z

. kilowatt hours/ton

. 1,000 kWhipiece

. 1,000 kWh/piece
, 1,000 kWh/set
. 1,000 kWh/piece
. 1,000 kWh/piece
.1,000 kwh/l,000 pieces

, 1,000 kWh/piece
. 1,000 kWh/piece
, 1,000 kWh/piece
, I,000 kWh/piece

1,000 kWh/piece
1,000 kWh/piece

1,000 kWh/1,000 dal
I,000 kwh/1,000 roubles

156.5
j.22.5

45.3
85.2
20.5
16.4
9.6
7.6
9.8
5.9
6.3
9-4

tt9.l
95.8
36.8
31.2
17.2
12'1
7.4
5.2
4.8
4.5
4.0
4.0

1.3
1.3
t'z

1.2
L.4
1.3
1.5
2.0
1.3
1.6
z'+

4.5
3.8
3.8
3.6
3.2
5.9
2.2
1.3
1.2
1.2
1.1

1.7

1.2
1.2
1.2
1.7

1.0
1.0
0.9
0.9
0'8
0'7
0.5
0.4
0.4
0.4
o.2
o.2

4,374
1,750
1,679

626
50

438
19'8

286.s
103.9

11.2
10.4
8.5
7.9
7.4
3.8
3.3
2.1

2.0
1.9

1.6
1.3

6,259
5,309
3,898

681

283
980
23.1

552'5
235.9
183.8
26.9
12.8
10.0
18.1

6.3
6.8
5.0
3.4

14.7
2.7
2.2

1,.4

3.0
2.3
I'1
5.7
2.2
1.2
I.9
2.3

16.4

2.6
1.5

1.3

2.4
1..1

2.0
2.4
1.7
7-9
1..7

t.7

1.2
1.3
1.5
2.0
1.1

1.4
0.9
0'5
0.8
0.6
0'6
0'3

1.2
1.4
1.8
2.3
1.1
1,'9

1.7
1.2
2.3
1.6
2.5
1'6

i
t
I



INTERSECTORAL BALANCES: KEY ASPECTS IN TIIE USSR I. M. DENISENKO 131

ANNEX rABLE 3 (continued)

(,I)

Unit of measurment

(2)

Totdl Ratio of
coeftient (a) b (3)

(5)

Direct
coeffiient

(,r) (4J

Use of coal for:
Coke..........
Electric power ........................
Refractory material
Cement
Window-panes
Pig-iron
Steel .. . . . .. . .. . .

Rolled stock of non-ferrous metals
Electrolytic ferro-alloys
Powdered sugar,..........
Synthetic fibre .........,.
Ethyl alcohol, rectifled
Building faience and semi-china ..
Foundry equipment
Artificial fibre ............
Woollen fabrics (ready)
Lorries . . . . .. . ..
Rolling equipment

kilogranrs/ton
kiloerams/l,000 kWh

kilogramsiton
kilograms/ton

kilograms/l,000 m2
kilograms/ton
kilograms/ton
kilograms/ton
kilograms/ton
kilograms/ton

tons/ton
tons/l,000 dkl

tons/I,000 pieces
tons/piece
tons/ton

tons/1,000 m'g

tons/piece
tons/ton

1,434
526
86

I3s
5,244

29
42
48
69

139
18.1
13.9
7.3
4'8
4.7
1.5
1.4
0.5

1,5?6
587
514
147

6,206
1,412
1,018
1,464
3,760

955
24'7
16.4
13.8
l+'l
10.2
3.2

10.1
3.0

1.1

1.1

6.0
1.1

1.2
48.7
24.5
30.'1
s4.7

1.3
t.4
1.2
1.9
2.9
2.2
2.1
7.2
5.9





CHARACTERISTICS OF THE USSR INPI.IT-OUTPUT TABLES

Vladimir G. Treml, Franklin and Marshall Callege, Lancdster, Pa., United States of America

I. Illpur-ourPur TABLES ron 1959

The first large-scale operational input-output tables for
the entire USSR economy for 1959 were completed in
1961. Two other tables, one in current 1959 purchasers'
prices and the other in physical units, were prepared at
the same time. Both presented flow tables, tables of
direct input coefficients, and tables of direct and indirect
coefficients (i.e. Q-a1-r type inverse of the technology
matrix).1

The table in value terms was prepared in the form of
four quadrants. The interindustry transaction matrix
shows the production and distribution of output of 83

endogenous sectors, 73 of which are industrial; the matrix
has no unallocated flows. The table follows the definition
of productive activity in the material product system and
the sectors shown are only those engaged in "material
production", i.e. industry, agriculture, construction,
freight transportation, communications serving produc-
tion, and all trade and distribution activities. All other
services-such as financial, medical, passenger trans-
portation, or communications serving population and
other non-productive spheres-are excluded from the
interindustry transaction matrix and shown as con-
sumers in the final demand quadrant.2 Construction
(represented by one sector, and thus covering mainten-
ance and new construction) is shown only as the pur-
chaser of inputs (columns) with the entire output
allocated to final demand; this leaves the construction
row of the transaction matrix blank. The flow table was
completely integrated with Soviet national income
accounts, both in the flnal demand quadrant (income by
use) and in the value added quadrant (income by source).
Both competing and non-competing imports are shown
in terms of a single row of entries in the value-added
quadrant, with imports classified with sectors producing
similar or identical products domestically.

The flow table in physical units was prepared for
industrial products only (the deflnition of industry
includes mining as well as manufacturing enterprises). It
shows the production and distribution of 157 products

1 M. R. Eidelman, Yestttik statistiki, No. l, 1960, pp. 55-60, and
No. 7, 1961, pp.9-29; Voprosy ekonomiki, No. 10, 1961, pp. 61-74.
L. Berri, F. Klotsvog and S. Shatalin, Plnnovoe khoziaistvo,No.2,
1962, pp. 51-62, For an English summary of earlier Soviet experi-
ments with input-output techniques see V. G. Treml, "Economic
Interrelations in the Soviet Union", Joint Economic Committee,
88th Congress, Annual Economic Indicators for the [/SSR
(Washington, D.C., 1964), pp. 183-213.

2 Since the table was prepared in terms of purchasers' prices,
which include trade and transportation costs, the allocations of
these sectors to final demand are, by definition, zero.

with flows expressed in appropriate physical units (tons,
kilowatt hours, units) except for twelve aggregated
groups of products such as small electrical appliances, or
spare parts for machinery, which were measured in
constant prices. Even with the Soviet definition of gross
industrial product, the coverage was far from complete.
An entire industry branch, designated in the USSR
statistical classification as miscellaneous (printing and
publishing, toys, jewellery, plastic products, and some
mining of non-metallic minerals), was omitted. Further-
more, according to one source, some 20 per cent of the
gross output of ferrous metallurgy, 40 per cent of the
gross output of chemicals, and 40 per cent of machine-
building and metal-working products have not been
included in the table.s

The layout of the table in physical units is somewhat
different from its counterpart in value terms. It is
rectangular, with three quadrants: the flrst, consisting of
two columns and 157 rows, shows stocks at the beginning
of the period, and imports ; the second, a square 157 x 157
table, shows the interindustry production and distribu-
tion of 157 products; and the last is a demand quadrant,
consisting of four columns and 157 rows, which divides
final demand into general market fund, other uses,
exports, and stocks at the end of the period. The format
of the table was later criticized for not separately
identifying flnal consumption and investment compoo-
ents of final demand.a

The flow and coefficient data necessary for the con-
struction of both 1959 tables could not have been
obtained from census or other statistical and planning
data, and a specially designed sampling survey was
conducted betrveen April and June 1960. The survey
covered 11,000 industrial enterprises and construction
projects and was of a stratified-random type.s

Industry as a whole was divided into groups according
to the standard industrial statistical classiflcation (for
example, ferrous ores, textiles and petroleum extraction)
and selected groups were then further divided into sub-
groups of small-, medium- and large-scale enterprises (by
value of output). Sampling within groups and subgroups
was random. On the average, 20 per cent of all the
enterprises included in the group or subgroup were
sampled; but the coverage was greater for groups of

3 L. Berri, F. Klotsvog and S. Shatalin, Planovoe khoziaistvo,
No.2, 1962, p. 58.

a E. L. Vairadiat in Voprosy statisticheskoi metodologii, edited
by I. G. Malyi (Moscow, 1964), pp.231-238.

6 Flow data for agriculture and other non-industrial sectors of
the table in value terms were taken directly from census statistics.
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multi-product enterprises (such as chemicals) and smaller
for groups of enterprises producing homogeneous
products such as natural gas. The enterprises being
sampled were directed to report in detail the cost
structure of each product produced, including secondary
and auxiliary products. One questionnaire was provided
for the data in value terms, and another for the data in
physical units.6

The input-output tables are constructed in terms of
"pure" sectors or homogeneous products; that is, the
secondary, auxiliary, and other non-sectoral products
are removed in the process of preparing the table. The
method of adjustment employed in the USSR tables is
very similar to that used in Japanese input-output
studies: products are removed from sectors for which
they are secondary and added to sectors for which they
are primary. In tables in value terms the input structure
(column) is adjusted in proportion to the value of output
removed or added. In tables in physical units the enter-
prises being sampled were asked to identify all costs as

related to production ofprimary and secondary products.
These latter tables, following the practice of planning and
statistical agencies, show gross turnover of output,
including all fabricates and semi-fabricates produced and
used up within the same enterprise. Thus for a position
in the table designated "sugar" the total output will
include granulated sugar produced and subsequently used
in the production of lump sugar. If, on the other hand,
the semi-fabricate (such as granulated sugar) is shown by
a separate position, the necessary adjustments will be
made in the cost structure of the sector.

Unfortunately it is difficult to see from the literature
how extensive the adjustments for homogeneity of output
were in the preparation of the table in physical units. In
the table in value terms the adjustments were rather
significant, especially for manufacturing enterprises, as

can be seen from table 1. One study showed that 88'3 per
cent of the gross output of ferrous and non-ferrous
metallurgy (as currently reported in statistics on the
establishment basis) consist of metallurgy products
proper; the remaining ll'7 per cent cover secondary,
auxiliary and other products which had to be removed
from the sector as non-sectoral. At the same time
metallurgy products proper (produced in establishments
not classified as metallurgical) were added to the gross
output of ferrous and non-ferrous metallurgy, with a
resulting net change of *4'8 per cent. Further, as can
be seen from the table, the "pure" ontput of machinery
and metalworking turned out to be lower than the gross
output reported on the establishment basis, and the pure
output of chemicals, after adjustments, to be sub-
stantially higher.

After the sample data had been collected and collated

6R-. Eidelman, Yestnik statistiki, No. 7, 1961, pp. 9-10. A. N
Efimov, Ekonomicheskaia gazeta, 4 Sept. 1961, pp. 3-4. The
instructions issued by the Central Statistical Administration of the
USSR and the two questionnaires are available in translation by
the U.S. Dept. of Commerce, Joint Publication Research Service,
Forms and Instructions for 1959 Input-Output, USSR (Washington,
D.C., 1962). JPRS 14132.

T.qnlr 1: Snenes oF pRrMARy AND sEcoNDARy ourpur rN SELEcTED
sEcroRs AND rNDUsrRrEs, USSR, 1959

Percentage oJ total

Sector ot brtrcJt

Share of
prtmaty outbut
in unadjusted
gro$ output

Net changes ia
gross outqutl

after
adjilstnentt

Metal-ore mining (a11 kinds) ...........
Metal-ore mining (ferrous) ... ..... .. ..,
Coking coal products
Ferrous metals . ........
Ferrous and non-ferrous metals .. .. . .,

Coal mining
Petroleum extraction
Oil shales

Electrical power .... ......
Fuels (all) and electrical power ......
Transporting and hoisting machinery
Forging-pressing equipment
Transportation machinery
Energy and power machinery ..........
Machine tools .........
Tools and instruments

Machine building (all) ........,..........
Chemical industry
Woodworking and paper

Construction materials
Textiles and apparel

Food industry

8s.2

n.a.

n.a.

85.0

88.3

99.6

n.a.

n.a.
98.2

n.a,

64.9

65.9

72.2

79.8

92.3

n.a.

n.a.

n.a.

n.a.
9t.6
n.a.

n.a.

n.a.

96.6

141.8

n,a,
104'8

n.a.
88'S

17 5.4
n.a.

106.8

n.a.

91.9

n.a.

n.a,

n.a.
114.3

92.O

1I I.6
95.6

n.a.

100.5

100.5

,Soarces.' M. R. Eidelman,Vestnik sr4r6rifri, No. ?, 1961, p. I5, and in the same
journal, No. 5, 1963, p. 1?; A. Efimov and L. Berri (eds.), Metody planirovanita
mezhotrasleuyhh troportsii (Nloscow, 1905), p. ,t1; and Iu. M. Shvyrkov,
Klassifihatsita otraslei x narcdnokhoziaistaennom blane (Moscow, 1965), p. 32
and p. {0.

n.a. : not available.
a Gross output in wholesale prices net of turnover tax.

and the necessary adjustments for product homogeneity
made, the sample flow matrix was recalculated into a
matrix of direct material coefficients showing input
requirements per unit or per rouble of gross output.
Finally, using control national economy totals for the
gross output of various sectors and products shown, the
interindustry transaction flow table was prepared, and
final demand, value-added, and foreign trade data were
added from census data.

Product coverage used in the 1959 ex-post table andin
subsequent planning tables is shown in table 2. With the
exception of some sample coefficients (both direct, and
direct and indirect) the 1959 input-output table in
physical units has not been published. A somewhat
truncated version of the interindustry transaction matrix
in value terms was published in the 1960 Stqtisticdf
Yearboolc.T

The 1959 input-output table in value terms was sub-
sequently complemented by the addition of labour

? Ts. S. U. Narodnoe khoziaistvo ,SSS1? v 1960 godu (Moscow,
1961), pp. 103-143.

t

I

I,-
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Tenu 2: Pnopucr cLAssrFrcATroN AND rNDUsrRy BREAKDoWN EMpLoyED lr{ Sovrsr rNpur-ourpur TABLES

Product or branch 1959e 1959 1962 1963 1964-65 1970tu

Ferrous metallurgy ... . ....
Non-ferrous metallurgy .....::::::.:. :

Fuel-energy
Chemicals
Paper and woodworking
Construction materials
Machine building
Textiles and apparel
Food products
Miscellaneous industrial products ...
Total industry
Agriculture
Construction
Transportation and communications
Trade and distribution
Other ..........

5
2
9

10
6
1

27
J

7
3

73
2
1

2
3

2

15
14

9
2t

9
6

60
13

10

157

:

20
27
14
39
t6
21

213
24
32
13

408
20

1

7

:

18
25
IO
40
1s
16

184
20
12
4

3M
19

1

7

l

17
25
10
30
13

15
176
20
13

4
523
t4
t
7

l

6
I
8

11

5

13
38
t2
14
4

112
2
5

2
2
l

TorAL 83 157 346 376 438 lZ4

Soarces.'N. I. Kovalev, Vychislitelnaiatekhnikau planirooanii (Moscow, 1964), p. 199; and A.EfimovandL.Berri(eds.),
Metody planiroaaniia mezhotraslevykh proportsit ([4oscow, 1965), p. 92.

e Tables available in value terms.

data, i.e. by total employment in each of the 83 sectors
in man-years, and by a capital capacity vector.s

Before an examination of ex-ante or planning national
input-output tables, and other problems concerning the
manipulation o f input-outp ut data, at least a briefreference
must be made to the extensive exploration of regional
and interregional input-output tables in the USSR.
Recognizing early the regional differentials in production
techniques, prices, transportation costs, and other
factors, and the difficulties and distortions introduced by
the aggregation of regional data, several groups of
scholars devoted their attention to the problems of
preparing regional input-output tables. So far 19 such
regional tables have been constructed, ranging from a
small 14-sector table for the Mordovskaia region to a
5O0-sector table for the Byelorussian SSR. Several more
are in preparation. Both ex-posl and planning types of
input-output tables are being constructed but, with the
exception of the 500-sector one for the Byelorussian
SSR, all regional tables are in value terms. The first inter-
regional table was recently completed for 1951 ; it covered
239 products in three Baltic republics and was based on
separate tables. This pilot interregional table shows flows
measured in producers' prices, in contrast to all other
regional tables in value terms, which have been prepared
in purchasers' prices. With the exception of the import

8 Labour data, apparently obtained by the same sampling survey,
rvere adjusted to agree with the adjusted homogeneous-product
sectors. The entire flow table in value terms was recalculated in
labour terms by multiplying each row of the interindustry trans-
action matrix and the flnal demand quadrant by a corresponding
labour input coefficient defined as man-years of labour per rouble
of gross output. See M. R. Eidelman, Vestnik statistiki, No. 10,
1962, pp. 3-17, Sotsialisticheskii trud, No. 2, 1963, pp. 12-13;
aad A. Efimov and L. Berri (eds.), Metody planirovaniia mezho-
traslevykh proportsii (Moscow, 1965), pp. 190-203. The inter-
rrdustry transaction matrix in man-years was published in an
a5ridged format in Ts. S. U. Narodnoe khoziaistvo SSS]? v 1961
godr (Moscow, 1962), pp.77-117.

vector, which is much more detailed, the regional input-
output tables are similar to national counterparts in
format and in structural and algebraic characteristics.o

II. Soun FEATURES oF THE 1959 ra.slBs IN vALUE rERMs

A comparison of the two 1959 ex-post input-output
tables shows that the smaller, 83 x 83 table in value
terms is closer to the traditional input-output form and is
a versatile analytical tool, mainly because of its labour
and capital vectors. The larger, I57-product table in
physical units is more akin to traditional material
balances, except that the individual balances (rows) are
completely integrated in a fully balanced table. The
table can be used to analyse and, in a planning sense, to
ensure the consistency of given gross output levels with
individual industry requirements. This is in itself a
major step forward in the practice of planning with
material balances. However the incomplete coverage, the
format of the final demand quadrant, and the absence of
any primary resource constraints make it impossible to
use the table for a consideration of the feasibility of
alternative flnal demand mixes and for other traditional
exercises with input-output models.

Unfortunately the 1959 ex-post table in physical units
and the subsequent planning tables have never been
published in the USSR; nor does the literature seem to
offer any significant discussion of the structure of
production, or even of the main parameters, as revealed
by these studies. We may, however, consider some of the
structural data revealed in the 1959 ex-post table in value

0 V. V. Kossov (ed.), Mezhotraslevoi balans proizvodstva i
r asp re de leniia p r oduki sii ekonomiche skogo raiona (Moscow, 19 64),
Iu. R. Leibkind, Vestnik Akademii llaak SSSI, No. 10, 1963, pp'
15-17. V. Kossov and L. Mints, Vestnik statistikr, No. 6, 1964,
pp. 16-25.
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terms, since presumably some basic parameters are
similar for tables both in value terms and in physical
units.lo

Two aspects of the structure of production revealed by
the 1959 ex-post table in value terms are of particular
interest: the high concentration of flows and the bloc-
triangular structure.

The 83 x 83 interindustry transaction matrix shows
4,260 non-zero entries, thus having the density of
approximately 62 per cent. Subsequent studies have
revealed however that most direct material input co-
eficients are small and that some 500 (or 12 per cent of
all non-zero entries) account for about 95 per cent of all
interindustry transactions, including 97-98 per cent ofall
purchases ofconstruction and agriculture; about 95 per
cent of purchases of the metallurgical, fuel, electrical
power, textile, apparel and food industries; and some
80 per cent of purchases of the machine-building, trans-
portation, woodworking and paper industries.ll The
high degree of concentration of flows among a relatively
small number of positions in the interindustry transaction
matrix is further illustrated in table 3.

Tesrs 3: CoNcrNrurroN oF FI-ows tN Sovrnr 1959 nrrrnnousrny
TRANsAcrroN MArRrx (1959 o,tre)

Relatiae share
oJ mqjor

sul,t liers iB
Numbo -1otal
of majv putchues
suprliers Utocmtage)a

coefficients was deemed sufficient for the preparation of
the technology matrix (direct input coefficients) for the
1962 planning tables by the adjustment of only some
500 coefficients, the remaining 3,760 being left as in the
1959 table. The selected key 500 coefficients were adjusted
for technological changes, and price and output-mix
changes. l2

Another interesting feature of the 1959 ex-post table
in value terms is its triangular and bloc-triangular (bloc-
diagonal) inner structure which, in all probability,
repeats itself in the table in physical units.

The triangularity can be described as follows: the
order of the 83 sectors of the interindustry transaction
matrix was rearranged in such a way that, as far as
possible, each sector would be purchasing less from the
preceding sector than it was selling to it; that is,
ai-1, ;<a;t ;-1- This rearrangement of the order in
which the 83 sectors are shown in the 1959 table resulted
in an almost triangular table in which 92'2 per cent of a1l

interindustry transactions are found on or below the
main diagonal of the matrix.l3 The new sector order is
very similar to the triangular sector order of other
developed economies. At the apex of the matrix are the
processed foods, apparel, textile and footwear industries
followed by machinery, chemicals, metals, mining, fuels
and services.la

A further step could be to rearrange the order in which
the sectors are listed so as to produce a bloc-triangular
interindustry transaction matrix, i.e. a matrix with several
distinct blocs (three in the case of the 1959 matrix,
omitting the services) having a high degree of inter-

Purchasing sector

Coal mining
Oil extraction
Electrical power . . .. .. .

Electrical appliances
Instruments
Machine tools ..........
Automobiles
Basic chemicals ..... .. ..
Resins and plastics ....
Woodworking
Construction materials
Textiles
Apparel
Sugar..........
Construction
Agriculture
Animal husbandry ....

87.s
74.1
96.2
82.5
66.5
73.9
84.8
65.8
89.8
85.6
89.4
97.6
98.5
94.9
97.4
94.9
97'9

Sotqces : L. Berri, F, Klotsvog and S. Shatalin, Planotoe khoziaistao, No. g,
1962, p. 102.

eTotal cost of material purchases only; i,e. column sum of the interindustr\
transa.tion matrix, less costs of transportation, communications, trade ana
distribution,

It is interesting to note that the concentration of flows
revealed and the importance played by a small number of

10 We must however bear in mind the basic dillerences of the two
tables. In the first place, the technology matrix of the table in
physical terms is larger (157 x 157) than the matrix in value terms
(83 x 83). Secondly, in contrast with the table in value terms, which
offers a complete coverage of all interindustry flows, the table in
nhysical units appears to cover, at best, between 65 and 70 per cent
cl the interindustry flows.

11 L. Berri, F. Klotsvog and S. Shatalin, Planovoe khoziaistvo,
l{o. 2, 1962, p. 55. A. Efimov and L. Berri (eds.), Metody plantro-
vaniia mezhotraslevykh proportsii (Moscow, 1965), pp. 102-103.

12L. Berri, F. Klotsvog and S. Shatalin, Planovoe khoziaistvo,
No. 9, 1962, pp.34-43. The importance of this group of key input
coefficients is further illustrated by the results of the following
sensitivity test. Each coefncient was separately tested to determine
the maximum relative change it could undergo before this change
would result in a 1-per cent change in the gross output of the given
sector chosen as the arbitrary upper limit ol tolerance. The test
showed that 384 (or 9 per cent) ol the total of 4,260 non-zero input
coefficients could be varied by 50 per cent before the limit of
tolerance would be reached; another group of 199 coefficients
(4.7 per cent) could undergo increases up to 100 per cent before
induiing a I-per cent change in gross output. A. Efimov and L'
Berri (ids.), 

' 
Metody planirovaniia mezhotaslevykh proportsii

(Moscow, 1965), pp. l5Ll57.
1s Iu. R. Leibkind it Narodnokhoziaistvennye modeli, edited by

A. L. Vainshtein (Moscow, 1963), pp. 162-179.
14 The structural similarity of the Soviet and other economies can

also be seen in the following test. In a study of international
comparisons based on input-output data, Chenery-and Watanabe
classifly all commodities into four groups in acc-ordance with two
ratiosi U, or the ratr'o of total intermediate.purchases-of tle given
industry io gross outlays; and W, or the ratio of total interindustry
deliveries oflhe given industry to gross output. The four groups are
identifled as final manufactuie (W<0'45i U>0'45), final primary
production (W<O'45; U<O:4r, intermediate manufacture
iw>o.qs; i2o'+s1,' and int6rmediate pr.imary production
iW )O.qSi U<64S). Working with aggregated input-output tables
for four couniries-Italy, Japan, Norway and the United States-
the authors show that-all commodities, irrespective of country,
fall in the same group. The present author repeated this exercise
with a reconstrucr-ted OO-proadct Soviet table for 1959 (Vladimir Q.
Trcml, The 1959 Soviet intersectoral Flow Table, Volumes I and II,
RAC Technical Paper 137, Washington, D.C., 1964). With the
exception of servicbs and'other smlll discrepancies, all-Soviet
cominodities (when classified in accordance rvith the value of [/ and
W ratios) fali into one or other of the fotrr appropriate groups.
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dependence and rather weak ties: 79'3 per cent of all
interindustry transactions being found within the three
blocs, and only 20'7 per cent constituting inter-bloc
flows. The triangular inner structure would be retained
within the blocs, with some 95 to 99 per cent of all intra-
bloc transactions lying on or below the main diagonal of
the table.

It is interesting to note that the bloc-triangular inner
structure of the matrix closely supports a hypothesis
recently advanced by Simpson and Tsukui of the Harvard
Economic Research Project. Working with flve input-
output tables for Italy, Japan, Norway, Spain and the
United States they showed that each table lends itself to a
rearrangement into a bloc-triangular format with a
strong intra-bloc interdependence and weak inter-bloc
relations. Transactions within blocs are nearly tri-
angular.ls A comparison of these blocs and those of the
Soviet tables reveals a close correspondence between
them.

Sirupson-Tsukui blocs Soviet blocs

Bloc A: Final metal products Final metal products
Intermediate metal Intermediate metal

products products
Basic metals and ores Basic metals and ores

Bloc B: Apparel and processed Apparel and processed
foods foods

Other non-metal Agriculture
products

Agriculture
Bloc C: Other non-metal

products
Electrical power Electrical power
Fuels Fuels

Generally it appears that (in spite of speciflc features
of the 1959 input-output tables for the USSR, such as

the treatment of services, the use of purchasers' prices,
and the important discrepancies in the commodity
classiflcation systems employed) the basic parameters
revealed by these tables are similar to comparable
structural data derived from input-output tables of other
countries, e.g. the 1947 table for the United States.16

15 David Simpson and Jinkichi Tsukui, "The fundamental
structure of input-output tables, an international comparison", in
The Review of Economics and Statistics, Vol. XLVII, Nov. 1965,
pp.43+446.

1c The structural similarity of the USSR and the United States
economies can be seen in the results of a study recently completed
by the author under the auspices of the Research Analysis Corpora-
tion, Mclean, Va. which is available in mimeographed form under
the title "Structural similarities of the US and the Soviet economies,
based on comparisons of input-output data" (V. Treml, 1965). The
study covered 43 industries comparable in terms of commodity
classifications listed in the 1959 USSR and the 1947 United States
input-output tables. The rank correlation coefficient for direct
labour input coefficients (employment in man-years per one million
roubles or dollars of gross output) was calculated as *0'78; and
that for ratios of final demand to gxoss output (Chenery and
Watanabe's W ratio) was calculated as +0'79. The second group
of rank correlation tests was applied to the structure of material
purchases of the 43 comparable industries. Relative shares for
purchases of metals, fuels and chemicals in total interindustry
purchases were calculated and ranked with the following results:
purchases of metal *0.90, of fuels *0.85, and of chemicals
*0.70. Similarly significant, although somewhat low rank, correla-
tion coefficients were obtained from a comparison of the input-

lll. Ex-ante rNPUT-ourPUr TABLES

Almost immediately after the completion of the two
1959 ex-post tables, attention was turned to the construc-
tion of planning input-output tables. As has been seen

in table 2 above, the USSR planning and research
agencies have completed six tables and are working on
the seventh planning input-output table (flve of them in
physical units). This impressive statistical and computa-
tional effort does not however indicate a lull incorpora-
tion of input-output techniques with the other tools of
the planning mechanism. Contrary to the expectations
expressed earlier by some proponents of input-output
analysis the planning models have not been integrated
with the other tools of planning, and input-output
techniques have remained in an experimental stage.17

Needless to say the introduction of the input-output
techniques would greatly increase the flexibility and
accuracy of planning. As both home and foreign analysts
of the USSR system point out, the planners today (as

in the past) begin with gross-output targets extrapolated
from previously achieved levels, the consistency of
various gross-output levels not being ensured beyond a
few key industries and industrial interrelations. National
income, and particularly its consumption component, is
being determined essentially as a residual, after inter-
industry demand, export and investment requirenents
have been satisfied.18

Current experiments with planning input-output
models (especially those in physical units) have not yet
been extended to incorporate primary resource con-
straints, and the exercises conducted until now seem to
have one overriding purpose: the development of a
method of constructing a balanced interindustry trans-
action table with gross output levels and individual
allocations that is consistent with a given set of final
demand targets.le

output tables of the USSR for 1959 and those.completed in the
United States for 1958. For a Soviet study of international com'
parisons see L. Berri and Iu. Shvyrkov, Voprosy ekonomiki,No, l,
tgel, pp. 133-1M. The fact that these authors operate with large
aggregates somewhat reduces the value of their results.

1?A. Modin, Voprosy ekonomiki, No. l, 1964, p' 112. V. Belkin,
Voprosy ekonomiki, No. 6, 1964, p, 712. M' 7. Bor, Voprosy
ekonomiki, No. 3, 1963, p. 5. Iu, I. Cherniak in Planirovanie i
ekonotniko-matematicheskie metody, edited by N. P. Fedorenko
(Moscow, 1964), pp. 190-191.

18 One Soviet writer has described the present methods used as
follows: "The planning rates of growth and .proportions are
determined essentially by gross output level projections, witho,ut
giving due consideraiion to the needs of final consumption of the
socieiy. Gross output levels of steel, fuels and electrical power have
been irsed as the itarting point in preparation ol the State Plan,
and these levels were not balanced with the planning of levels of
final consumption, national income, or standards of living. Plans
for exoansion of various branches are often based on achievements
of prdvious periods without relerence to the real requirements."
S. Shatalin, Voprosy ekonomiki, No. 1, 1965, p. 23. Another
authority states that "gross output levels are determined first- by
calculations of intermediate material requirements, and only then
follows the calculation of final product. Consumption by the
population is determined as a lesidual after subtracting capital
investment from the final product". V. S. Nemchinov, Voprosy
ekonomikt, No.7, 1964, p. 82.

10V. S. Nemchinov, Planovoe khoziatstvo, No. 6, 1963, pp. 1-9.
G. I. Grebtsov et al., Osnovy sostavleniia mezhotraslevogo balonsa
(Moscow, 1962), pp. 187-277.
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TaeI-E 4: NluoNar. INPUT-ourpur TABLEs FoR trrs USSR EcoNoMy ALREADv coNsrRUcrED oR IN
PREPARATION

N umb u of pr oducts I sec tor s Percentage
coaer4ge
of GSPa

Densitl'
of_

mattixDYear Total Industrial Tt-lre Unit of measurelnent

83
157

83
346
372
435
438
n.a.
124
600

73
157

l5
323
3M
407
408
n.a.
tt2
n.a,

Ex-post
Ex-post
Planning
Planning
Planning
Planning
Planning
Ex-post
Planning
Planning

Purchasers' prices
Pl.rysical units
Purchasers' prices
Physical units
Physical units
Physical units
Physical units
Purchasers' prices
Physical units
Physical units

100
65-70c
100
n.a.

80
80
85

n.a.
100
n.a.

61

n.a. d

6l
8.4

n,a.
6.9

n.a,
n.a.
42.6
n.a.

. a Percentage coveraqe of Gross Social Product is the total value ofmaterial goods and productive services produced in the
giveq year measured in producers' prices, but including turnover tax.

D Percertage ol non-zero entri6s in the interindusiry transaction matrix.
c Gross industrial product only (author's estimate). 

-

d Not available.
e In prelararion.

The planning input-output tables described are thus
static, and the capital investment allocations shown are
simply categories of flnal demand and are not related to
next-period productive capacities.20 The available litera-
ture on the subject does not offer a detailed description
and analysis of planning input-output models, or a
comprehensive description of problems encountered in
their construction. The following discussion will therefore
be limited to a few selected technical problems.

As can be seen from table 4 the number of products
included in input-output in physical units was increased
from 157 in the 1959 table to 346 in the fi.rst such planning
table for 1962, and thence continuously to the projected
600 products to be shown in the 1970 table being
currently prepared. This trend is dictated by a reluctance
to use the common denominator of prices for groups of
heterogeneous products on the one hand, and the desire
to obtain the maximum possible coverage of Gross Social
Product (GSP) on the other. The increased size of the
matrix did make it possible to improve the coverage of the
GSP-the 1963 table accounts for about 80 per cent
(almost the entire agricultural output, and 70 per cent
of new and maintenance construction) and the 1964
table shows approximately 85 per cent. This is to be
compared with the coverage of some 65-70 per cent in
the 1959 ex-post table in physical units.21 It must be
added that the expanded product coverage is explained
not only by the increase in the number of positions in
the table but also by the addition ofa row ofunallocated
inputs measured in value terms. As could be expected the
increase in the number of products shown by separate
positions led to a decrease in the density of the matrix.

The 1962 ex-dnte 346 x 346 matrix has 8'4 per cent non-
zero entries, and this percentage is decreased to 6'9 in
the 1963 ex-ante 435-product matrix.z2

The work on a planning input-output table thus starts
with the preparation of a matrix of direct material input
coefficients. Planning, statistical, and research agencies
and organizations in the USSR have had a long experience
of collecting, estimating and collating input coemcients
(input norms in Soviet terminology) which constitute the
basic frame of reference for subsequent allocation,
distribution, or target-assigning in economic planning. In
addition to elaborating methods of determining these
norms the various agencies have also amassed a sub-
stantial quantity of empirical data. According to Soviet
specialists in this area however the organization and
methodology employed in norm-setting leaves much to
be desired. At the outset of their explorations of input-
outprlt techniques researchers in the USSR reluctantly
came to the conclusion that almost no coefficient (or
flow) data which are available in the form of census
statistics of the Central Statistical Administration of the
USSR or in planning documents processed by various
planning agencies, are directly usable in the preparation
of input-output tables.23 The framers of input-output
tables had therefore to resort to sampling surveys for the
construction of the first large-scale 1959 ex-post tables,
and to an independent estimation of required input
coemcients in the subsequent planning of input-output
tables.

The available input coefficients (norms) could not be
employed because of their general shortcomings: incon-
sistencies in product and branch classifi.cations, dif-
ferences in the product definitions used by various
agencies, and varying levels of aggregation. But even
apart from these general shortcomings the norms

22 N. Kovalev, Voprosy ekonomiki, No. 5, 1963, p. 80.
23 N{. R. Eidelman, Vestilik statistikr, No. 1, 1960, p. 66. Iu. R.

Leibkind, Vestnik Akadetnii Nauk SSSR, No. 10, 1963, p. 17.
A. Modin, Vopro.sl, ekonomiki, No. 1, 1964, p. 1I2.

'2o Some work in dynamic input-output analysis can be found in
A. D. Smirnov, Dinamicheskaia model mezhotraslevogo balansa
(Moscow, 1964) ald in A. A. Koniis in Metody planirovaniia
mezhotrasletykh proportsii, edited by A. Efimov and L. Berri
(Moscow, 1965), pp. 54-75.

21N. Kovalev, Voprosy ekonomiki, No. 5, 1963, pp. 16-87.
N. Kovalev, V),chislitelnaia tekhnika v planirovanii (Moscow, 1964),
p. I98.

-
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employed by planning agencies were found to be not
directly usable within the frame of reference of input-
output analysis. A1l USSR statistical and planning
information is related to establishment or administrative
divisions and not to the product basis-thus the use of
available data would have entailed costly and time-
consuming recalculations to remove secondary and
auxiliary inputs and outputs.za Moreover, the input
coefficients employed in input-output tables show input
requirements per unit of output based on the entire
technological process within the given manufacturing
enterprise: to give but one example, fuel requirements
include not only fuels used up in direct productive
processes such as heat treatment or machining, but also
fuels used up in intra-plant transportation, heating of
auxiliary quarters, etc. The input coefficients (norms)
used by planning agencies, on the other hand, as a rule
show only direct input requirements generated in main
productive processes, and would not reflect the indirect
or secondary requirements of the whole enterprise. In
some industrial sectors the use of direct productive
process input requirements would understate the total
enterprise requirements by as much as 10-15 per cent.z5

Another thorny problem in the preparation of the
matrix of direct input coefficients is posed by aggregation.
Even in input-output tables in physical units (which show
a large number of fairly narrowly defined products)
aggregation is unavoidable. In the 1959 ex-post table in
physical units such products as rolled ferrous metals,
refractory materials, coal, diesels, metal-cutting machine
tools, sea and river passenger-cargo ships (to cite but a
few examples) are each shown by a single position; while
in operational planning and control data these products
have a much more detailed breakdown. The crucial
problem is the choice of weights to be employed in the
aggregation of a given group of coefficients. Until now,
the gross outputs of the previous or the current planning
period have been used as weights. This of course pre-
supposes an unchanged output mix for the given aggre-
gate position of the table and, furthermore, that the
product definitions employed in the input-output table
are dictated by considerations of close similarity of input
structure. Neither is quite true. This invites substantial
aggregation errors.26 Even ifthese errors can be dismissed
as minor, gross output levels as weights can be employed
only as long as a set of gross output levels has been
projected by the plan. But, as has been pointed out, the
planning input-output models theoretically start off with
a matrix of input coefficients lacking a set of gross output
levels, and the Iatter are generated only at the end ofthe
exercise. A recent paper discusses an iterative procedure

by which fi.nal demand targets could be used in the
absence ofgross output levels as weights in aggregation.2T

While this method would constitute an improvement
it still does not fully resolve the problem of aggregation,
since it presupposes a unique, exogeneously determined
set of final demand targets. Ideally the proponents for
the application of input-output techniques in planning
envisage planning models incorporating resource con-
straints which would generate alternative feasible sets of
flnal demand, among which the optimal set would then
be chosen. Thus the proposed method of using a unique
set of final demand targets could not be employed in
aggregation either.

Because of these and other difficulties the framers of
input-output tables had to resort to an independent
estimation of all direct material coefficients needed in the
preparation of planning matrices. According to the
director of the main computer centre of Gosplan (the
agency responsible for the construction ofplanning input-
output tables in physical units)z8 this process has been
very involved and time-consuming. In the preparation of
the 435 x 435 matrix of input coefficients for 1963 the
staff had to draw up 18,000 separate material balance
sheets. For the estimation of input reqnirements in
agriculture, fuels and lubricants, the staff was working
with specially prepared maps for 32 agricultural crops
arrd 42 products.2e

A brief scanning of the literature on the subject
reveals important gaps in analytical techniques and
methodology for the estimation of ex-ante direct input
coefficients.3o For instance, it seems that much still
remains to be explored regarding the problem ol sub-
stitutability of inputs and what constitutes technological
progress in the production of a given commodity.

Relative changes in input requirements appear to be
significant. Although the literature available on the
subject is not very illuminating, some judgement regard-
ing the order of the magnitude of these changes can be
made on the basis of a sample of selected coefficients for
different years, as shown in table 5. It must be noted
however that all the data presented are from input-output
tables in value terms which as a rule are more aggregated
than tables in physical units. Since we are dealing with
value coefficients the dynamics of the changes are
explained not only by changing technology and possible
changes in the output mix but also by changes in trade

27L. Dudkin and E. Ershov, Planovoe khoziaistvo, No. 5, 1965,
pp. 6G-64.

28 Soviet specialists appear to be resigned to the necessity of
simultaneously preparing input-output tables in physical units and
in value terms. The expressed recommendations of making the two
variants at least comparable were not followed and at present even
the task of preparing the tables is divided-the main computer
centre of Gosplan prepares those in physical units, while the
Economic Research Institute does those in value terms.

2e N. I. Kovalev, Voprosy ekonomiki, No. 5, 1963, p. 78 and p. 81.
Yychislitelnaia tekhnika v planirovanii (Moscow, 1964), pp. 198-206.

2{ G. I. Kiperman, Klasstfikatsiia otraslei narodnopo khoziaistva
(M_o_scow, 1964), p. 33. Iu. Shvyrkov, Planovoe khozlaistvo,No.5,
1965, p. 17. V. S. Nemchinov, Planovoe khoziarsluo, No.6, fi1l,p. A'.

_^tu.N. Kovalev, Vychislitel'naia tekhnika v planirovanii (Moscow,
!26!)_, p. 199. R. Busunov, Vestnik statisiiki, No. 3, iOAn, pp'.
26-27.

28 V.
ntodeli
otraslei
87-111.

_S._ Nemchinov, Ekonomiko-matematicheskie ntetody / a0 A. Efimov and L. Berri (eds.), Metody planirovaniia mezho-
(Moscol, 1962), p. 276. Iu, Shvyrkov, KlassifikaTsiia traslevyh proporlsii (Moscow, tbOS),'pp. 238'-i49, contains detailedv narodnokhoziaistvennotn plane (ltloscow, t9ti5), pp. 

f;;:Hr.r,:rr",t 
irf methods of i:stirnatiriri and projection ol ex-ante
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and transportation changes, shifts in taxes, and changes
in relative prices. Input coefficients in physical units
would presumably display greater stability over a period
of time.

Tesls 5: Rerartvr cHANGEs IN lNpur coEFFrcrENTs FoR sELEcTED
PRODUCTS

Percentagel change

Inbt t OutOut

This discussion has dealt with only a few selected
problems encountered in the construction and manipula-
tion of ex-post arl'd ex-ante input-output tables in the
USSR: all the problems are not exhausted. For example,
no definite solutions seem to have been reached as to
what should be the optimal number of commodities or
sectors to be shown in planning tables, or as to the
related problems of aggregation and disaggregation of
data. Before input-output tables in physical units will
become a versatile tool of planning, fully integrated with
other planning instruments, the problem of the inclusion
of primary resource constraints (such as labour and
capital capacity) must be resolved. The operationability
of input-output tables also depends on the resolution of
the problem of collating and co-ordinating detailed
statistical and planning documents covering (let us say)
some 20,000 products, and input-output tables which
would at best show 1,000-2,000 aggregated positions.
This again calls for flexible aggregation-disaggregation
techniques, and the consolidation and unification of the
various statistical commodity classiflcation systems
employed in the USSR. A separate but important
question now under intensive study in the USSR is
the collation of regional and national input-output
tables.

Last, but not least, we should refer to some basic
theoretical assumptions of input-output analysis, such as
linearity and constant returns to scale, or the non-
substitutability assumptions. These assumptions would
have to be tested in the setting of actual economic
planning.

1959-62 1959-70

Electrical power

Coal .....
Petroleum

Fuels

Ferrous metals

Non-ferrous metals

Chemicals

Transportation

Ferrous metals
Chemicals
Textiles and apparel
Processed foods
Machinery
Agriculture
Machinery
Machinery
Machinery
Eiectrical power
Apparel and food
Ferrous metals
Machinery
Ferrous metals
Machinery
Ferrous metals
Machinery
Construction
Agriculture
Food
Industry
Agriculture

+9'4
+18.6
+3.6

Lr.a

+74.0
+260.0

+349.0

-20.0+s'0

+60.0
+8'2

-4.e*28.0

-20.0
-9.0

-30.6
-7.2+ 18.8

+30'0
+204
+41.0

+440.0
*rro:

Sources: L. Beni, F, Klotsvog and S. Shatalin, Plonwoe khoziai,stao, No. 9,
196f, pp. 38-39. 4I. Efimov, Planovoe khoziaisluo, No. 6, 1964, pp. 1B-20.
A.-Efimov and L. Berri, (eds.), Metody glqniroamiia mezhotrasleaykh proportsii
(Moscow, I065).
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ANNEX

An experiment with the 1959 input-output ilata for the USSR

The 1960 Statistical Yearbook carried a truncated version ol the
intelindustry transaction matrix, with some sectors completely
omitted and others aggregated in various ways.31 With the exception
of some relatives and indexes, no data on the value-added or
final-demand quadrants were released.

The author of this note lound it possible however to reconstruct
the entire table: that is, to estimate the omitted flows and various
entries in the two quadrants by the use of various input-output
and other data scattered through the economic and statistical
publications of the USSR and from other sources. The procedure
and the results of the reconstructions have already been reported
in detail elsewhere,sz but the reconstructed input-output table of
the order of 30 x 38, lately completed, is reproduced here as

annex tables I and 2. This may serve the purpose not of a re-
estimation but essentially ol a theoretical experiment serving the
interests of comparative analysis. It is hoped that an exhibit of this

a1Ts. S. U. Narodnoe Khoziaistvo SSSR v 1960 Sodu (Moscow,
1961), pp. 103-1sl.

32 For a detailed description of the Soviet table and of the
methods ol reconstruction see Vladimir G. Treml, The 1959
Soviet Intersectoral Flow Table (two volumes), RAC Technical
Paper 137, Mclean, Virginia, 1964, and Vladimir G. Treml,
"Value-added and final-demand quadrants in the 1959 Soviet
input-output table", in John P. Hardt, editor, Selected Studies in
Soviet Economic Trends, Structure, and Institutions, Research
Analysis Corporation, Mclean, Virginia, 1966.

nature will illustrate the common theme of the papers collected in
this publication.

In the reconstructed transaction matrix the flows of production
and of distribution are measured in 1959 purchasers' prices (in
roubles). The final demand quadrant shows the estimated alloca-
tions to private and public consumption, gross investment and
losses, and exports. The value-added quadrant shows depreciation,
labour income and otl-rer elements of net income (accumulation
funds, taxes and the like), and imports. The transaction flows
relate to domestically produced goods and services; imports are
therefore shown as an element of the production costs of column
sectors and as such are classified according to their using sectors.
The last row shows labour employment measured in thousands of
man-years.

Direct input coefficients and those from full input coefficients
can easily be calculated from this transaction matrir. To save space
only the full input coemcients are reproduced in this annex. The
full input coefficient matrix (inverse coefficient matrix) indicates
the total (direct and indirect) requirements of product f for pro-
duction of one rouble of final output of project 7'. Labour input
coefficients, however, are computed in terms of man-years per
1,000 roubles ol flnal output.

The sector classification employed in this reconstructed table of
38 sectors is shown in annex table 3, the last column of which
refers to the sector numbers in the original 73'sector table published
in the 1960 Statistical Yearbook of the USSR.

t4t
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Axxrx r.qnlr, I: RncoNsrnucrso
(Interindustry

(l'roduct in millions of cutent roubles;

Using
sectol

Ferrous l?enous
metqls

Non-fenous Non-fenous
ores metals

Coking
coal

Metal
Otoducts

6
Pro.lucittg

ofes

51

oil
8

Coal

sector

l. Ferrous ores ..
2. Ferrous metals .

3. Non-ferrous ores . .

4. Non-ferrous metals
5. Coking coal ...
6. Metal products
7. Coal
8. Oil .

9. Gas .

10. Other fuels . .

11. Electrical power .

12. Electrical and power M&Ea.. . . . . .

13. Tools and instruments ...........
14. General machinery
15. Transportation M&E
16. Automobiles ... .

17. Agricultural M&E
18. Machinery n.e.c.b. .

19. Metalworking . ..
20. Repair of machinery
21. Abrasives
22. Mineral and basicchemicals .....,
23. Synthetics, paints .

24. Rubber products
25. Lumber and woodworking .......
26. Paper
27. Construction materials
28. Glass
29. Textiles
30. Apparel and footwear
31. Food
32. Industry o.e.c. . .

33. Construction ... .

34. Agriculture......
35. Froestry
36. Transportation and communication
37. Trade and distribution ...........
38. Products n.e.c. . .

39. Total purchases

0.9
8.6
0.0
0.0
6.0
3.8

13.9
3.1
0.1
0.0

25.1
1.5
J'J
o./
0.3
0.8
0.3
0.0
1.3

21.9
1.2
6.4
2.5
2.5

14.3
0'6
7.3
0.5
1.4
8.0
1.0
0.0
0.0
0.0
0.0

80.0
19.0
0.0

240,0

291.s
854-2

0.0
552.7
735.0

89.8
525.6
t 01.6

2.4
o.2

92.9
1.0

15.5
43.9
1.6
3.8
1.3
0'0
5.8

10r.7
3.2

39.0
14.1
15.3
38.6

1.6
6.3
7.2
8'7

51.5
6-2
0'0
0.0
0.6
0.0

400.0
219.4

66'/

4,321.5

0.0
15.9
0.8
0.0
0.0
3.2

10'8
22.6

0.5
0.1

12.3
2.1
4.'l

13.3
0'5
1.1
0.4
0.0
1.8

30.8
1.7
9.1
j'+
3.5

20.0
0.9
3.3
0.6
1.9

I 1.3
t'J
0.0
0.0
0.0
0.0

35.2
27.3
0.0

240.4

47.3
0.0

798.4
551.5
154.1
22.8
34'l
71.7

1.7
0.1

201.5
2.3
5.t

14.6
0.5
1.3
0.5
0.0
1.9

33.9
1.1

i 3'0
4.9
5.1

12.9
0.5
2.1
0.4
2.9

I t./.
2.1
0.0
0.0
0.8
0.0

140.9
129.6
88.6

2,365.4

0.0
1.6
0'0
0.0

91.3
0.8

968.6
1.6
0.9

18.2
35.2
0.6
0.5
0.5
0'0
0.0
0.0
0.0
0.2
J.J

0.0
15'5
0.5
0.7
0.9
0.I
0.2
0.1
0.3
3.6
0.6
0'0
0.0
0'0
0.0

44.3
0.0
0.0

1,190.1

28.0
446.5

0.0
5.8

16.7
J I'J

I8.0
14.2

1.4
0.1

30.5
0.7
7.7
4'J
0.2
I.0
0.1
0.0
1.5
4.9
1.3
J'J

2.3
1.'t

15.3
9.8
1.6
o.2

22.8
15.9
0.4
0.0
0.0
0.3
0.0

57.3
30.7

0.0

735.8

0.0
28.8
0.0
2.8
0.3

13.2
841.2

7.9
0.1
0.1

138.8
6't

27.2
57.1
0.6
0.5
0.7

88.3
10.1
2.1
0.3
4.2
1.7

26.9
396.5

0.5
11.9
0.5
1.9

132.3
l-7
0.0
0.0
2.6
0.0

1,528-2
146.2

0.0

3,481.3

0.0
9-9
0.0
1.2
6'8
2.5
0.1

1,066.5
t.4
0.2

173.8
t.1
3.2

//'-)
0.0
1.1

1.7
28.0

o-7
32.3
0.1

41.2
t6.l

1.2
5.I
0.8
4.4
0.3
i.0
9.0
1.9
0'0
0'0
0.1
0.0

t,184.I
680.8

0.0

3,298.9

i

*
T

$

I
40. Depreciation 57.8 296.0 73.0 167.6 45.8 32.4 307.2 300.0

4l . Labour income 188.3 1,073.6 238.4 754.2 103.i 200.8 3,035.6 287.7

42. Other net income 76.0 522.1 -44.9 378.3 12.7 7.2 -526.2 2,675.4

43. National income 264.3 1,595.7 i93.5 1,132.5 115.8 208'0 2,509.4 2,e63.1

44. Imports 0'0 256.8 320.6 164.5 0.0 0.0 83.1 141,.0

45. Total outlays 562.1 6,410.0 827.5 3,830.0 1,351.7 976.2 6,381'0 6,703'0

46. Employment 147.7 697.9 130'7 328'9 13.9 100.5 1,253.6 176.5
I
g

t

:

?

1
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1959 Sovmr rNPuT-ourpur rABLE
transactions matrix)
employment in thousands of rnan-years)

Electical Tools
andand power

LIEd EGas
Other
fuels

10

Electrical
Power

11

irctruneilts
Il[etal -

wor hingn.e,c.

18

General '-fransbortation
ntrclinery M(lE Autottlobiles

17 15 16

-4grieultutal
LI6E

fuIachincrT

9 19

0'0
0.6
0'0
0.0
0'1
0.1

10.5
4.1
0.1

10.6
2.O

0.2
0.3
0.4
0.0
0.1
0.0
1.0
0.0
2.0
0.0
0.4
1.2
0.1
0.5
0'0
0.2
0.0
0.1
0'8
0.1
0.0
0.0
0.0
0.0
0.2

t4-4
0.0

0.0
3.0
0.0
0.5
0.0
1.6
6.8

11.7
0.3

20.8
22.3
2.0
4.7
7.8
1.5
0.7
4.6

20.4
0.5
1.3
0.1
2.3
4.7
3.0

13.6
0.1
0.8
0.1
0'6

15.3
0'3
0.0
0.0
0.2
0.0

66.5
1.5
0.0

0'0
3.6
0'0
0.9
0.0
2.2

796.9
245.5
68.4

23t.7
4.4
8.0
3.2
0'3
0.0
0'5
0'1

21.0
1.1

59.6
0.1
3.9
t.4
0.8
2.9
0.2
1'8
0.4
l'0
9.5
1.5
0.0
0.0
0.0
0.0
4.8
8'3
0.0

0.0
374.0

0.0
183.2

3.0
19.7
19'0
24.3
0.4
1.0

45.5
191.2
't27.1

L'J

0.0
3.1

18.5
25.3
20.7

6.5
4 t.3
15.5
72.4
2t.4
28.2
I1.5
5.6

13.5
30.5
13.8
4'I

L!'6
0.0
V,J
0.0

58.7
36.'t

0.0
176.6

0.0
484.6

0.8
31.7
7.8

tt.9
0.5
0.3

31.3
29.6

tz9'5
1.9
0.4
o'L
0.0
6.6
2.9
7.0
8.4
6.1

95.0
15.3
32.9
9.6
2.4

t2.6
34.2
t9.4
3.2

20.7
0.0
0.1
0.0

44.0
63'5
3.9

0.0
6s0.6

0.0
I 45.8
2t.s
58.5
28.6
46.5
0.7

15.0
76.1

210.3
lll.0
198.6
12-5

126.2
87.8
91'5
33.8
12.6
5.3

10.3
4t.l
85.8
59.1

3.7
't.5

1.8
9'8

39.8
3.8

38.0
0.0
0.3
0.0

195.2
t 8.8
t7.l

0.0
192.8

0'0
48'1
2.5

14.2
17.8
16.0
0.5
2.8

22.4
228.4

J J't)
1,1.9

91.2
8.6
3.6

47.7
42.1

6.1
3.9
5.9

25.8
16.4
56.'1

1.0
14.7
3.5

16'0
16.5
2.2

15.1
0.0
0.5
0.0

t7'6
0'0
8.5

0'0
220.4

0'0
146.6

6.6
37.3
14.9
25-4
0.6
0.5

20.1
l8'0
37.5

1'1
0.0

315.1
0.1
9'5

14.7
6.4
3.2
6.4

36.2
375'8
26.9

3.7
2.6

13.8
18.0
35.2
2.1

25.3
0.0
0.0
0.0

116.6
5t'1

J'D

0.0
292.6

0.0
31.6
9.3

26.0
9.0

14.6
0.7
0.4

40.6
19.5
49.8
3.6
0.0

11,.4

217.5
14.0

J'I

2.4
3.4
3.1

17.9
92.2
33.'l

1.6
2.0
0.7

t4.r
18.1
1't

18.1
0'0
0.0
0.0

131.8
49.2
16.2

0'0
50.0
0.0

50.0
1.9

t3.9
9.1

13.0
0'3
1.9

34.3
z'78.8
197.8

11.6
7.1

86.7
60.4

136.3
0.0
0.0
0.0
7.9

48.6
38.9
35.4
4.6
0.0
0.0

35.0
0.0
0.0

17.6
0.0
0.0
0.0

23.O
77.1
8.0

0.0
564.4

0.0
6J'/
30.5
39.4
14.2
10.9
0.4
2.8

26.3
16.3
't2.7
2.0
0.0
)'I

2.2
0.0

46.6
3.1
2.2
6.4

35.2
5.0

15.0
2.0
5.0
4.6
6.1

20.0
1.8
0.0
0.0
0.1
0.0

238."1

102.9
18.6

50'l 215'6 1,484.0 1,452.4 13A2.9 2,465.0 994.6 1,595.1 1,t4g.s 1,249.2 1,322.s

17.4 44.5 500.1 95.0 83.7 157.6 68.4 57.1 67.8 166.7 68.7

16.3 260.9 426.6 759.9 669.4 1,260.6 547.1 442.3 426.3 1,436.8 549.6

182.2 99.7 t,863.4 - r 15.5 -i5.6 939,6 775.5 2,234.9 s48,9

198's 289.9 1,591.9 859.6 2,532.8 1,145.1 471.5 1,381.9 1,201.8 3,671.7 I,498.5

29.0 I,165.3

0.0 0.0 0.0 9s.1 133.6 596.9 475.5 49.9 10.5 23.7 5'3

266'0 550'0 3,5i6 0 2,502.1 4,053.0 4,364.6 2,010.0 3,084.0 2,430.0 5, 111.3 2,89s.0

14.2 245.3 4A5.4 473.0 588.3 860.1 353.0 347.0 425.0 1,240.8 677.3

t
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ANNEx rABLE 1: RscoNsrnucrep
(Interindustry

(Product in millions of cutent roubles;

Using
sectot Minerql

md bqsh Synthetics, Rubbq
cheruicals Qaints grodwts Pater

Constluction
materiqls

Lwnbq
arul wood-
working

z5
Producing
sectot

RePair oJ
machinajt

20

Abrxives

262321

l.
.,

3.
4.
5.
6.
7.
8.
9.

I0.
ll.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.,)
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Ferrous ofes ..
Ferrousmetals. ..........
Non-ferrousores..,
Non-ferrous metals .

Coking coal . ..
Metal products .. .. .

Coal . .

oil ....
Gas ,..
Other fuels
Electrical power .

Electrical and power M&E .......
Tools and instruments
General machinery
Transportation M&E . .

Automobiles
Agricultural M&E .

Machinery n.e.c. ..
Metalworking
Repair of machinery .

Abrasives
Mineral and basic chemicals .,....
Synthetics, paints .

Rubber products
Lumber and woodworking .. . . . ..
Paper .

Construction materials
Glass . .

Textiles
Apparel and footwear
Food ..
Industry n.e.c. . .

Construction
Agriculture
Forestry
Transportation and communication
Trade and distribution
Products n.e.c. ,.

39. Total purchases

0.0
343.3

0.0
118.7

12.6
s0.4
50.3
59.7
0.9
1.4

59.2
58.0
88.2
20.7
65.2

252-O
204.2
50.0
43.7
0'0
3.1

10.1
64.4
23.8

lo7'3
3.9

30.0
6.3

27.6
27.4

3'3
0.0
0.0
0.2
0.0

17.O
0.0
7.4

1.7
7.0
3.0

10.0
43.2
5.5

25.6
15'l
0.6
0.4

66.7
1.9
3.5
7.0
0.1
1.9
0.3

10.8
3.1

10.6
0.1

151.6
36.5
2.2

14.9
7.8
3.5
1.2
7.8

20.2
20.2

5.3
0.0
0.3
0.0

514.0
21.7
0.0

0'0
18.0
0.0

124.7
49.1
3.2

46.4
124.2
16.9

1.6
100'3

3.9
3.7
6'0
0.1
0.7
0.1

I0'6
11.7
33-3
I.1

206.1
915.2

12.9
80.8
45.7
3.6

27.5
57.9
22.5

405.6
13.4
0.0

I1.5
0.0

35.1
49.1
s5'3

0.0
3.9
0.2
7.4
4.8

14.4
0.2
0.2

26.8
0.5
2.8
1.7
0.0
1.6
0.0
4.8
3.9
3.2
0.1
4.4

6i9.0
209.7
t7-l
I.1
0.9
0.2

395.1
5.1
7.0
7.5
0.0
0.0
0.0

55.8
17.3
10.7

0.0
18.1
0.0
3.0

45.2
55.4
28.7

281.1
0.4

27.5
47.8

6'8
2t.7
21.2
2.6

67'7
57.4
0.0

92.1
47.1

5.1
1s.0
79.6
61.4

2,710.3
5.3

I 1.3
39.6

203.1
154.1
31.0
0.0
0.0

32.6
142.8

1,626.r
404.4

0.0

0.0
5.4
0.0
1.9
0.1
1.9

47.1
13.0
0.I
9.6

42.7
1.0
2'4
6.3
0.0
0.5
0'1
0'0
3.0
3'4
0.1

18.4
3.4
1.3

124.6
80.1

6.8
0.4
8.4
6.1
1.3
0'0
0'0
1.1
0.0

72.9
89.s
78.I

4.7
199.6
22.B
47.3
13.2
42.8

251.1
148.5

12.7
27.8

223.8
4.9

,1. <

36-4
0.1

20.9
7.2

92.7
15.6
89.5

1'0
4.7

10.9
20.5

122.2
26.2

42.6
7.8

92.8
0.0
0.6
0.0

1,726.1
338.7

51.5

2.0
1.7
2.5
2.5
1.2
0.5
3.1
4.4
0.I
0'0
8.9
0.2
0.6
0.1
0.0
0.1
0.0
0.0
0.4
2.8
8.6
3.7
0.3
0.2
0.5
0'4
0.5

0.0
5'I

1,273.4
0.9
9.8

0.I
1 1.8
1.I
2'7
0.0
0.0
0.0
0.0
4.5
0.0
0.0

1,810'3 65.s 1,025.3 2,s57.8 1,431.1 6,345.5 831.0 5,014'8

40. Depreciation 125.5 3.I 44.1 148.4 13.6 302.0 40.I 316.6

41. Labour income 1,004.2 32.1 19s.8 593.7 176.5 3,020.5 200.6 1,794'3

42. Other net income 810.0 22.3 65.8 1,151.6 361.3 7,236.4 181'2 141.2

43. National income 1,814.2 54.4 261.6 1,745.3 537.8 4,256.9 381.8 1,93s'5

44. Imports 0'0 1.6 26.0 261.5 17.5 128.6 14.1 37.1

45. Total outlays 3,7s0.0 124.6 I,357.0 4,713.0 2,000.0 11,033.0 1,267'o 7,304'0

1,236.0 27.7 132.1 431.1 100.0 2,852.8 147'0 1,623'346. Employment
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1959 Sovrer rNpur-ourpur rratn (continued)
transactions nwtrix)
employment in thousands of man-years)

AOb$el

Glus Textiles footueat

Ttans|ortauon Ttade

31

and,

2928

Industry qnd

36

Constnction Ayiculture

33 34

Folestry cmmunication d.istribution
and Productt

Food n.e.c. n,e.c,

38

6.2
5.0
0.0
4.0
0.1

t0.7
24.5
20.4
0.9

13.9
13.4
0.9
1.6
t'1
0.0
0.4
0.1
0'0

11.2
24.5

1.5
2.1

11.1
0.9

31.4
4.3
7.0

13'0
5.8
9.1
0.8
0.0
0.0
0.3
0.0

86.0
88.5
rc.7

0.0
7.8
0.0
,.<
0.5
9.5

53.0
20.4

1.2
21.3

112.5
3.9
5.9

40.8
0.0
1'5
0.4
0.0

20.8
14.4
0.2
0'2

334.7
28.9
45.5
6.9
6.8
0.7

6,206.7
25.2
20-5
25.0
0.0

3,980.3
0'0

284.7
700.3

0.0

0.0
2.7
0.0
2.7
0.1

12.9
t7.t
t2'4
0.3
8.0

48.6
2.4
3.3
9.6
0.0
0.6
0'0
0.0

28.3
5'5
1.5

tt.3
208.0
28.0
74.0
17.3
3.7
0'9

6,981.9
2,154.3

599-6
25.0
0.0

490.5
0.0

159.6
703.7

97.9

0.0
69.1
0.0

18.4
0.9

12.4
182.5
194.7

4.4
15.1

1I1.5
5.6

10.3
24.0
0.4
4.1
0'6

82'0
57.3

229.2
0.2

27.7
43.3
7.3

289'3
73'8
25'3
49'4
85.6

108.8
1 3,365.8

0.0
0.0

16,467.3
0.0

1,2t2.3
3,681.6

80'7

0.0
70.0
0.0

30.0
0.0
0.0

20.8
20.9
0.5
l'9

@.7
34.4
45.5
23'7
I I.s
38.4
27.7
61.0
62.8
64.7
0.0

80.3
239.7
121.4

64.6
95.4
0.0
0.0
9'4
0.0

819.7
0.0
0.0

207.8
0.0

43.8
722.7
292.O

0.0
1,365'0

0.0
21.7
0.0

232.6
49.5

366.5
9.7
8'5

2A0.6
127.3
551.1

84.0
6'4

70.6
45.4

228.8
1,208.9

0.0
9.5

17.7
203.8

69.3
2,982.3

32-6
5,360.9

319'3
29.9

535.s
85.2
0.0
0.0

11.2
66'5
38.9
0.0

270.7

0.0
5.5
0.0
0'3
0.0

t2-l
11.7

1,051'7
0.0
0.3

88.3
38.8
11.8
0.0
3'5

19.0
159.0
414.9
156.6

1,028.1
5.2

355.6
55.4
12.6

I 13.s
0.1

L6'2
5.1

46.2
99.8

1,582.4
t28.3

0.0
12,436.5

0.0
762.2

2,857.6
6.0

0.0
63.7
0.0

23.1
o-2

38.0
803'0
951.6

0.0
0.0

150.2
4.6

29.0
2.5

152.2
206.8

1.5
69.0
0.0

86.3
0.0
9.2

51.7
359.9
17t.1

3.1

60.5
5'9

74.1
70.8
0.0
0.0
0.0

19.0
0.0

49.2
0.0
0.0

0.0
57.5
0.0

16.2
0.0

21.0
68.6
32.6
0.0
0.0

42.1
14.8
9.6

49.1
0.0
0.0
0.0

136.7
J'I

0.0
1.5
7.5

t2-o
54.4

205.0
582.0

0.2
0.0

398.6
89.1
1 1.3
0.0
0.0
0.0
0'0

1 16.5
0.0
0.0

0.0
I.8
0.0
0.2
0.0
2.5
2.9
3.5
0.0
0.0
2.6
I.1
0.1
0.0
0.0
0.7
0.0
0.0
0.0
0.0
0.0
0.I

I 1.8
2-9
2.0

163-5
0.1
0.0

23.2
1'1
0.0
0.0
0.0
0'0

15.8
80.0
tt.7
0'0

0.0
0.0
0.0
0.0
0.0
0.2
0'0
5.1
0.0
0'0
0.0
0.0
0.0
0.0
0.0
0.0
3'5
0.0
3'1
0.0
0'0
2.7
0.0
0.0
I.I
0.4
0.9
0.0
0.0
0.2
0.0
0.0
0.0
4.5
6.2
5.0
0.0
0.0

411.4 11,983.0 11,711.7 36,540.9 3,271.3 14,609.9 21,484.3 32.9 3,466.2 1,930.0 327.6

21.3 I10.0 110.0 443.t 12s.2 579.0 2,100.0 0.0 1,195.0 434.0 266.0

232.2 923.8 1,410.3 2,531.7 701.3 7,021.9 23,800.0 275.1 4,853.0 3,827.6 1,s63.7

204.5 11,454.1 1,987.7 16,893.7 1,383.5 6,989.2 4,815.7 0.0 1,742.0 5,172.3 842.7

436.1 12,377.9 3,398.0 19,425.4 2,084.8 I4,0I I.1 28,615.7 275.1 6,595.0 8,9s9.9 2,406 4

8.0 1,229.1 2,280.3 1,390.6 49.1 0.0 1,300.0 0.0 0'0 0.0 0.0

8',17-4 25,7W.0 17,500.0 57,800'0 5,530.4 29,200.0 53,500.0 308.0 11,2s6.2 1t,363.9 3,000 o

L

214.3 1,820.0 1,920'0 2,530.0 600.0 6,208.0 33,100.0 352.0 5,300.0 5,171.0 1,709'0
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Uing
sectot

ANl.nx rlsLE 1: RscoNsrnucrED 1959 Sovrnt Irpur-ourPuT TABLE (continued)
(Int e rindustry transactions mQt rix)

(Product in millions of current roubles ; employment in thousands of man-years)

Total
interindustry

use

Total
g/ors

output

46

562.1
6,470.0

827.5
3,830.0
1,351.7

976.2
6,381.0
6,703.0

266.0
550.0

3,576.0
2,502.1
4,053.0
4,3G.6
2,010.0
3,084.0
2,430.0
5,r 11.3
2,895.0
3,750'0

124.6
1,357.0
4,713.0
2,000'0

11,033.0
1,267.0
7,304.0

877.4
25,700.0
17,500.0
57,800.0

5,530.4
29,200.0
53,500.0

308.0
11,256.2
11,363.9
3,000.0

Priaate
consun!tion consun|tion

Public Gross
investfrflt Exlorts

Total
final

demand

444140Sector
Producing

1. Ferrous ores ..
2. Ferrous metals .

3. Non-ferrous ores . . .

4. Non-ferrous metals
5. Coking coal ...
6. Metal products
7. Coal
8. Oil .

9. Gas .

10. Other fuels . .

11. Electrical power .

12. Electrical and power M&E ..
13. Tools and instruments ......
14. General machinery
15. Transportation M&E
16. Automobiles ... .

17. Agricultural M&E
18. Machinery n.e.c. . .

19. Metalworking ...
20. Repair of machinery
21. Abrasives
22. ll[ineral and basic chemicals .
23. Synthetics, paints .

24. Rubber products
25. Lumber and woodworking ..
26. Paper
27. Construction materials ......
28. Glass
29. Textiles
30. Apparel and footwear ......
31. Food
32. Industry n.e.c. ..
33. Construction ....
34. Agriculture......
35. Forestry
36. Transportation and communication
37. Trade and distribution . ..........
38. Products n.e,c. ..

39. Total purchases

40. Depreciation

4L Labour income ,..

42. Other net income

43. National income

44. Imports

45. Total outlays

46. Employment

t54,005.2 85,175.0 6,999.3 54,484.2 5,264.3

8,983.8 2,825.5 2,094.5 0.0 0.0

66,835'8

66,603.2

133,439.0

9,I00.0

305,528.0

73,983.4

382.3
6,099.0

827.5
2,720.1
1,253.0

931.0
5,037.6
5,063.3

130.3
444.3

2,442.1
1,334.7
1,589.0

741.1
358.5

1,261.4
907.3

1,6s0.9
1,915.6
1,980.5

12t.6
1,128.3
3,382.4
7,729.2
8,I66.0
1,202.7
6,886.3

52s.3
14,789.5
3,810.2

fi,a00.2
454.9

0'0
33,669.5

231.3
11,256-2
11,363.9

1,218.2

0.0
2.1
0.0
2.1
0.0

12.8
146.3
103.2
49.8
0.0

635.5
329.3
605.1
234.0

0.0
555-7

0.0
578.3
859.1

0.0
0.0

42.4
357.1

34.5
1,271.6

0.0
122.9
JJJ''

9,287.0
10.205.9
35,575.0
4,805'I

0.0
17,096.9

0.0
0.0
0.0

1,929.6

0.0
20.0
0.0

292.3
0.0

40.4
542.2
360.7

36.0
60'2

397.3
57.0
56.9
0.2

35.8
74.9
0.0

166.5
188.4

19.8
0.0

43.4
402.1
132.0
424.9

81.2
274.6

t7.6
337.2
439.0

t,214.4
610.7

0.0

-21.1
-183.4
-15.2
619.8
68.3

-18.0
426.1
609.4

48.2
45.5

101.1
727.6

1,377.9
3,012.8
1,525.5
I,030.3
1,421.3
2,700.9

-68.1
1,749.7

2.5
31.5

518'5
92.7

920.9

-33.2
9.8

-2.1
1,115.4
2,988.I
3,1 38.I

-381.3
29,2@.0

1,557-9
76.7
0.0
0.0

-309'9

240.9
532.3

15.2
195.7
30.4
10.0

228.8
566.4

t.7
0.0
0.0

53.5
424.1
376.5

90.2
161.7
101.4

14.7
0.0
0.0
0.5

lll.4
52.9
r 1.6

249.6
16.3
to.4
2.9

170.9
56.8

872.3
41.0
0.0

660.0
0.0
0.0
0.0
4.2

515.7

179.8
371.0

0.0
1,109'9

98.7
45.2

1,343.4
1,639.7

t35.7
I05.7

1,I33.9
1,167.4
2,464.0
3,623.5
1,6s1.5
1,822.6
1,522.7
3,460.4

979.4
1,769.5

3.0
228.7

1,330.6
270.8

2,867.0
64.3

417.7
352.1

10,910.5
13,689.8
40,799.8
5,075.5

29,200.0
19,830.s

76.7
0.0
0.0

1,78I.8

151,522.8:
4,920.0

305,528.0

13,903'8

0.0
0.0
0.0

157.9
,

{
il

sM&E : machinery md equipment. bn.e'c. : not eleewhere classified'

A



Annex table 2 follows overleaf.
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Using Fetroas Ferrous
fletalt

Non-ferrou Non-furou
ofes metalssector

ANNEX rABLE 2: RrcoNsrnucrso

(Full input coefrcients,

l\Ietal
?roduets

6

Cohing
Coalofes coql

5

oil
I

Producing
sector 4

I.
2.
J.
4.
5.
6.
7.
8.
9.

I0.
I1.
12.
13.
14.
15.
16.
17.
I8.
19.
20.
21.
))
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Ferrous ores .. .

Ferrous metals .

Non-ferrousores...
Non-ferrous metals .

Coking coal ...
Metalproducts .....
Coal ..
oil ....
Gas .,.
Other fuels
Electrical power .

Electrical and power M&En . . ....
Tools and instruments
General machinery
Transportation M&E .

Automobiles
Agricultural M&E .

Machinery n.e.c.b .

Metalworking
Repair of machinery .

Abrasives
Minerai and basic chemicals . . .. . .

Synthetics, paints .

Rubber products
Lumber and woodworking .......
Paper .

Construction materials
Glass . .

Te.<tiles
Apparal and footwear
Food ..
lndustry n.e.c. , ,

Construction
4griculture
Forestry
Transportation and comntunication
Trade and distribution
Products n.e.c. . .

1.00383
0.03809
0.00233
0.01065
0.01820
0.01047
0.08102
0'03718
0.00143
0.00450
0.05642
0.00630
0.01003
0.01990
0.00423
0.01018
0.00424
0.00533
0.00420
0.04372
0.00264
0.01s67
0.01740
0.01583
0.05210
0.00468
0.00736
0.00157
0.02719
0.02343
0.00686
0'00079
0.00000
0.00970
0.00070
0.19757
0.04872
0.00188

0.05524
1.17618
0.02567
0.12272
0. 1 5078
0 02095
0.26725
0.05329
0.00160
0.00551
0.04403
0.00470
0.00765
0'01405
0.00359
0.00783
0.00281
0.a076'1
0.00307
0.02656
0.001 l1
0'01366
0.01458
o.ot444
0.04562
0.00594
0.00438
0.00087
0.02681
0.02393
0.00590
0.00063
0.00000
0.00949
0.00071
0.18492
0.06543
0.01999

0.00211
0.03834
1.00306
0.00956
0.00651
0'00673
0.03978
0.04815
0.00119
0.c0218
0.02336
0.00550
0.00892
0.01867
0.00264
0.00736
0'00382
0.00358
0.00375
0.M035
0.00251
0.01467
0.01381
0'01077
0.04387
o-00442
0.00629
0.00125
0.02237
0.02038
0'00582
0.00067
0.00000
0.00791
0.00059
0.08265
0.a4674
0'00170

0.01576
0.01994
0.24508
1.t1424
0.05437
0'01046
0'09363
0'05511
0.00227
0.00629
0.07604
0.00374
0.00579
0.01119
0.00235
0.00560
0.00239
0'00465
0.00234
0.02369
0.00115
0.01031
0.01061
0.00948
0.03009
0.00601
0.00356
0.00072
0.01915
0'01606
0'00436
0'00047
0.00000
0.00688
0.00055
0.r0625
0.06201
0'02830

0.001I0
0.01817
0.00151
0.00694
1.o1647
0.00549
o.93209
0'04365
0.00197
0.01949
0.05829
0.00451
0.00767
0.01061
0.00458
0.00823
0.00192
0-01777
0.00314
0.00801
0.00029
0.01678
0.01370
0'01853
0'08900
0.00282
0'00480
0.00088
0.02967
0'03136
0'00s41
0.00068
0.00000
0.01076
0.00118
0.29615
0.0354r
0.00127

0'05404
0.5 1 382
0.01352
0.06435
0.08634
1.04401
0-17756
0'05842
0.00306
0.00600
0.06032
0.00442
0.01362
0.012q2
0.00345
0.00804
0.00247
0.00660
0.00399
0.02067
0.00219
0.0t221
0.01624
0'01411
0'05735
0.01668
0.00535
0.00100
0.06330
0'03451
0.00659
0.00072
0.00000
0.01783
0.0008I
0.18116
o.07453
0.01031

0.00I09
0.01835
0.00153
0.c0719
0.00371
0.00550
1.19410
0'04315
0.00080
0.00294
0'03520
0.00444
0.00844
0.or24t
0.00486
0.00875
0.00184
0.02086
0.00353
0.00525
0.00032
0.0031I
0.01388
0.02016
0.10963
0.00307
0.00528
0'00090
0.03221
0.03405
0.00485
0.00069
0.00000
0.0I143
0.00146
0'32005
0.04208
0.00133

0.00060
0.01004
0.00094
0.00436
0.00345
0.00247
0.03557
1.21923
0.00107
4.00292
0.03869
0.00228
0.00280
0.00571
0.00358
0.00634
0.00136
0.00979
0.00084
0.00914
0.00016
0.00991
0.0I132
0.0I1 12
0.01653
0.00765
0.00294
0.00041
0.01605
0'00689
0'00290
0.00040
0.00000
o.00527
0.00022
0.23684
0-12877
0.00109

39. Labour input coefficients 0.46716 0.39837 0.32901 0,31829 0.44772 0.41522 0.47426 A.24027

1
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1959 Sovrsr rNPUT-ourPUT TABLE

technology matrix (I - A) -r

Electricql

Gu
Other
fuek

10

Electrical
bower

11

Genqal
machinuy

14

M@E

17

and power
M6E

Tool and
insttuments

Tta6?ortation
ME9E Automobiles

Agricultural Muhinery

I 161512

n.e.c. Metaluorking

18 19

0.00041
0.00726
0.00056
0.w261
0'00179
0.00141
0.05527
o.02525
1.00070
0.04247
0.0r313
0.00214
0.00283
0.00337
0.00073
o.o02t4
o.oo122
0.00775
0.00054
0.00868
0.00011
0.00292
0'00843
0.00310
0'01288
0'00358
0.00153
0.00019
0.00932
0.00760
o.@226
0.00022
0.00000
0.00321
0.00017
0.02965
0.06073
0.00063

0.00124
0.02088
0.00194
0.00913
0.00396
0'00561
0.04863
0'05I56
0'00166
1.04318
0.05097
0.00902
0.01351
0.01701
0.00557
4.00724
0.01135
0.04331
0.00221
o.00627
0.00055
0'00703
0.01282
0.01562
0.04591
0.00187
0.00350
0.00072
0.03058
0.03793
0.00510
0.00091
0.00000
0.01062
0.00061
o-16465
0.01801
0.00145

0.00066
0'01121
0.00103
0.00485
0.00226
0.00293
o.27552
0.09869
0.01957
0.06947
1.01640
0.00501
0.00492
0.00468
0'00210
0'00461
0-40246
0.01480
0.00163
0.01937
0.00025
0.00343
0.00670
0'00736
0.03151
0.00179
0.00250
0.00048
0.01370
0.01426
0.00274
0.00037
0.00000
0.00489
0.00042
0.10353
0.02428
0.00076

0.01183
0'20804
o.02699
0.12695
0.03450
0.01525
0.08242
0.040c3
0.00145
0.00430
o-04237
1.08609
0.06071
0.00565
0.00179
0.00584
0.01043
0.0i 537
0.01097
0.o1267
o.0225',1
0.01526
0.05398
0.01820
0.03801
0.01005
0.00504
0.00688
0.04105
0.01624
0.01403
0.01089
0.00000
0.01541
0.00056
0.09593
0.04605
0'01031

0'00518
0.063s7
0.03225
0.15421
0.01576
0.01137
0.03529
0'01935
0'00087
0.002I5
0.02311
0.00948
1.03521
0.00319
0.00100
0'00446
0.00094
0.00389
0.00184
0.00746
0.00274
0.00613
0.03707
0.00838
0.02268
0.00575
0.00186
0'00377
0.02406
0.01062
0.00789
0.00571
0.00000
0.00888
0.00034
o'04594
0.03353
0.00678

0.01146
0.21710
0.01649
0.07855
0.03736
0.02152
0.08353
0.04088
0.00129
0.00725
0.03824
0.05908
0.03545
1.0s202
0.00522
0.03870
0.02533
0.02745
0.01060
0.01170
0'00305
0.00918
0.03590
0'03698
0.03958
0.00505
0.00436
0.00165
0.03193
0.02059
0.01013
0.01094
0.00000
o.01224
0.00058
0.11641
0.03326
0.01111

0'00853
0.15963
0.01374
0'06506
0.02568
0.01376
0.06550
0.03152
0.00116
0.00437
0.02910
0.13276
0.02883
0.01002
1.04893
0.00919
0.00496
0.03017
0.0250s
0.01031
0.00524
0.00942
0.03451
0.01758
0.05648
0.00439
0.01 1 15

0.00332
0'03370
0.01798
0.01005
0.00997
0.00000
0.01262
0.00080
0-07137
0.02587
0.01025

0.006s6
0.10979
0.0r 691

0.08072
0.02149
0.01828
0.05325
0.03414
0.00117
0.00260
0.02460
0.00900
0.01701
0.00360
0.00162
1.11740
0.00126
0.00720
o-oo'722
0.00914
0.00172
0.01000
0.08366
0.1 5786
0.03053
0.00598
0.00280
0.00598
0.06797
0.02147
0.01575
0.01047
0.00000
0.02i55
0.00044
o.o93s7
0.04310
0.00751

o.a0g72
0.i 7001
0.00876
0.M167
o.42844
0'01685
0.06498
0.03103
0.00124
0'00310
o.03242
0.01 i 81

4.02654
0.00494
0.00186
0.00964
1.09954
0.01010
0'00320
0.00774
0.00220
0.00664
0'03680
0.05430
0.03645
0.00503
0.00275
0.00104
0.03798
0.01647
0.00886
0.00906
0.00000
0.01260
0.00055
4.11127
0.M343
4.01241

0'00206
0.03333
0.00621
0.02958
0.00665
0.00543
0.01900
0.01 180
0.00050
0.00165
0.01416
0.06220
0.04577
0.00367
0.00197
0-a2082
0.01430
1.02963
0.00128
0.00255
0.00150
0.00459
0.02380
0.01481
0.0174/
0'00358
0.00075
0.00085
0.01964
0.00343
0.00466
0.00486
0.00000
0'c0630
0.00025
0.02s93
0.02556
0.c0394

0'01250
0.24574
0.01326
0.06326
0.04548
0'02001
0.08856
0.03156
0.00095
0'00371
0.02608
0.00811
0.00780
0.00492
0.40x7
0.00590
0.00198
a.00402
1.01765
0.00923
0.00132
0.c0756
0.02402
0'01044
0.02627
0.00551
0.00415
0.00219
0.02155
0.01660
0'00564
0.00050
0.00000
0.00774
0'c0041
0.14536
0.05832
o.a1n3

0-14402 0.62285 0.29603 0.41031 0.26034 0'41889 0.37149 0'29558 0.36399 A43194 0.43338
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ANNUx r,tsr,e 2: Rr,coNsrnucrro

(Full input coeficients,

Using
seclot

Mineral
qnd buic

262520

Lrmba
and

uoodworhitg
RePair of

machinuy Abtuitcs chemicals
Synthetics,

Dotnts
Rubber

broducts Pals
Consttuction

frqtfraalt
Producing
tcctot

L Ferrous ores ......
2. Ferrous metals . . .

3. Non-ferrous ores . .

4. Non-ferrous metals
5. Coking coal . .... .

6. Metal products . . .

7. Coal
8. Oil .
9. Gas

10. Other fuels . .

11. Electrical power ..... : : :. : : : : :..
12. Electrical and power M&E
13. Tools and instruments ...........
14. General machinery
15. Transportation M&E
16. Automobiles .....
17. Agricultural M&E .

18, Machinery n.e.c.
19. Metalworking ...
20. Repair of machinery
21. Abrasives
22. Mineral and basic chemicals ......
23. Synthetics, paints .

24. Rubber products
25. Lumber and woodworking .... . ..
26. Paper
27. Construction materials
28. Glass
29. Textiles
30. Apparal and footwear
31. Food
32. Industry n.e.c. ..
33, Construction ....
34. Agriculture......
35. Forestry
36. Transportation and communication
37, Trade and distribution ...........
38. Products n.e.c. ..

0'00808
o-14612
0'0I407
0.06696
0.02657
0.02035
0.07043
0.04052
0'00125
0.00349
0.03284
0'02288
0.03099
0.00934
0.01950
0.07869
0.06141
0.01815
0.01436
I.00686
0'00i91
0.00850
0.03941
0.02573
o.05622
0.00432
0.01149
0.00295
0.03322
0.01737
0.00844
0.00223
0.00000
o.0lt27
0.00078
0.07091
o.o2572
0.00755

0.01937
0.03128
0.02862
0.03321
0.01864
0.00739
0.08617
0'07075
0.00281
0.00690
0.09127
0.00416
0.00846
0.00430
0.00220
0.00626
0.0025s
0.00492
0.00512
0.03142
1.07448
0.03939
0.01401
0.00876
0.02399
0.006I3
o'0o724
0.00140
0'1s060
0.01802
0.03601
0.00082
0'00000
0.04492
0.00033
0'10748
o-02646
0.m.222

0.00305
0.02468
0.00660
0'01946
0.04385
0.00882
0.12652
0.07861
0.00225
0.00648
o.o743t
0.00551
0.00763
0'00908
0.00754
0.01441
0.00236
0.01706
o.wM2
0.01700
0.00040
1'1 31 5s
0.05482
0-02421
0.04679
0.01068
0.00784
0'00203
o.0/io21
0.02951
0.03199
0.00532
0.00000
0.02322
0.00063
0.49557
o.o424r
0.00300

0.00144
0'01448
0.00930
0.04379
0.02059
0.00323
0.05462
0.05879
0.00546
0.00421
0.04013
0'00294
0.00329
0.00403
0.00150
0.00383
0.00176
0.00720
0'0M86
o.0t47Z
0.00053
0.06506
1.27036
0.00900
0.04681
0.01755
0.00278
0.00805
0.03565
0.01309
0.14803
0.0043I
0.00000
0.06733
0.00072
0.07867
0.04395
0.01800

0.00110
0.01337
0.00429
o.02022
0.00901
0.00637
0.03544
0'04035
0.00245
0.00332
0.03368
o.00229
0'00382
0.00359
0.00137
0.00415
0.00140
o.oo124
0.00481
0.00973
0.00034
0.02678
0.44714
1.12362
0.03507
0.00906
0.00227
0.00312
0.310,4
0.01027
0'06141
0.00630
0'00000
0.08785
0.00053
0.07824
0.04263
0.0131I

0.00123
0.01806
0.00150
0.00700
0.00942
0.00939
0.03926
0.06968
0.00052
0.00497
0.0I592
0.00274
0.00s12
0.00436
0.00386
0.01510
0.00886
0.00429
0.01243
0.00976
0.00086
0.00516
0.02477
0.02032
1.34f,47
0.00509
0.00384
0.00534
0.05839
0.02643
0.0I04i)
0.00069
0.00000
0.02277
0'01771
0.23278
0.06572
0.00164

0.00114
0.01805
0'00172
0.00784
0.00559
0.00592
0.08267
0.04952
0.00116
0.01303
0.04818
4.00322
0.00531
0.00865
0.00271
0.00775
0.00339
0.00546
0.00671
0.00832
0.00047
0'02045
0.01647
0.01261
0.3821 I
t.o719l
o.00922
0.00208
0'03976
0.01821
0.00701
0.00065
0.00000
0'01460
0.@541
0.16760
0.10376
0'06753

0.00396
0.0s690
0.00820
0.02101
0.01139
0.01145
0.10861
0.07599
0.00330
0'00902
0'05283
0.00488
0.00868
0.00956
0.d0555
0.01413
0.00380
0.02275
0.00442
0'02158
0.00050
0.00460
0.01740
0'02128
0.05319
0.01068
1.21450
0'00088
0'02695
0.01740
0.00880
0.01609
0.00000
0.01140
0.0007?
0'35048
0'07930
0.01200

39, Labour input coefficients 0.50775 0.42617 0,47186 0.29741 0.2827s 0.5&32 0.457t3 0.57511

l

1

i
I
i
i
'.'

i

I

I
I
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1959 Sover rNpur-ourpur rrttn (continued)

t e chnolog y mat rix(I - A) -r

Abpatel
and

Glass Textiles footwear Food
Indwtty

n.e.c,

28

Traaspor-tation

Agriculturc Forestry cutmunication
qad

Trade
md

distibution
Products

n.e.c.

3836343130

Cofibuetiot

0.00909
0.02732
0.00289
0.01339
0.00567
0.0I588
0.0@12
0.05302
0.00177
0.01915
0.02726
0.00345
0.00508
0'00418
0.00288
0.00706
0.00298
0.00557
0.01485
0.03253
0.00215
0.00603
0.02503
0.01015
0.06889
0'01353
0.01185
1.01573
o.ot267
0.01955
0.00634
0.00058
0.000m
0.01092
0.00099
o.ts323
0.12001
o.ot472

0.00028
0.00449
0.00054
0.00254
0.00126
0.00127
0.01083
0.01340
0.00035
0.00189
0.00914
0.00124
0.00124
0.00288
0.00060
0.00162
0.00156
0.00375
0.00232
0.00699
0.00011
0.00374
o.o2478
0'00385
0.00952
0'00388
0.00096
0.00032
1.32555
0.00382
0.01552
0'00215
0.00000
0.27367
0.00013
0.02960
0.05542
0'00093

0.00034
0.00514
0'00064
0.00300
0.00149
0.00198
0.01176
0.01297
0.00037
0.00191
0.00967
0'00125
0.00131
0'00254
0.00063
0.00163
0.00123
0.00351
0.00349
0.00566
0.00021
0.00436
0.03082
0'00534
0.01626
0.00683
0.00107
0.00046
0.60877
1.14380
0.06321
0.00290
0.00000
0.1 8847
0.00026
0.03416
0.08098
0.00769

0.00048
0.00814
0'00075
0.00348
0.00170
0'00164
0.01543
0.02511
0.00030
0.00109
0.00747
0'00190
0.00186
o.Mt17
0.00111
0'00301
0'00291
0'00849
0.00344
0.01593
0.00017
0.00546
0.00563
0'00398
0.01981
0.00862
0.00162
0.00141
0-01479
0.00674
1.32147
0'00141
0.00000
0.49405
0.00028
0.05265
0.1 1 701
0.00296

0.00169
0.02980
0'00369
0.01736
0.00660
0.00286
0.02874
0.0230I
0.00086
o.oo252
o.o2l77
0.00987
o.0tl77
0.00688
0'00336
0.01I36
0.00780
0.01694
0.01360
0.01803
0.00042
0.02280
0.07189
0'03088
0.04053
0.03220
0.00144
0.00106
0.02659
0'00643
0'20768
l.o0l22
0.00000
0.13230
0.00084
0.05367
0.16407
0.0573I

0-00477
0.08602
0.00474
0.01924
0.01380
0.01401
0.04952
o.o44t7
0.00139
0.00389
0.02458
0.00760
0.02350
0.00663
o.00217
0.00827
0.00396
0.01407
0.04490
0.00802
0.00087
0.00,432
0.02022
0.01145
0.15426
0.00s67
0.22417
0.01218
0.02926
0.03010
0'01000
0.00348
1.00000
0.01248
0.00444
o.tt644
0.03450
0.01407

0.00049
0.00828
0.00080
0.00369
0.00195
0'00I62
0.00976
0.03789
0.00019
0.00064
0.00667
0'00284
0.w229
0.0011I
0.00117
0.00382
0.00627
0.01293
0'00469
0.02682
0.00028
0.01107
0.00580
0.00368
o.ot147
0.00493
0.00125
0.00039
0.01067
0.00531
0.05304
0'00346
0'00000
1.32524
0.00016
0.0391I
0'08149
0.00121

0.00035
0.00591
0.00040
0.00173
0'00147
0.00141
0.00s90
0.02505
0'00009
0.00029
0.00277
0.00045
0.00069
0.00M1
0.00048
0.00097
0.01298
0.00094
0.01071
0.00r l9
0.00006
0.01075
0.00207
0.00207
0.00773
0.00194
0'00399
0.00011
0.00275
0.00198
0.00148
0.00028
0.00000
0.02074
1.02065
0.03169
0'00594
0.00050

0'00110
0'01784
0'00191
0.00898
0'00358
0.00555
o.t0022
0.1 1455
0.00063
0.00r9I
0.02337
0.00383
0.00525
0.00243
0'01532
0.02332
0.00136
0.01020
0.00144
0'0I060
0.00023
0.00396
0.02593
0-04278
0.03463
0.00215
0.00775
0.00108
0'03031
0.01253
0.00473
0.00086
0.00000
0.0110I
0.00047
1.06385
0.0209I
0.00147

0.00063
0.01059
0.00093
0.00440
0.00200
0'00293
0.01768
0'01086
0.000.22
0.00128
0.0086I
0.00285
0.00231
0.00552
0.00053
0.00160
0.00077
0.01348
0.00I I9
0.00154
0.00027
0.00259
0.00700
0.00770
0.04650
0.05579
0.00083
0.00030
0.05728
0.01 I38
0.00365
0.00033
0.00000
0.0I370
0.00064
0.03130
1'01152
0.00398

0.00019
0.00293
0.00026
0.00120
0.00072
0.00143
0.00944
0.00802
0.00013
0.00088
0.00464
0.00074
0.00057
0.00065
0.00059
0.001 39
0.00033
0.00076
0.00053
0.00095
0.00005
0.00169
0.00'137
0.00314
0.02342
0.059J 8
0.00082
0.00019
0.01433
0.00202
0.00135
0'00011
0.00000
0.00386
0.00570
0.03961
0.01125
1.00386

o,47NO 0.32073 0.25272 0.46978 0.39849 0'45876 0.90715 1.21144 0.58145 0'52492 0'62M7

eM&E : machinery and equipment. Dn,e'c. : not elsewhere classified.

. t,:
.,:*j&
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ANt{sx rast-e 3: Co.rarrlootrv cLAssIFrcATIoN EMpITyED rN TrrE REcoNsrRUcrED 38-sscron rNpur-ourpur
rarlr Eon 1959

Re c oN tt ucted s ector destgnution Descriptiona
Published.

Lr.qSR rarleD

L Ferrous ores

2. Ferrous metals . .

3. Non-ferrous ores . .

4. Non-ferrous metals

5. Coking coal .. . . . .

6. Metal products

7. Coal

8. Oil .

9. Gas .

10. Otherfuels....

1l. Electrical power

12. Electrical and power machinery
and equipment

13. Tools and instruments

Ferrous ores and non-metallic raw materials for lerrous
metallurgy

Cast iron, steel, ferro-alloys, rolled steel plate and sheet,
rails and pipe

Non-ferrous ores

Non-ferrous metals and industrial diamonds

Coke and products ol coke-chemistry, including tar and
coal-based oils

Industrial metal products: nails, wire, bolts, pins, springs,
chains, welding electrodes, and other small metal
items; refractory materials

Anthracite and lignite; coal briquettes

Exhaction of oil, gas by-products; oil refineries and
processing of oil products

Extraction of natural gas

Peat, peat briquettes, oil shales, Iiquid fuels from coal

Generation of electrical power (thermal and hydro) and of
steam as by-product

Steam boilers and equipment, steam and gas turbines,
nuclear reactors, steam engines, diesel engines, and
other prime movers; electrical machinery; electrical
lighting fixtures ; electrical household appliances

Cable and wire products; woodcutting and metalworking
tools, electrical tools, measuring tools; industrial
instruments and gauges, measuring and control
apparatus; calculating and data processing equipment,
including electronic computers ; clocks, watches, optical
and photographic equipment, including household
types; ball and roller bearings

Metal and woodworking tools, lathes, and drills; forging
and pressing equipment; casting equipment; mining
and metallurgical machinery and equipment; pumps
and compressors; machinery and equipment for the
woodworking, paper, textile, apparel, food, and
printing industries; hoisting and transporting equip-
ment; construction machinery

Part of I

Part of 1

Part of I

Part of 1

2

5

6,7

8

9-tt
l2

13, t4

15,19*2t

l6-18,
22-30

35-37

38

39

40,41

43

14, General machinery

15. Transportation machinery, Transportation machinery and equipment; shipbuilding
equipment and spare parts and aircraft production

16, Automobiles . . . . Passenger automobiles, trucks, and other motor vehicles

17. Agricultural machinery, equip- Tractors afld other agricultural machinery and equipment
ment and spare parts

18, Machinery not elsewhere classi- Radioelectronics and communication equipment; mis-
fied cellaneous machinery and equipmert

19. Metalworking . . . Sanitary engineering equipment; metalware and hard-
ware; metal furniture; metal frames, structures, bridges

20. Repair of machinery Repair of all machinery and equipment

21. Abrasives Abrasives and graphite products

22, Mineral and basic chemicals Mineral chemicals: sulphur, calcite, etc.; basic chemicals:
ammonia, nitrate fertilizers, inorganic acids and salts

23. Syothetics and paints Aailine dyes, synthetic resins and plastics, synthetic
fibres, organic synthetics, synthetic rubber, paint and
Iacquer; pharmaceuticals and photochemicals

31

32

33

omitted

4246,48
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ANNnx rlsLE 3 (continued)

Recnstructed sector designation Desuiptiont
Published

US,SR rableb

24, Rubber products

25, Lumber and woodworking

26. Paper . .. . .

27. Construction

28. Glass

29. Textiles

30. Apparel and footwear

31. Food

32. Industry not elsewhere classified

33. Construction .. . .

34. Agriculture......

35. Foreshy

36. Transportation and communi-
cations

37. Trade and distribution .......

38. Products not elsewhere classified

Tires, tubes, hoses and other rubber products; asbestos

Logging, Iumber and woodworking; furniture and other
wood products

Paper and paper products; wood pulp and cellulose

Cement, gypsum and other constnrction materials; brick,
ceramic blocks, tiles, insulating materials and concrete

Glass and porcelain-faience products

Textiles, hosiery, knitwear and felt goods

Clothing and apparel, Ieather goods, footwear and fur
products

Processed foods: fish, meat, milk and dairy products,
sugar, flour, bread, processed and canned goods, table
salt, alcoholic and non-alcoholic beverages; tobacco
and products; candles, soap, perlumes and other
cosmetics

Industrial products not elsewhe(e classified; printing and
publishing; musical instruments and toys

Construction, oew and maintenance

figriculture, crops and animal husbandry

Forestry

Freight transportation, and communications serving
production

Retail and wholesale trade, including eatirug facilities,
supply and distribution services, procurement of agri-
cultural products

Metal scrap collection, publishing, non-commercial
hunting and fishing, and other activities not elsewhere
classi0ed

47

49-52,54

53

55

56

57

59, 5g

6M5

omitted

66

68-69

70

71

72

73

& Based on Central Statistical Administratioo of the USSR, Foms md Instruct;ons fu 1969 Inbut-Outpur, translated by
U.S. Department of Comerce, Office of Technical Serices, Washington, D.C., 1062.

b Sector numbers refer to those in the published truncatecl version ofthe 1g59 Soviet input-output table.Ts.S.U., Narodaoe
hhoziaistoo SSSR u 1960 godu, il{oscow, r0Or, pp. 103-143.





Part Two

APPROACHES TO INTERNATIONAL

COMPARISONS





A COMPARATTVE STIIDY OF THE INPUT STRUCTURE OF THE CHENtrCAL
INIDUSTRIES IN SEYERAL INDUSTRIALLY DEYELOPED COUNTRIES

Hans W ittmeyer, Y erband der Chemischen Industrie, Fr ankfurt.am.Main,
Federal Republic of Germany

L CoupemsoN BETwEEN rrrr FroeRAr, Repuer,tc oF'

GrnuANy, Irer.y eNo rnr UNrrrp Sra,rrs: vEARS pRIoR

ro 1955

The tables and the text are based on the results of a
study made in 1958 by Diplom-Volkswirt Heinz Hipler
under the auspices of Hans Moiler in the Institute for
Economics of the Johann Wolfgang Goethe University
at Frankfurt-am-Main on behalf of and in collaboration
with the Verband der Chemischen Industrie e.V.I

The data for Italy and the United States are taken
from relevant literature.z The earlier German fi.gures
derive from the official census of industries made in 19363
and relate to the area of the former "Deutsches Reich".

The German flgures on the input of materials and
energy in 1953, 1954 and 1955 were produced by the
Chemieverband and refer to the area of the Federal
Republic of Germany.a An early portion of this work has
already been published;5 the remainder is in preparation.

Reference years

The statistics of different countries used in this section
are not available for identical years. The data for the
United States refer to 1919, 1929, 1939 and 1947, the
Italian data to 1953, and those for the Federal Republic
of Germany to 1936, 1953, 1954 and 1955. Under these

l Hereafter referred to as Chemieverband.
2 Instituto dello Stato, "Le Interdipendenze strutturali del

sistema economico nazionale", chap. IV, Relazione generale sulla
Situazione economica del Paese /954 (Rome); Wassily W. Leontief,
The Structure of the American Economy 1919 to 1939, 2rrd Edition
(New York, 1951); Stanford Research Institute, Calif., Chemical
Economic Handbook, Vol. II and III; W. Duane Evans and
Marvin Hoffenberg, "The interindustry relations study for 1947",
The Review of Economics and Statistics, May 1952; U.S, Depart-
ment ol Commerce, Bureau of the Census, Census of Manu-
facturers: 1947 and 19J4 (Washington, D.C.).

3 The "Leisse'sche Erhebung". See Die Deutsche Industrie,
Gesam tergebnisse der amt lichen Produktionsstatistik (Berlin, 1939).
Schriftenre'ihe des Reichsamts flir wehrwirtschaftiiche Planung,
Heft l; lurther reference was made to unpublished details from this
and from records of the former Reichsstelle Chemie in Berlin.

a The figures on the Federal Republic's input of materials and
energy in 1953,1954 and 1955 derive from Ergebnisse der Erhebung
iiber Nettoletstung der Industrie 1954 (Federal Statistical Office,
Wiesbaden), and from the data in Kostenstrukturerhebung 1950,
Federal Republic of Germany.

6 Hans Wittmeyer and Frederick Hauck, "Uber den Input der
Chemischen Industrie; aus den Strukturuntersuchungen des
Referats Statistik des Verbandes der Chemischen Industrie", in
Chemische Industrie, Heft 7 J1957.

circumstances a comparison of the ltalian data of 1953
with the German data of 1954 in table I seems justifiable.
The comparison of the United States chemical industry
in1947 with that of the Federal Republic in 1954 (tab1e 2)
can also be justified to a certain extent, since the economic
and technical conditions in 1954 in the latter country
were still heavily influenced by the Second World War
and the subsequent general collapse. Moreover, a study
on the technical development of the chemical industry of
the United States, which would be very useful, is ham-
pered by large time gaps in the data, which are available
only for 1919, 1929 and 1939. Nevertheless, such imper-
fections rnust be permitted in a pioneering work such as
that fust prepared by Leontief (reproduced in table 3).
Here the item "undistributed", for instance, amounts to
more than 40 per cent of the gross production in 1919
an.d 1929, which fact necessarily reduces the value of
the other identified inputs.

Classification

One of the major difficulties pertaining to international
comparison is the differences between countries' statis-
tical methods, especially those in classification. The
adjustment of the respective national classifi.cations of
the industrial branches into a comparable scheme has so
far only partially been solved. The differences in the
deflnition of inputs to the chemical industry were rather
troublesome, especially in the comparison between the
United States and the Federal Republic of Germany; the
Italian classification however differed less from the latter.
For that reason the industries have been aggregated into
the larger groups shown in tables I and 2. The aggrega-
tion of the groups was dictated primarily by the nature
ofthe available statistical data ofthe respective countries
rather than by economic or technical considerations.

Special attention was given to the definition of the
chemical industry. The original Italian definition used in
table 1, industie chimiche e delle fibre artificiale, is
generally parallel to the German definition of chemische
Industrie, which includes KohlenwertstoffIndustrie. Ia
both countries crude coal-tar and crude benzene are
considered as chemical products. In view of the general
lack of precision with which these comparisons must be
made, it has seemed not absolutely necessary to adjust
the definitions of either country to make thern com-
pletely comparable.

ls7
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Test-B l: Couperusox op rHE lNpur srRUcnJRE oF TrrE CHEMIcAL INDUsTRY or trt Fropnlr. REPUBLIC or GrnM.c,Ny rN 1954 wrrH THAT
or Ir.rtv rx 1953

Fedqal Re,ublh of Gmany (1954) Italy (1953t

Inbut .atcgory
Milliow oJ grosi of grosi
ol DM ptodwtiq Prodwtim

Pacntage Pdca,age
Millim

oJ lire Inbut categu!

Kohlenbergbau

Mineralcilverarbeitung

Fremdstromerzeugung
Wasser und Fremddampf

Sonstiger Bergbau
Steine und Erden
Glas und Feinkeramik

Eisen und Stahl
NE-Metalle u. Hiittenvorst.

Maschinenbau
Elektrotechnik
Feinmechanik u. Optik
Eisen-, Blech-u. Metallwaren

Asbest- uod Guruniwaren

Kunststoffverarbeitung

Zellstoff- u. Papierind.

Siigewerke und Holzbearbeitung.

Textilien

Pflanzliche und tierische Rohstoffe
Genussmittelindustrie

Transport

Chemie-Input (innerrer Input)

Abschreibungen

Arbeits-, Kapital- und Unternehmerein-
kommen, sonstige Vorleistungen uod
Steuern

Bruttoproduktioo

9I8.t 7.43

168.0 1.36

'7.4

t.4

2.7

4.0

a.)

i1.4
1'9

1.9
4.7

3.3

2.4

3.4

6.9

2.0

2.7

9,754 Estrazione di combustibile
13,154 Industrie dei derivati del carbone

16,821 Industrie dei derivati dei petroli

23,492 Ertergia elettrica, gas e acqua310.0
27.0

298.0
128.9

64.5

78'8
124.0

13'0
33.0
29.0

220.0

2.41
1.05
0.52

2.51
0.20)

)

2.4

3.4

6.3
0.6t 43,526

4,t31

Estrazione di minerali
Industrie della Iavorazione de minerali
non metallici

17.6

22.0

255.4

39.6

I03'0

438.0
108.4

328.0

1,972.0

862.0

5,576.1

0.64\
2.6s1

0'r 1)
0.271
0.24 r
r.78)

0.14

0.t 8

2.07

0.36

0.83

3.55
0.88

2.66

16.0

7.0

45.2

2.4

0.I

0.2

2.1

0.4

0.8

4.4

2.7

16'0

7.0

45.2

I,351

515

6,885
8,853

885

984

2'O 13,803 Industriemetallurgiche

2'7 18,620 Industrie meccaniche

:

!
tl

i
i

$
l

ii,

$
I

i
I

0.2

0'1

2.3

0.1

0.1

0-2

0.1

1.0
1.3

0.1

0.1

t

Iadustrie della gomma

Industrie manifatturiere varie

Industrie della carta e cartotecnica
Industrie poligrafiche e editoriali

Industrie del legno e sughero

Industrie tessili
Industrie del vestiario

) 6.6

(2'0) (2.0)

2.8 2.8

7.6 7.6

{
13,374 Lsricoltore e foreste
32,471 Industrie alimentari e del tabacco

(14,010) Clransporti)

19,181 Industrie chemiche e della fibre artificale

53,000 Ammortamenti

59.4 59'4 4ll,82l Prodotto netto

12,335.9 100'0 100'0 100'0 100'0 692,621 Produzione vendibile
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Taur 2: Coupl*.rsoN oF THE rNpur srRUcruRE op rHE cHEMIcAL INDUsTRy tN rnr Frprur RrpusI-rc or Gnnuu.lv rN 1954 wrrn rrur
or rnr UNmrp Surps or AuEnrcl rN 1947

Fedqal Reiublic of Gamany (1954) Urited States ol Amica (19a7)

Pfrcfltagc Pqcdtage

Inbut categonl
Millim of grosi of gtosi
of DM Oloduction trodutim Itbut categfr))

Millior
of US
dollqrs

Kohlenbergbau
Wasser-und Fremddampf

Mineralolverarbeitung

Fremdstrom
Sonstiger Bergbau
Eisen und Stahl
Eisen-, Blech- u.Metallwaren
NE-Metalle

Maschinenbau
Elektrotechnik
Feinmechanik und Optik

Steine und Erden
Glas und Feinkeramik
Asbest und Kautschuk
SAgewerke und Holzbearbeitung

Kunststoffverarbeitung
Zellstoff und Papier

Textilien

Pfl anzl.u.tier.Rohstoffe
Genussmittelindustrie

Transportkosten
Chemie (inaerer Input)
Kostensteuern

Abschreibungen
Personalkosten
Kapital-, Boden-, Gebiudenutzung
Unternehrnereinkommen und sonstige

Vorleistungen

168'0 1.4 t.4

918.I
27.0

3t0.0
298.0

78.8
220.0
324.0

22.0
255.4

438'0
108.4

328.0
1,972.0

554'0

862.0
2,586.6

185.0

2,245.5

75.6
91.9
23.9

0.2
1.8

26.4
211.2

0.6
0.8
0.2

7.4
0.2

lo.4
{ 0.6
10.3

{;

) 7.6 I.6

2.0

Coal-mining
Coke and products
Natural, manufactured and mixed gas

Crude petroleum and natural gas

Petroleum products

Electric light and power
Mining
Iron and steel
Metal products
Non-ferrous metals

Machinery
Motor vehicles
Transportation equipment
Professional and scientific equipment
Electrical goods

Stones, sand, clay, abrasives
Glass
Rubber products
Furniture and fixtures
Lumber and wood

Plastic products
Paper and allied products
Printing and publishing

Textile mill products
Apparel

Agriculture
Food and kindred products
Tobacco manufacturing

Transportation
Chemicals
Government service (taxes)
Leather and leather products
Miscellaneous manufacturing
Construction
Other industries

J
\

13'0
33.0
29.0

0.1
0.3
0.2

2.5
2.4
0.6
1.8
2.6

2.5
2.4
0.6
I.8
2.6

0.6
1.7
0'5
1.1
1.2

0.6
1.7
0.5
1.1
1.2

r0'5
I o'o
{ 0.0
I o.r
Lo.o

77.9
206.O

56.3
131.1
149.6

')

I
,)

65.3
3.5
2.8

I6.0
0.6 0.7

128.9
64.5
17.6
39.6

1.6

0.3

45.7
74-r
36.4

l'01
0'5 I
O.I J
0.3

3.61
o.e J

24.7
381.1
42.5

49.9

6.7

0.2
3.2
0.4

,j

2.9
27.7

5.7
0.0
0.3
0.2
7.0

32.8

1.3

0.4

0.2
3.6

0'I

8.7

2.9
27.7

5.7

0.2
2-l

0.2
2.1

103.0 0.8 0.8

{

{
4.5 I r.2

17.s
t0.0

140.0
898.6

o.7

347.5
3,322.6

678.9
3.8

3I.6
24.4

838.0

2.7
16.0
4.5

2.7
16.0
4.5

7'0r
21.0 i
r.s \ 47.7

rc.2)

40.3 3,934'9 Households (capital and labour
including depreciation)

Bruttoproduktion 12,335.9 100.0 100'0 100'0 100.0 12,022.9 Gross purchase CIotal)
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Tasr,B 3: bwtrr cosrFrcruNTs oF tnB Uxrreo STATES cHEMcAL rNDUsrRya 1919, 1929,1939.lNo 1947

(Percentages)

Inbut 1919 1929 1939 1917

I Chemicals and allied products

2 Agriculture
3 Food and kindred products

4 Tobacco manufacturing
5 Energy.

(a) Coal-mining .. . ..
(D) Crude petroleum and natual gas. . . .

(c) Petroleum products
(d) Natural, manufactured and mixed gas

(e) Electric light and power..
(fl Coke and its products ... ..

6 Mining
7 Iron and steel ..
8 Metal products

9 Non-ferrous metals .

I0 Machinery
11 Motor vehicles.

12 Transportation equipment .....
I3 Equipment: agriculture, construction, mining
14 Plumbine and heating equipment.
15 Professional and scientific equipment

16 Electrical goods .

17 Furniture and fixtures
18 Lumber and wood
19 Stone, sand, clay and abrasives

20 Glass

2I Textile-mill products

22 Lpparcl.
23 Leather and leather products

24 Paper and allied products

25 Printing and publishing

26 Plastics products

27 Rubber products

28 Miscellaneous manufactures .........
29 Construction .....
30 Transportation ..,
31 Personal services

32 Remaining industries

33 Labour and capital consumption .....
34 Government (direct arrd indirect taxes)

35 Undistributed ....

Gross production ...... .

(Millions of US dollars)

5.7

9.1

2.3

6.9

4.8

1.5

17.2

3.6

1.0

0.3

1.2

0.I
1.5

I.3
0.2

0.2

0.3

o-2

0.1

1.4

1.6

1.0

0.2

0.2

0.1

1.0

I.0

0.0

0.3

2.1

0.6

1.5

1.4

I.l

;
1.9

0.0

;

;

2.6

27.6
6.8

5'0

0.0

3.7

0'6
0.2

I.5
0.2

0.6

0.7

I.5
0.4

l'0
1.1

0.5

0.0

0.0

0.1

0.0

0.4

0'3

0.5
0'00.2

0.0
0.I
1.4

0.5
2.7

8.3

25.4

5.3

21.8

3.1

45.4

100.0

(3,404)

0.1

0.0

0-4

4.6
3'I

19.6

2t.o
3.7

t4.o

100.0

(4,et4)

0.0

2'7
0'3

0.2
0.3

0.3

0.2

2.8

8.6

30.1

5'5

100'0
(13,936)

0.2

0.3

41.8

100.0

(4,050)

Blncluding vegetable oils, which are not included in the Geman data

I

I
j
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TABLE 4t DrrsRENcEs rN THE DEFTMTToN oF TTIE cHEMTcAL INDUsTRy IN rnr Fporner, RrpusI-rc or Grnru.lr.w
AND THE Uurso Srarns or Aurxrcl.

United States shiltnau
(sus 1,ooo)

194f 1954

TorN. 7,025,824 1,593,687

58

70

43

42

45

M
63

35

47

53

42

54

B, Products included by the United States of America but not by the Federal Republic of Germany

Material inquts
4s Pqcflaage ol

thipment

1964

A. Products included by the Federal Republic of Germany but not by the LJnited States of America:

Ferro-alloys
Coke-oven by-products
Candles

Matches

Fireworks
Linoleum
Rooflngfelt....
Chemicals for photography .,......
Lead pencils

Carbon paper and inked ribbons ...
Silicone carbide and aluminium oxide

Vegetable orls
salt (edible) .

140,109

128,617

18,666

56,386

1 5,33 I
57,208

274,051

210,994
45,492

49,068

19.902

262,174

193,902

27,426

61,246
20,537

84,706

324,078
442,944

50,986

90,990

34,698

1,667,911 1,581,487

46,570 71,636

To'rar 1,714,481 1,653,123 ll7

85

32

Table 4 reveals the considerable differences existing
between the United States and the German definitions.
The products not included in the former are specified in
terms of the value of shipments from the United States
in 1947 and 1954, as well as a percentage of the total
input of materials to gross production in 1954. As a whole
they amount to a considerable value, but taken separately
and compared with the total of chemicals they are less
important. The inputs are widely spread over various
items without any concentration and there would thus
not be much danger of misinterpretation. This aspect of
the differences in definition can therefore be disregarded
in the present comparison.

More serious difficulties arise however in regard to the
products included in the United States but not in the
German deflnition. Vegetable oils are particularly im-
portant in that they have a markedly different input
structure, which concentrates on raw agricultural staples.
Vegetable oils are included only in table 3 and have been
excluded from tables 2, 5 and 6.6

It has also been possible to apply the basic scheme for
the global input, as laid down in table 7, to all three
countries as far as supplementary data on value-added

6 In tables 7, 2 and 6 the original German and Italian denomina-
tions of the industrial sectors have not been translated in order
not to misinterpret the meaning o! to yeil the national differences.

M

were available. The latter did not readily lend itself to
subdivision, but this was of little importance because the
main concern was with the input of materials aud energy.

Statistical basis

The second (and often discussed) general problem, that
of an institutional versus a functional basis for statistical
compilation, had already arisen in the available German
statistics. The 1936 German census of industries had been
constructed on an institutional basis. The chosen unit
however was the technical establishment, subdivided as
far as possible according to process or product: but even
by the mid-1930's these establishments were already
heterogeneous and complex.

The study of the Chemieverband on the input structure
of the chemical industry is functionally oriented; the
product, not the producing institution, is considered as
being of prime importance.

The far-reaching disaggregation of the German census
of industries in 1936 and the variety ofthe data collected
by the Chemieverband for later years made it possible to
prepare pre- and post-war input tables both in institu-
tional and in functional classifications (tables 8 and 9).
The functional table (9) is, however, limited to the input
of materials and energy.

It is admitted that neither purely institutional nor
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(Percentages)

TAsLB 5: Irpur coerrlclENTs FoR suBsEcronst

Chanicab Inoganic Orgmh Plastic
Total chmicals chmicals natqiab

27.7 20.1 29.7 46.5

Frm:

l. Chemicals and allied products, total

(o)
(b)
(c)

@

Inorganic chemicals
Organic cl'remicals
Plasticmaterials...
Synthetic rubber ...

4.0
8.6
1.2
0.0
0.2
0'1
2.0
2.1
2.0
0.6
0.7
4.1
2.1

6.4
15.8
t.2
0.1
0.2
0.1
1.8
0.5
1.1
0.5
0.1
0.I
1.8

1.7
34.3
0.0

6.6
7.8

,'0
0.9

0.1
t'6

(e) Synthetic fibres ..... . . .

(/) Explosives and fireworks
G') Drugs and medicines . . ,

(h)
(,)
0)
<k)

Soap, glycerine and related products
Paint and allied products
Gum and woodchemicals ........
Fertilizers

4.5
2.8

03
0.9

(/) Animal oils .........
i.) Misceuaneous chemicals

2. Energy, total ..
(a) Coal-mining ....
(b) Crude petroleum
(c) Petroleum products
(d) Natural, manufacturing andmixed gas ........,
(e) Electric light and power .

(f) Coke and products
3. Agriculture
4. Food and kindred products
5. Tobacco manufacturing
6. Mining
7. Iron and steel
8. Metal products
9. Non-ferrous metals

10. Machinery
ll. Motor vehicles
12. Transportation equipment . . .. .

13. Equipment for agriculture, construction and mining
14. Plumbing and heating equipment
15. Professional and scientific equipment
16. Electrical goods .

17. Furniture and fixtures
18. Lumber and woods
19. Stone, sand, clay and abrasives
20. Glass
21. Textile-mill products.
22. Lpparel
23. Leather and leather goods .

24. Papet and allied products
25. Printing and publishing
26. Plastic goods .

27. Rubber products
28. Miscellaneous manufacturing ...
29. Construction ....
30. Transportation ...
3I. Personal services
32. Other industries
33. Households (labour and capital)
34. Government services

35. Gross production

(Value in $1,000,000)

2.1

4.2
0.6
0.2
1'8
0.2
0.6
0.8
1.2
7.5
0.0
l'7
0.5
1.1
1.2
0.5
0.0
,:

0.1
0.0

0.4
0.4
0'6
0.1

0.0
3.2
0.4
0.2
0.3
0.3
0.2
2.9

7.O
32.8

5.7

9'l
2.2
0.0
2.0
0.7
,,)
2.0

0.2

7-6
0.2
0'3
3.7
0.4

8.2
1'0
0'5
2.8
0.6
1'1
2.2
I.8
4.9

o.4
0.6
t.l
I.5
0.4

0'0

:

1.0

0.3,l
1'3
0.1
0.0
0.3
0.1
0.2
3'3

1.8
36.1

6.8

1.4
0.5

o.2
0'0
0.5
0.2

2.6

:
0.4
0.0
0.3rj

a-2
0.0

0.1

0.3
1.6
0'4
o.2

1.0
0.1
0.0
0.3
0.1
0.2
5.5

7.1
0.1
2'0
0.2
t.1
0.2
3.1

2.5
21.2
4.8

3.5
38.8
6'5

100.0

12,023

100.0

1,094

100.0

1,672

100.0

592

o Exduding prccessing of vegetable oils.

To:
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or rrrE UMTED Surrs lNpusrnv, 1947

(Percentages)

ExPloiues SoaP, Pqint Md Gm
Synthetic Synthztic @td Drucs @td gbcqine allied nd wood.
rubbq lbrs ltruoks rudicinu ond reloted btoduts chemicak Fqtilizrt

Animal M*cellaeou
chemicahoik

Otoducts

29.8 t7'0 25.8 22.9 3.3 30'0 15.8 29.938.5 26.9

4-2
7-0
1.0
0.1
0.4
0.I
2.3
7.0
1.5
1.5
0.I
2.3
2.4

1'0
0.8
0.6
o.2
0.5
0.2
0.9
1.7
0.4

0.5
5.3
3.7

,j

0.8

0.
o{

10.9

t'2

o'1

0.7

":

:
0.6
4'4

3.6
I 1.1

o.2
0.8
0.5

0.7

10.7

T
1.3
t:

o.2

l117
0.4
0.1
0.1

2.0
1.7

2.9
2.4
0.3
0.1
0.2
0.1
0.6
2.5
0.8
0.5
0.1

24.0
4.0

1.3
6.8
5'8

16.8
0'5

0.2
0.4

lo.4
0.3

0.5
I.0 1.3

11.6
0.4
0.6

2s.2
0'l

24-O
0.2
0.7
0.2

0.1

0.0

t:

o,
0'0

0-2

o"
3'2

3.6
30.8

5.0

2.8
0.5

0.9
0.3
0'8
0.3

0.3

0.1
0.6
1.3
0.1
0.3

0.3

=
3.5

'j

4.s
46.s
7.4

0.9
0.2

0.5
0.1
0.2
0.0
0.3

10.0

0.0
0.7
1'0
0.2
0.3
0.1
a:

;
0.2
0-3
a:

4.4
1.0
0'0
0.4

0'1
1.9

9.7
25.4
4.5

3.3
0.2

2.3
0.1
0.4
0.3
0.9
l'8

2.2
0.5
3.3
4.4
1.3

'j
o.2
0.2

0.0
1.0
0.1

'j

1.3
0.7

0.1
0.3
0.3

24-5

'j
0.4
2.5
0.1
a:

11.s

0.1

o.2
0.1

o.4

G
4.0

4.4
42.4
4.0

4.8
0.0

0.7
0.3

o.2
0.I
0.2
0'0
2.1

*:

I.I
0.1
0.3
t:

0.1

;

Y
0.0

0.5
0.1
0.1
I.0

14.6
16.3
2.4

3.7
0.3
1.1
l-4
0.1
0.6
0.2
1.1
4.6
0.0
2.1
0.6
1.6
0.2
0.9

1.0
0.2

2.6
1.7

0.6
0.0,j
0.8

:
0.3
0'0
0.1
0.4
0'l

0.0
0.1
0.5
0.1
0.2
0.1

1.9
0.1
0.1
0'3
0.3
0.3
2.5

3.2
1.1
0.2
0.3

I.3
0.2
0.3
0.3
0.0
0'I
2.2

0.4
0.0
0.3
0.1
1.2
1.7

0.1
0.0
0.6
4.0
0.2
0.8

8.4
0.1
0.0
0.0

0.3

12.3
0.2
0.0
0't

0.8
2.8

2.3
48.7
11.2

43.8
3.1

32.0
4-3

0'1
2.4
0.4

I0.5

6.0
26-3
5.4

0.0
2.8
0.0

0.1
I.5

0.0

0.3

1',5

0'8

0.0
0.5
1.4
0'0

o.2
3-7
o3
0.1
o.4
0.6
0.I
1.9

I3.0
27.2

5.0

12.4

6.8

100.0 100'0 I00.0 100.0 I00.0 100.0 100.0 100.0 100.0 100.0

253 727 159 1,270 1,533 1,627 ts7 523 776 1,5N



164 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

TABLE 6: Propucr Mrx oF THE cHEr{rcAL INDUsrny rN tsl FEnrnu, REpuBLrc or GnnnaNy AND IN THE UNtreo Srarrs or A]\,Dnrc,{: I954

Fedilal Republic of Gamany Un;ted States of Amaica

Chemilal produt categdy

Pqcntagc Pdcqtage
of of

,,000 DM toial toial 1U51,000 Cettsas code Chmiml Troduct category

Anorg. Industrie-
chemikalien

Diingemittel
Ferrolegierungen

2. Organische Industrie-
chemikalien

organ. Farbstoffe

Gerbstoffe u.-extrakte
Syntb. Aromen u. Essenzen

3. Kunststoffe einschl.
synth. Kautschuk

4. Chemiefasern

5. Pharmazeutica

6. Seifen und Waschmittel
Kotperpflegemittel
Textil-u. Lederhilfsmittel
Schuh-, lrder-, Fuss-

bodenpflegemittel

7. Sprengstoffe, Pulver,
Ztindwaren

8. Chenuscher Btirobedarf

9. Fotochemie

10. Saaten- und Pflanzen-
schutzmittel, Sched-
lingsbekiimpfungsmittel

11. Leime und Klebstofe,
Gelatine usw.

12. Industrielle 01e,
Fette, FettsZiuren usw.

13. Wachse und Stearin-
etzeugnisse, Kerzen

1,732,090
1,272,968

I05,046

3,110,104 25.1 19'0

1,760,500
600,393

68,648
10,437

Industrial inorganic chemicals
Fertilizers
Charcoal

Carbon black
Gases (compressed and liquefied)

Silicone carbide and other
electrometallurgical products

Industrial organic chemicals

Glycerine

Gum and wood chemicals except
charcoal

Cyclic (coal-tar) crudes
Coke-oven by-products

Plastic materials and synthetic rubber
Synthetic fibres
Drugs and medications
Soap except glycerine

Toilet preparations
Cleaning and polishing
Sulphonated oils and treatment agents

Explosives
Matches
Pyrotechnics

Inks
Lead pencils, crayons
Carbon paper, inked ribbon

Photographic equipment

Insecticides, weed killers and
fungicides

Glue and gelatin

Grease and tallow
Fatty acids

87,426
193,902

2,439,978 19.7 17.6 3,177,008

1,044,485
993,698

1,077 ,253
741,773
285,776
200,000

1,962,571
855,1 96

Lt,9Z9

102,833
1 95,390

34,698
262,174

3,424,791

2,720,648

75,810
99,222

1,8s5,654

1,202,343

1,946,672

405,031

744,481
977,899

59,516

2,206,927

183,680
61,246
20,537

265,463

15,543

50,986
90,990

157,519

M2,944

96,979
177,956
274,935

180,224

408,455

27,426

2811,2,9
287t,2
28610s1
2862051
2895
2896
3291, ttt
3291, t21
331 3

2822,
2829 except
2829411,
611
28414
2861,2
1S
286I051
except
2862051
2821
29323

2823,2824
2825

2831,3,4
2841 except
28414
2893
2842
2843

2826
3983
3985

8.4
8.0

8.7

I0.3
6.6

10.8

95,'165

1,283,314 10.4

168,599 1.4

107,099 0'9

193,713 1.6

137,345

176,667
27,lll

1.1

203,778

147,429

100,000

12.2

1'5

0'9

2.5

I'5

2899373,
5,6
3952
3955

38615,6
7,8
28991, 2
2897

2894

2886
2887

l'6

1.2

0.8

1.0

2.3

0.2 3984 Waxes and candles

I
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TABLE 6 (continued)

Fedoal RePublic ol Gmany United States of Amqba

C hmical broduc t categTy 1,000 DM

Percmtagc Percentage
of-of

tatal total 8U51,000 Cmu code C hmical gr odrct categ ory

14. Mineralfarben
Druck-, Kiinstler- u.
Lebensmittellarben
Lacke, 6le-, Leim- u.
Wasserfarben

15. Ather, 01e und
Riechstoffe,
Essenzen und Aromen

3s3,402

97,893

695,481

1,146,776 9.2 11.4

172,434 289I Printing ink

Paints and varnishes
Inorganic colour pigments
Whiting and flllers

Flower and perfume materials
Flower-oil mixtures
Essential oils

1,458,297
370,222

45,431

2,046,384
47,615

5,280
25,977

2851
2852
2853

2829411
2829611
28

10,000 0.1 0.4 '18,872
16, Chemische Bauten-

und Holzschutzmit-
tel, Kitte, Dach-
pappe usw. 225,5M 1.8 1.8 324,078 2952 Roofing lelts and coatings

12,389,1Is I00.0 100.0 18,020,685

-llorei.T'he value of output relates to gross-pro,luction in the case of the Federal Republic of Germany; the corresponding figures for the United States relate
to gross shipments (including interplant transactions).

purely functional input-output tables can be prepared in
practice. It was therefore necessary to adjust the
functionally collected input data of the Chemieverband
to the official statistics offering institutional data. The
institutional unit in the Federal Republic of Germany is
enterprise, whereas the United States data are based on
establishment.

The structure of internal inputs

The tables for both countries contain transactions
within the chemical industry. In data for the Federal
Republic, only transactions between different enterprises
are collected, whereas in the United States data, flows
between various establishments of the same enterprise
are also recorded. This methodological difference
accounts for the fact that the internal input in the latter
country (27 per cent) is nearly twice as high as that in the
former one.

In the comparison between the Federal Republic and
Italy there occurs a similar phenomenon, despite the
application of the same methodological base. The ltalian
internal input amounts to 2'8 per cent which is only a
sixth of the other figure. Since in both countries the
enterprise has been the institutional unit and methodo-
logical differences are almost non-existent this must be
attributed to the real structural difference between the
chemical industries of these countries. One of the causes
for this phenomenon might be the relatively high degree
of vertical integration in the Italian chemical industry.

Variation of input coeficients

Another striking observation is the relative constancy
of the input coefficients for the Federal Republic as

compared with the considerable variations in the United
States ones. The extent to which these can be attributed
to statistical imperfections, above all to the incom-
pleteness of the United States tables in the early years
and to their time gaps, is no part of this study, but it is
generally true that a broader aggregation of input sectors
tends to diminish changes in coefficients.

Changes in the interindustry relations of important
industries, when viewed in the light of economic evolu-
tion, occur rather gradually. Substitution between
materials occurs, if at all, within the major categories
(which will be defined in the next section), and rarely
goes beyond the conflnes of these categories. The
dynamic characteristic of the chemical industry is, in
general, therefore not perceptible through these aggre-
gated input data.7

S truc tur e of pr o duc t ion

The purpose of table 6 is to give an idea of the com-
position of the chemical products of the Federal Republic
of Germany and of the United States in 1954. For this

? See Hans Wittmeyer, "Zur Frage der Giiltigkeit von Natur-
gesetzen in der Wirtschaft", in Allgemeines Statistisches A-rchiv,
Band 44, IJ.eft 2, 1960. Also see section IV of this paper.
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Tmre 7: GrosaL INPIJT cLAssIflcATIoN ScHEME roR THE CHEMICAL INDUSTRy

a Gross value adCed in this context is the census concept rather than the national account concept in the sense that it includes
Dot only factor seryices but non-f8ctor services as well.

Tasln 8: INpur cosFFrcrENTs oF TlrE crrElvtrcAl INDUSTRy IN TrrE FEDERAL RrpuBr,rc oF GERMANY

1936 u.ro 1953-55-rnprrr clAssrrrED By rNDUsrRy

(Percentage)

o!

oo
tro
o

Interests and rents for capital, buildings, machinery, estate

Proprietor's inconre

Wages and salaries

Taxes paid other than income taxes

Depreciations

ID

o
8)o.AoA
P

zs6
A<OA'

a

Other services (noo-material charges, distribution, advertising etc.)

Inter-industry inputs (raw and auxiliary material, commissioo work etc.)

trar
YO
@a)

Iniut (elarsifizd by indutty) 1936 1953 ,954 1965

1.
)
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
I8.

19.

External input, total ....
20. Internal input (chemicals)

21.
'))

Gross
(Value

production
in millions of DM)

Coal-mining
Other mining
Steam .

Electricity (public)
Stone, sand and gravel
Iron and steel ..
Non-ferrous metats .

Mineral oil refining
Rubber and asbestos
Pulp, paper and boards
Lumber and wood
Metal manufactures. . .

Glass and pottery .

Textiles
Plastic products . . .. .

Vegetable and animal crude materials ... . ...
Food and beverages
Machinery, including electrical and precision

instruments
Transportation

43.6

56.4

100.0
(4,2s3.r)

7.8
2.2
0'2
2.4
I.0
0.7
2.4
t.1
0.2
1.4

0.3
l'7
0.5
0.8
0.2
3.7
1.0

100.0
(10,88e.8)

4.5t
7.Ot

21.0s
1.58

8.1
2.3
0.2
2.1
1'1
1.4
1.8
1.2
0.2
2.0
0.5
1.9
0.3
1.1
0.2
4.4
I.3

0.2
1.9

32.2
11.4

7.4
2.4
0.2
2.5
1'0
0'6
2.6
1.4
0.,
2.1
0.3
1.8
0.5
0.8
0.2
3.6
0.9

0.6
2.7

31.8
I6.0*

47.8

7.5
2.8
0.2
2.5
1.0
1'0
2.8
1.6
0.1
2.1
0.3
1.7
0.5
0'8
0.2
3.4
0'8

0.6
2-6

32.5

0'6
2.6

31.6

Input (materials and energy), total ... . ...

Taxes (trade, turnover etc.) .. .

Depreciat'on
23. Compensation of employees . . . .
24. Interests and rents for capital, estate and

buildings
25. Proprietors' income
26, Other services 18.2t

100.0
(12,335.9)

100.0
(14,017.9)

8 Computed or etimated according to Kostnstrukturerhelrung, 1950

-
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Tlsr-p 9: Mlrr,nrnr, AND ENERGy coNsuMprloN oF THE cHEMIcAL

rNDUsrRy rN rns Feopnlr- RErUBLIC or GBnM.c,NY-I936,

1953-55; rNpurs clAssrrrED By pRoDUcr

(Percentage)

Iniut (clusified by broduct) 1936 1953 1954 1955

Tasrp 10: INput corrncrENTs FoR MAJoR MATERTaL GRoups
AND ENERGY

(Percentage)

Fedqal
RePr&lic

oJ Grmany
United
Stata

1947Mdjot;nbut gtou, 1954 Italy

I. Coal and related fuel, including
coke ..

2. Gas .

3. Crude coal-tar
4. Crude benzol .

5. Petroleum, crude and refined (re-
finery gas, liquefied gas) .......

6. Fuel oil .. ..
7. Benzene, test and special grade ...
8. Bitumen
9. Gasolines, lubricants

I0. Electricity (public)

11. Water and steam service .

12. Rock salt ...
13. Potash salts ..
14. Pyrites
15. Phosphate rock ..
16. Barytes

17. Fluorspar
18. Quicklime, calcium carbonate and

limestone

19. Clay
20. Quartz sand and powder.

3.8

1.5

2-l
0.7

0.1

o.2

0'5

0.2

2.1

0.2
0.5
0.8

0.4

0.5

0.1

0.0

4.4
0.8

2.1

7.6

1.4

2.5

1r.5

6.6

0.2

2.9

3.3

2.4

3.4

9.1

3.7

1.2

1.s

1.4

3.6

1.2

1.2

1.4

3.6

1.3

1.3

1.3

0.0

0'l
0.3

0.2

0.4

2.4

0.3

0.2

0.3

0.2

0.3

2.5

0.3

0.4

0'3
0.I
0.3

2.5

Vegetable and animal raw mate-
rials, food and allied products. .

Textiles

Pulp, paper and allied products..
Coal ..
Petrol/natural gas ....
Purchased electricity
Total energy

8.7

0.1

3.6

1.6

2.0

0.6

4.2

0.4 0.4 0.4

0.0 0.0 0.0

0.0 0'0 0.0

0.5

0.0
0.0

0.2
0.3
0.3

0.9

0.4

0.1

0.I

0.2
0.3
0.3

0.9

0.4

0.I
0'1

0'0
0.0

0.1

1.4

0.2
0.3
0.4

t.2
0'5
0.1

0.I

purpose the value of shipments of important product
groups and their percentage composition are compared.
No essential differences in the production structure of
both countries can be noticed. The greatest difference (of
about 6 per cent) appears in the first group, which is
composed primarily of inorganic chemicals and fertilizers,
and can be attributed to the higher per hectare fertilizer
consumption.

Conclusions frot?x the above investtgations

The summary input comparison of the three countries
given in table 10 shows some similarities between Italian
and United States industries.

Despite the statistical imperfections mentioned earlier
this table permits an analysis of the chemical structure of
the three countries.

The fact that the input oftotal energy in each European
country is more than twice as large as that in the United
States is due to the considerably lower prices for energy
in the latter. The similarity of the production structure of
the Federal Republic of Germany and of the United
States obviously tends to reduce such differences in energy
consumption. Furthermore the price difference conceals
the relative extent of the substitution of petroleum and
natural gas for coal: this process was already rather
advanced in the United States in 1947 while it began in
the two European couotries only in 1953-54 (see

section IV).

In the United States the input of vegetable aod animal
raw materials is nearly double that of the Federal
Republic. This relationship cannot be attributed solely to
price differences. Probably the consumption in the
United States and in Italy was considerably higher. This
is connected with the high input of coal in the Federal
Republic of Germany. Despite the high price of energy,
coal was the only basic material for synthetics which,
compared with derivatives of natural raw materials,
played a more important part there than in the other two
countries.

2I. Kieselguhr
22. Gypsum and anhydrite
23. Acid and fire-proofstones .......
24. Non-ferrous metals

25. Non-ferrous metal ores, metallurgi-
cal primary products

26. Rubber and asbestos

27, Pulp, paper and board .

28, Wood and related products . . .. . .

29. Metal manufactures
30. Glass and pottery

31. Jute (yarn, staple and fabrics).... 0.1

32. Othertextilerawmaterial ....... 0.1

33. Jute and other textiles for packaging
clothes. .......0'9

34. Plastics products. ........ 0.2
35. Oils and fats . .. .. 2.0
36. Other vegetable and animal crude

materials such as hides and skins,
glands, drugs, waxes, gums and
resins, natural essential oils .,.. 2.4

37. Crudeandwhitespirits .....,... 0.9
38. Sugar and starch .. .. ,,., 4.2
39. Machinery, including electrical,

precision and optical instruments 0'2
40. Transportation ... ... . . .. I'9

0'0
0.1

0.2

0.9

0.0

0'0
0.I
1.4

0.0
0.0

0.1

1.6

0.9
0.2

2.0

0.5

1.9

0.3

1.0
0.2

2.2

0.3

1.7

0.5

1.2
0.1

2.1

0.3

1.8

0.5

1.2
0.1

2.1

0.3

1.7

0.5

0.1

0.1

0.1

0.1

0.1

0.1

0.6

0.2

2.3

0.6

0.2

2.1

0.6

0.2

2.3

1.4 1.3 1.3

0.6 0.6 0.5

0-2 0.2 0.2

30.1 30.0

0.6 0.6

2.6 2.7

0.6

2.6

TorAL (l-40) 30.1 30.5
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There seem to be no reasonable economic explanations
for the differences in the input of textiles and of pulp and
paper products. They may be influenced by differences in
the aggregation of these industries.

These observations concerning the economic and
technical structure of the chemical industries of the
countries compared here are not satisfactory. At this
stage they are too vague to indicate any facts more
specifi.c than already well-known general trends. The
statistical material used in this section is no doubt far
from adequate.

II. AN ExAMINATIoN oF THE INPUT-oUTPUT DATA FoR
THE FIVE I\,{EMBER COUNTRIES OF THE EUNOPTE,II ECONOUIC

ConuuNtrY

Unifo r rn c I a s s ifi c at ion s

The work of the Statistical Office of the European
Communities (SOEC) for the establishment of uniform
input-output tables merits a particular welcome. The
great progress in international input-output statistics
brought about by this work of the SOEC lies in the
achievement of a uniform definition and standardized
classiflcation of the national data of the individual
member countries. The statistical methods however have
often preserved national peculiarities.

The classification follows the Nomenclature of the
Industries Established in the European Communities
(NICE) developed by the SOEC for institutional statistics.
The input of materials is deflned strictly according to the
product list of the Statistics and Tariff Classiflcations lor
Foreign Trades and has therefore a pronounced functional
character. The higher numbered categories of inter-
mediate input (such as transport, commerce and other
services) and primary factor input follow the scheme of
compilation of gross national product. They are institu-
tionally oriented.

In the first version of the SOEC tables, dated October
1964, interrnediate inputs are divided into 85 categories,
while in the second version (December 1965) they are
divided first into 65 and then into 35 categories. The
fifteen categories of primary input remain unchanged,
however.

The correspondence between the 85 categories of
intermediate input in the first version and the 65 and 35
categories in the second version is shown in table 11.

The classification of intermediate input into 35 cate-
gories has resulted in consistent chemical data for all the
countries considered. Chemicals in this classiflcation are
put in category 18, which can be subdivided as follows
for the purposes of this study:

18 (a) Plastics products
(products of the plastics processing industries)

18 (b) Synthetic materials and artificial fibres
(products of the plastics, synthetic rubber and
artiflcial fi.bre producing industries)

Tanu 11 : NolrpNcurunss FoR TrrE lNpur-ourpur TABLEs
pREpARED By rHE STATISTICAL Orrrcs on rHs Er,EopraN CoN.I-

MUMTTES (srcoNo vERsroN, Drcrr'rern, 1965)

Corresponrling Sector No. in

3 5 -Sector
sLigmilt Sectot title

Agricultural products (including
wine), forestry and fishery pro-
ducts . 1,2

2, Coal and related luels

3. Coal products (coke, gas) 4

4. Iron and non-ferrous ores 5,6

5. Crude and refined petroleum (inclu-
ding distribution), natural gas. . , ,7 , 32 7,44

6. Minerals, non-metallic mineral pro-
ducts (cement, glass etc.). 8,9, 33,

34
7. Meat (including canning), dairy pro-

ducts, vegetable and animal fats
and oils .10, 14, 18 10, 14, 18

8. Miscellaneous food products tt,12,13, 11,12, t3,
15, 16 15, 16

I

65-Seclor q,-Sector
alignmilt al*nmmt

1,2

J

4

5,6

3

8,9,45,
46

9.

10.

11.

Beverages

Tobacco

Yarn, fabrics, knit fabrics .. .

Clothing, textiles, carpets, furs

t7

t9

20,2l

t7

t9

20 (21,22),
23.

24,25

26, 34 (3s,
36)

27 Q8,2e)

30 (31, 32)

47 (48,49.
s0)

sr (52, 53),
56

12. 22

13. Leather, lootwear and leather pro-
ducts, other than clothing ......23,27

1,4, Wood, wood and cork products
(including furniture and bedding) 24

15. Pulp, paperboard and allied pro-
ducts. .........25

16. Printing, publishing
actiyities

and related
26 JJ

17. Rubber and asbestos products ....28 37

18. Chemical products, artificial fibres,
plastics and synthetic products. .29,30,31

19. Iron and steel products (ECSC)... .35

38, 39, 40,
41 (42,43')

20. Iron and steel products outside
ECSC; metal furniture and pro-
ducts other than machinery .....36, 39

21, Non-ferrous metals and related pro-
ducts . .........37

22. Foundry products

s4

38 ))

railroad
. .. . , . .40, 41,44, 57, s8,6t,

48 65

23. Non-electric machinery,
cars, aircraft

24. Electrical machinery, apparatus and
equipment .. ....42 59
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Tanrr 12: Cor"rp.l,nrsoN oF TsE cLAssIFIcATroN IN THIs sruDy
wrrH rgosE or SOEC

Classificatign S O D C clas s ifi.c ation num.b er
nunbq in thisSector title

43,45,46, 60,62,63,
17 64

26. Precision and optical instruments,
miscellaneous industrial products,
recovered products 49,50,52 66,67,71

51 68 (69, 70)27. Buildings and civil engineering

28, Electrical energy, gas, water services
(including distribr:tion) . .53, 54 72,73

29. Transportation and ancillary trades 55, 56, 51, 74, 75, 76,
58,59 77,7E

30, Commerce

31. Communications ..........

32. Finance and insurance......

33. Other services

34. Housing services

35. Government services

36. Intermediate input (output)
TorAL (I to 35) .

60

61

62

63

64

65

66

18 (c) Other chemicals
(corresponding to the products as defined by
the Special Committee lor Chernical Products
of the OECD, except plastics and synthetic
rubber).

These subcategories will be studied here in three different
combinations: 18(a* b* c), l8(b *c) and 18(c).
Other SOEC categories of the 35-sector alignment sub-
divided or re-aggregated in this study are: Nos. 5, 6, 7-9
and 28. The results for the fi.rst three are shown in table
12. The subdivision of No. 28 is considered later.

For the Federal Republic of Germany the SOEC has
established tables for 35 categories only. This means that
chemicals appear as a whole in category 18. In order to
eliminate plastics processing (18 (a) ), which is generally
not considered as part of the chemical industry, the
present author has disaggregated the subcategory
18 (b + c) from Chemieverband data and adjusted it to
the SOEC scheme. Consistent input data for Belgium,
France, Italy and the Netherlands have been computed
by adding the flgures from categories 30 and 31 of the
65-category classification of the SOEC.

Because of the intensive interlacing of the synthetic
materials and man-made flbres industry with other
chemical industries in the Federal Republic of Germany
it was not possible to isolate 18 (c) for the purpose of

Tesls 11 (continued)

CorresPonding Sectot No. in

36-Sector
alignnent

65-Sector
al'ignment

85 - Se ctor
alignmmt study

25. Naval construction, motor vehicles
and engines, bicycles I8 (a*b*c)

18 (b*c)
18 (c)

7-9(a)
7-e(b)
7-9(c)

)

I rt

lsl
l6l
)

I z+r+e

29+30+31
30+31

31

8+9+33
34

I

1

38+39+40+41+42+43
39+40+41+42+43

40+41+42+43

8+9+45
46

3- 11, t3-17

t
{

7
44

5(a)
50)

6(a)
6(b)

7

5L

18
t2

7 10,

(18
Itz\ I0, ll,1

79

80

8i

82

83

85

86

comparison with other countries where consistent data
are available as category 31 of the 65-category SOEC
classification.

Table 13 is derived from the SOEC data for category 18

as a whole; in the last three rows the value terms are
converted into United States dollars by means of
exchange rate tables prepared by the United Nations.
The intermediate input categories have been rearranged
in different order, however, so as to reflect the functional
characteristics of different input materials. As in SOEC
publications the intra-industry inputs are shown in
brackets and are not included in the totals. Input co-
efficients as well as value of production in terms of
United States dollars for 18 (b I c) and for 18 (c) are
given in tables 14 and 15 respectively. In these tables the
input categories 5, 6, 7-9 and 18 are subdivided as

explained above.

Formation of aggregates

In tables 13, 14 and 15 various input categories are
grouped from the technical-economic point of view. The
fi.rst group, "energy", incorporates categories 2 f 3

(coalmining products), 5 (petroleurn and natural gas

and their derivatives produced by the mineral oil
industry), and 28 (electricity and other secondary energies
purchased or produced in the same establishment). This
group includes the cost of energy production and
distribution. The dual role played by the materials of
this energy group in the chemical industry is worth
noting: they not only are consumed as fuel or as a
source for light and heat but also serve as raw material
for organic synthesis.

The second group, "organic primary materials",
aggregates categories 1 (agricultural, forestry and fishery
products, including wine), 7+ 8 + 9 (vegetable and
animal fats and oils, sugar, and food and beverages),
14 (wood, and wood and cork products, including
furniture and related products), and 15 (pulp, paper and
board and allied products).
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Tesr-e 13: Itvput cosrrIcIENTs or ALL cHEMIcAL rNDUsrRy 18 (a*b*c) FoR THE rrw EEC couvrnms, 1959

(In percentage of gross value of production)

^SOECcod,e

Gontany,
Fedqal

Inbut Belgium Republic of Frarce ltaly Nethqlands

28 Electricity, gas, compressed air, steam and water
2 Coal and related fuels ..
3 Coal products (cokes and Cas) .. .

5 Petroleum, natural gas and petroleum refining

Energy, total

6.0
1.0
1'0
1.6

6.7
2.3
0.9
2.6

0.9
4.4
1.7

7.1

3.4
a-7
1.3
2.0

5.3
0.2
1.2
5.2

2.2
1.8
3.9
6.3

0.

12.5

t.l
2.7

0.4
),)

6.4

9.6

0.4
2-9

0.5
2.5

6.3

0'1
5.3
2.6
a

5.3

.j

t.4
a

:

8.0

2-6

0.4

a

0.I

0.2
0.2

0.5

1.0
0.2

o

0.4

l.l

39.1

o4.1)

0.6
3.I
2.0
0.5
1.0
3.7

a

7.4 I1.9 t4.l

I
7-9
10
t4
15

Organic primary materials, total .. .

4 Metal ores . . .

6 Non-metallic mineral ores and products
2l Non-ferrous metals and products . . . . .

19 Iron and steel products, ECSC .......

Inorganic primary materials, total

20 Iron and steel, except ECSC, and metal products
22 Foundry products
23 Non-electrical machinery, railroad cars and

aircraft
U Electrical machinery
25 Ships, motor vehicles, engines and bicycles .. . ..
26 Precision instruments

Repair and maintenance materials, total

Agriculture, lorestry and fishing
Vegetable and animal oils, food and beverages
Tobacco products
\Yood and wood products
Pulp, paper and allied products

Textiles
Clothing .........:.
Leather products
Rubber and asbestos products

Secondary materials (a), total

16 Printing and publishing

Secondary materials (D), total

18 Imported chemical materials

External material inputs, total
([nternal input)b .

27 Construction
29 Transportation ......
30 Trade .

3t Communications .. ..
32 Finance and insurance
33 Other services
34 Rental .

35 Government services

Construction and services, total

36 Intermediate input, total (1 to 35)

0.8
0.5
0.1
0.1

1.0
0.2
0.5
0.2

0.2
0.2
0.2
0'5

0.8
2.9

0.2
3.4

7.4

0.4
3.7.j

1.6
0.I

5.0

0'5
3.7

8.9 10.9

I.0
5.1

&

0.3
2.5

5.9
7

0.2
3.5
t.6

0.4
1.0
0.5
0.7

2.6

1.51.8
0.9

0.1
a

o-2
0.3

4.3 4.2 2.3 1.8

0.311

t2
13
l7 &

0.7

1.7

a

t

0.3

0.7 1.6 0.9 0.5 0'5

1.7 1.I 0.6 1.2 1.3

0.6 1.2 1.3

I9.8 6.3 I5.5 16.7 25.9

50.4
(12.e)

0.8
2.3
I.3
0.9
0.6
1'5

39.2
(r8.8)

46.3
(56.0)

0.2
4.1
1.4
1.4
1.8
1.9

57.9
(12.4)

0.7
0.4
1.3
0.3
1.2
1.6

0.3
J'J
5.6
1.I
1.3
1.4

7.5

57.9

1.I

t4.t 10'8 10.8 5.5

53.3 50.0 57.2 63.4
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Trnle 13 (continued)

soEc
code Input

GmY,
Fedoal

Belgium Retublic of France Italy Nethilmds

39
40
4t

18.2 20.0 t3.2
2.1 4.2 5.2
6.1 s.0 8'0

15.4 I0.r 12.1
4.9 tO.1 4.3

41'8 39.3 38.5

46.7 50.0 42.8

37
38

Compensation of employees
Employers' contributions for social insurance
Depreciation
Other income
Indirect taxes on sold products, less subsidies .

22.0
2.5
7.9
6.3
J'J

38.7

42.1

498.4

t3-7
2.5
5.6

I 1.9
2.9

43 Gross value added at factor cost (37 to 40)

M Gross value at market prices (41 and 43)

46 Gross production at ex-factory prices (36 and
441" "

49 Imports at ex-customs pricese
50 Total availabilityc (46 and 49)

4,612.7 3,324.7 2,202.1 680.9

295'8
794.2

515.7
5,128.4

382'1
3,706.8

304.9
2,507.0

33.7

36.6

335.3
1,016.2

tNegligible (less than 0.05 per cent).
b Domestic products only; not included in 36 or in 40.
c In millions of US dollars.

Tesrr 14: INpur coprrrcrENrs oF TrrE cHEMTcAL suB-sEcroR 18 (b+c),nxcluDrNc plAsrlcs,FoRTHEFTvE

EEC couNrnrcs, 1959

(In percentage of gross value ofproduction)

SOEC code
(subdiuisian) In,u, Bclgium

Gman!,
Fedetal

Rebublic of Frarce ltallt Nethqlaflds

2
J

5

3.8
2.0
0.2
1.3

5.6

5.8(a)
(b)

(a)
(b)

28

0.9
t.9
0.2
1.2

o-2
3.8

0.4

0.4
0.6
o'7

5.0
2.8

n

Electrical enerry .

Gas, compressed air, steam and *it"i rl,*i.!l
Coal and related fuels
Coal products (cokes and gas) .. .

Petroleum and natural gas ...
Petroleum refining

EnergA, total ,

Agriculture, forestry and fishing .,
Vegetable and animal fats and oils
Sugar .

Miscellaneous food and beverages
Tobacco products
Wood and wood products .. ....,
Pulp, paper

Organic primary materials, total

Metal ores
Non-metallic mineral ores and products

other than glass ..
Non-ferrous metals and products
Iron and steel products (ECSC)

4.1
2.2
1.0
0.9

2.4
1.2
0.8
1.5

0.9
0.8
4.0
0.I
2.1

2.0
0.2
1.9
4.1

1.7 2.0 6.6

9.9 13.7 7.9 12.9 14.8

I
7-9 (a)

(b)
(c)

l0
t4
I5

0.4
1.6
0.4
1.0

1.2
t.l
0.I
I.3

0.2
2.1

1.0
I.9
0'6
3.1
a

0.2
2.6

0.8
3'l
0.3
2.9

0.t
2.5

0.4
3.9

6.0 6.0 8.2 9.4 11.4

(a)
4
6

0.1 1.0 0.4 0.3

3.9
t.7
0.1

J.J
1.0

2.5
1.82l

19

Inorganic primary materials, total 7.9 6.7 4.7 4.6 2.0
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T,+sre I 4: INpur conrflclENTs or rHE cHEMTcAL suB-sEcroR 1 8 (b * c), EXcLTJDING pr.Asrrcs, FoR THE FrvE
EEC couNrnrrs, 1959 ( continued)

( In percentage of gross value of production )

SOEC
code
(subdioision) Inbut Belgim

Gmany,
Fedqal

Relublic of France ltalt, Neth%lmils

20
22
23

24
25
26

Iron and steel except ECSC, metal products
Foundry products
Non-electrical machinery, railroad cars and

aircraft
Electrical machinery
Ships, motor vehicles, engines and bicycles
Precision instruments

Textiles
Clothing . ...::::
Leather products
Rubber and asbestos products

Secondary materials (a), total

Glass and glass products
Printing and publishing

Secondary materials (b), total

Plastic products ... . ... .

Imported chemical materiais

External materials inputs, total

(lnternal input)b

Construction
Transportation......
Trade .

Communications .. ..
Finance and insurance
Other services
Rental .

Government services

Construction and services, total

Intermediate input, total (I to 35)

Compensatl'on ol employees
Employers' contributions for social insurance
Depreciation
Other income
Indirect taxes on sold products, less subsidies

Gross value added at market prices (41
and 43)

Gross production at ex-factory prices (36
and 44)c

Imports at ex-custom pricesc
Total availabilityc (46 and 49)

1.9
1.0

1.8
0.I

=
0.3 1.5

I.5

0.8
0.5
0.1
0.1

o.2
0.2
0.2
0.6

0.9
0.2
0.5
0.1

0.1
&

0.2
0.4

Repair and maiotenance materials, total . . 4.4 3.9

0.5
1.6

0.6
1.0

0.6
o-7

2.6

0.2
0.2

0.4

1.2
t.2

0.7
1.4

1.8 2.7

ll
l2
t3
17

0.7

0'I

0.7
0.I

E

0.4
0'1
0.1

0.1 0.3
B

0.8

2.1 1.6 1.3

a

0.2

2.1

0.8
23.5

44.6 57'8

(56.5) (10.6)

t.2 0'8 0.3 0.5

6 (b)
16

(a)8

8
1.8

17.2
0.3
6.4

50.1

(l l.e)

39.8

(17.3)

0.3
J.J
5.4
1.I
1.3
1.4

1.2

1.1
12.0

38.6

(1 1.3)

2.4

0.8
12.4

4.3
1.5
I.5

27
29
30
3I
32
33
34
35

36

5t
38
39
40
4t

43

44

46

49
50

0'30.7
3.4
2.1
0.s
1'0
3.4

a

0.8
2.3
I.3
1.3
0.6

T
1.9
2.1

0.6
0.4
I'3
0.3
1.3
1.7

58.0

14.0

53.8

20.2
4.2
5.2

10.2
10.5

42.0 46.2 50.3

11.1 tt.6 5.6

49.7 56.2 63.4

7.9

21.9
2.5
8.0
6'4
3.2

13.7
5.3
8.2

l?.3
4.3

13.5
2.5
5.5

t2.l
3.0

18.7
2.0
5.8

l4'8
4.9

Gross value added at factor cost (37 to 40) 38.8 41.3 39.8 39.5 33.6

43.8 36.6

4'76.0 4,3t3.2 2,980.0 2,017.1 64s.6

281.2
757.2

456.3
4,769.5

301.0
2,318.2

318.8
964.4

380.3
3,360.3

6 Negligible (less than 0.05 per cent).
b Domestic products only; not inctuded in 86 or in 46
c In millions of US dollars.

&
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T,lalr 15: INpur corrncrENTs oF THE cHEMIcAL suBsEcroR 18 (c), nxcluorNc pLASTIcs, syNTHETIc
MATERTALs AND ARTTFTcTAL FrBREs, FoR roun EEC couNrptBs, 1959

(In percentage of gross value of production)

SAEC codc
(rubdivirion) Int ut Bclgiw France ltaly Nethqlands

28 (a)
(b)

2
J

s (a)
(b)

l0
t4
l5

2.6
1.4
0.8
1.7

2.1
0.3
2'0
4.7

7.6

0.9
3'1
0.3
3.5

0.6
2.6

4.0
1.4
0.2
1.6

6.2

4.2
2.3
1.1

0.9

2.0

1

7-9 (a)
(b)
(c)

9'3

0.3

3.0

=
5.6 5.5

8.45.2

2.5

,:

0.2
0.2
0.2
0.5

20
22
23

24
25
26

Electrical enerry .

Gas, compressed air, steam ani;il';;i;;t
Coal and related fuels
Coal products (cokes and gas) ...
Petroleum and natural gas ...
Petroleum refining

Energy, total

Agriculture, forestry and flshing. .

Vegetable and animal fats and oils
Sugar. .

Miscellaneous food and beverages
Tobacco products
Wood, wood and cork products . ,

Pulp, paper and allied products .,

Organic primary materials, total

Metal ores
Non-metallic mineral ores and products other

than glass
Non-t'errous metals and products
Iron and steel products (ECSC)

Inorganic primary materials, total

Iron and steel except ECSC and metal products ..
Foundry products
Non-electrical machinery, railroad cars and air-

craft ..
Electrical machinery, apparatus and equipment . .

Ships, motor vehicles, engines and bicycles . . . . , .

Precision instruments

Repair and rnaintenance materials, total

Textiles
Clothing
Leather products
Rubber and asbestos products

Secondary materials (a), total

2.1

l0.s

0.1
1.3

0.3
3.2

0.1 0.5

8'6 13'4 t6.7

0.4
1.9
0.5
1.0

1.0
2.3
0.2
1.4

1.2
2.3
0'6
3.7
a

0.2
1'3

0'3

1.6

11.0

4
6 (a)

2t
l9

5.7
3.I
0.1

3.9
1.2

0.5

0.5
0.7
0.8

9.0

2.1
I.I

0.8
0.5
0.1

2.1
0.1

0.1
a

0.2
0.5 a

l1
t2
I3
t7

4.6

.j
^

0.3

0'1
0.1

0.9 0.5

0.5
1.6

0.7
0.8

0.8
1.4

2.1 1.5

2.81.9

0.I
s
&

0.2

3.0

0.2
0.3

0.4

0.3

I.5
1.3

0.8

16 (b)
t6

Glass and glass
Printing and pu

products
.blishing

Secondary materials (b), total

(a) Plastic products ..
Oi Synthetic materialsana ilfi;il db;;.

Imported chemical materials

External materials inputs, total

1.3
1'5
5.9

1.0
1.6

19.3

2.8

0.9
0.7
9.6

2.2

2-O

1.2
13.7

49.1

(10.1)

36.7

(7.0)

44.5

(62.e)

57.6

(8.6)

18

(Internal input)b



174 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA

TasrB 15: Ivpur cotrrrclENTs oF THE cHEMTcAL suBsEcroR 18 (c), rxcruorNc pr.Asrrcs, syNTHETrc
MATERIALS AND ARTTFTCTAL rrBREs, FoR FouR EEC couNTRrEs, 1959(continued)

( In percentage of gross value of production )

SOEC code
(subdivision) Inbut Belgium Ftancc ltaly Netheilands

0.9 0.7 0.2 0.7
2.5 3.6 4.7 0.s
1.4 2.O 1.5 1.3
1.4 0.6 1.7 0.3
0.6 I.0 2.0 1'3
1.8 3.8 2.3 1.9

o-

86 11' 1r.4 60

57.7 48.4 56.9 63,6

12.l
3.7
4.8

12-5
3.3

33.1:
36'4

532.8

257.5
790'3

13.9
5.5
8.0

tl.l
4-6

22.3 21.4
2.5 4.4
7.8 4.9
6.4 I0.1
3.3 I0.8

39'0 40.8

42.3 51.6

419.2 2,524.6

Construction
Transportation ......
Trade ,

Communications ....
Finance and insurance
Other services
Rental .

Government services

Construction and services, total ...

Intermediate input, total (I to 35)

Compensation of employees
Employers' contributions for social insurance
Depreciation
Other income
Indirect taxes on sold products, less subsidies

Gross value addod at factor cost (37 to 40)

Gross value added at market prices (41 and 43)

Gross production at ex-factory pricesc

Imports at ex-customs prices (36 and 44)c
Total availability" . ..

27
29
30
31

32
33
34
35

36

37
38
39
40
4t

43

44

46

49
50

222.2
641.4

280.0
2,804.6

38'5

43-1

1,653.2

243.8
1,897.0

3 Negligible (less than 0 05 per cent).
" Domestic nroducts only: not included in gO or in 46.
c In millions of US dollars.

The group "inorganic primary materials" consists of
categories 4 (iron and non-ferrous ores), 6 (a) (minerals
and non-metallic mineral products, other than glass),
21 (non-ferrous metals and products), and 19 (iron and
steel manufacturing products in so far as they are
controlled by the European Coal and Steel Community
(ECSC)).

These three groups contain not only the raw material
for the production of chemicals but also products serv-
ing other purposes in it.

The fourth group, "repair and maintenance materials",
aggregates categories 20 (iron and steel products, except
ECSC, metal furniture and metal products (except
machinery), 22 (foundry products), 23 (non-electrical
machinery, railroad cars and aircraft), 24 (electrical
machinery, apparatus and equipment), 25 (naval con-
struction, motor vehicles and engines, and bicycles), and
26 (precision, optical and related industrial products, and
recovery products). This group mainly represents durable
goods, as far as they are used in production. Investments
are not tabulated here.

The group "secondary materials (a)", the fifth group,
aggregates categories 11 (yaru, fabrics, knit and woven
goods), 12 (clothing, other textile goods, carpets and

furs), 13 (leather, footwear and other leather products
except clothing), and 17 (rubber and asbestos products)
This group represents auxiliary materials used mainly in
technical operations such as flltration, fi.lling, trans-
portation, or as working clothes.

The next group, o'secondary materials (b)", aggregates
categories 6(b) (glass and glass products), and 16
(printing and publishing), and represents packaging and
advertising costs.

Chemical materials, shown as external inputs to
chemical industries in tables 13 and 14, relate only to
imported chemicals and chemicals produced outside the
particular chemical sector or sub-sector considered. Thus
for the whole sector 18 (a * b + c), for example, only
imported chemicals are shown as chemical inputs (table
13); when sub-sector (b * c) is considered (as in table 14)
only the products of chemical sub-sector (a) and imported
chemicals are shown as external inputs.

It must be emphasized that the aggregation of material
and energy inputs in the above groups follows only a
rough criterion. Just as the energy and raw materjal
aggregates incorporate products serving other production
purposes, so there will be some overlap with regard to the
uses of secondary materials as well.
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The input aggregates involved in the tabulated co-
efficients include both domestic products and imports;
this does not apply to "internal" inputs which arise
solely from domestic production.

Relations to the tables in section I
The Federal Republic of Germany and Italy have

already been discussed in the preceding section. Although
the methods and deflnitions involved in the tables shown
there differ from those presented in this section, an
attempt has been made to find relationships between
1953154 (dealt with in section I) and 1959 (dealt with in
this present section). This comparison again conflrms the
fact that the Italian input of animal and vegetable raw
materials is considerably higher than the corresponding
German input, while that of coal is higher in the Federal
Republic than in Italy. The comparison may in one way
or another provide an indication of the economic-
technical differences between the two countries; but the
veil of statistical and methodological differences, as well
as differences in the structure of production and prices,
does not permit far-reaching conclusions to be drawn
regarding technological characteristics of the chemical
industries of these countries.

Inter countr y comp ar is on

The comparison of the five member countries of the
EEC in 1959 only partly conflrms expectations. It could
be foreseen, for instance, that the input of coal and coal
products would be highest in the Federal Republic of
Germany, followed by France and then by Italy. What
could not be foreseen, however, was that it would be so
high in the Netherlands and so low in Belgium.It might be
possible to find an explanation of the fact that the input
of refined petroleum products in Italy and the Nether-
lands is more than twice the consumption in France and
the Federal Republic. On the whole, however, it must be
admitted that the tables give no satisfactory information,
despite the standardized classification of the SOEC
system.

The aggregation of inputs into the above-mentioned
categories brings out a marked similarity of input
structure among the countries for all 18 (a * b * c),
18 (b + c) and 18 (c). The steadily increasing percentage
ofthe energy input from 18 (a * b * c) to 18 (c) is due
to the concentration in the latter of products consuming
high energies.

A similar increase in the percentage of inorganic
primary materials from 18 (a * b 1- c) to 18 (c) can be
explained simply by the fact that 18 (c) is composed
mostly of inorganic chemicals. Although these rates are
considerably higher in 18 (c) than in 18 (a -f b * c) in
Belgium and France they are nearly unchanged in Italy
and the Netherlands. The figures for sub-category
18 (b + c) compared with those for 18 (a * b * c) are
lower in all the countries, though in most cases only

slightly. This is because some of the inorganic primary
materials serve not only as raw materials but also as
auxiliary materials in sectors other than inorganic
chemicals.

The percentage of the input of organic primary
materials decreases in Belgium and the Federal Republic
of Germany from 18 (a f b * c) to 18 (c). Thisisnormal,
since sub-categories 18 (a) and 18 (b) are primarily
organic. In France, however, the figures increase
markedly and steadily; in Italy and the Netherlands the
increase is moderate and unsteady.

The input of secondary products 18 (b) is highest in
all countries in sub-category 18 (c), in which products
consuming a great deal of advertising and packaging
materials are evidently concentrated. For secondary
materials 18 (a) and repair and maintenance materials,
such clear relations cannot be expected, nor can they be
detected in our input coefficient tables.

No doubt the aggregation of related input categories
has improved the stability of input coefficients in many
respects. Nevertheless, many questions still remain un-
answered. For example, the importance of the inorganic
material inputs is even greater than that of the organic
inputs in Belgium and the Federal Republic of Germany.
The situation is reversed in France, Italy and the
Netherlands. This apparently contradicts the expectation
that the use of coal for organic synthesis should be
encouraged in view of the importance of coal-mining in
the economies of Belgium and the Federal Republic of
Germany, while in France and Italy climatic conditions
favour the non-synthetic type of chemical industries.

Energy input

The coefficient of energy input differs significantly
between countries. It should be borne in mind that all
these coefficients are based on data in value terms. They
depend on a variety of factors, among which four may be
mentioned.

(a) A large proportion of coal, petroleum and natural
gas serves as raw material and should be classified first in
the group of organic primary materials. This portion of
the raw material depends on the structure of the chemical
industries and can therefore differ considerably from one
country to another.

(b) The prices of various energy-producing materials
differ among countries.

(c) The cost of energy depends partly on whether the
secondary energy (electricity, gas, steam) is produced by
the establishment itself or purchased from other enter-
prises.

(d) The evaluation of various kinds of energy is in no
way uniform from country to country or from enterprise
to enterprise. In the case of self-produced power it often
depends on the individual evaluation scheme for internal
services of the respective enterprise. When energy is
purchased from other enterprises more favourable prices
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and agreements can be reached for large-scale consumers
than for those with a medium or small consumption.

Last but no less important, corporate tax systems and
other institutional factors affect the coefficients in value
terms.

Internal input

The importance of the internal inputs decreases steadily
and markedly from 18 (a * b f c) to 18 (c) in Belgium,
France, the Federal Republic of Germany and the
Netherlands, in all of which the internal input islessthan
half of the external input. Italy presents an anomalous
case in this respect. Real structural differences apart, this
has a great deal to do with the underlying method of
statistical compilation. Table 1 in fact, where the ltalian
data for 1953 are examined in comparison with the
German data for 1954, shows an entirely different
picture.

Industry-mtx

Input coefficients for a sector are affected not only by
the choice of input categories but also by the way in
which various consuming industries are grouped. In
table 16 the relative importance of different chemical
sub-sectors of category 18 (a, b, and c) is indicated in
terms of various concepts (total availability, gross
production, intermediate input, interindustry input,
internal input and external input). The comparison
shows that the relative contribution of sub-categories
18 (b + c) and 18 (c) to the total chemical category
l8 (a * b * c) is rather similar among different countries,
almost irrespective of the type of criterion usc'd for
measurement purposcs.

The findings in this section could be summed up as
follows:

The standardization of classifications, definitions and
partly of compilation methods worked out by the SOEC

has permitted a marked improvement in the possibility
of international comparison.
' The rearrangements of input categories have resulted
in some accentuation of general patterns for purposes of
comparison. The progressive aggregation of input cate-
gories and their comparison within the chemical industry
as a whole, as well as its sub-sectors, has revealed certain
peculiarities and similarities of the production structure.
The information provided by the SOEC tables is still too
vague however to provide an operational clue for the
programming of chemical industries.

III. TTTE CHEMIEvERBAND,s DATA oN TI{E INPuT STRUCTURE

oF THE cHEMTCAL INDUSTRy IN THE Frpsnal, RnpuaI,tc on
GnRueNY, 1956, 1959 eNo 196l

The definition of the chemical industry corresponds to
category 18 (b + c). The missing sub-category 18 (a) is
not very important since it is not very closely connected
with the chemical industry thus defined. Furthermore,
the SOEC sub-category 18 (a) consists solely of the
processing of primary plastics, which are first produced
in 18 (b). In the case of the Federal Republic of Germany,
less than half of the plastics produced in 18 (b) is
delivered to 18 (a).

Sources

The tables and reports in this section are based on the
investigations which have been undertaken over many
years by the Chemieverband. The work of this organiza-
tion concentrates on problems of particular interest to
its members and its statistical methods are adjusted to
such problems. Apart from the Leisse'sche Erhebung of
1936 for the old "Deutsches Reich" no further data on
chemical inputs were available. The Chemieverband data
cover the Federal Republic of Germany, including West
Berlin.

Tnsrr 16: RprA.TIvr CoNTRIBUTToN oF suB-cATEcoRrEs ro rHE TorAL CHEMTCAL rNDUsrRy: THE FrvE EEC couNrn:rs IN 1959

(In percentage of total category 18 (a -t b * c))

Belgiwn

Fedqal
RePublic oJ
Germany Itab) Netlurlands

(b+c) (")

France

(6-") G) (6+c) (b+c) (c) (6 + c) (c)

Total availability . .. .

Gross production at ex-factory
prices. .

Intermediate input . .

Interindustry input (including in-
ternal input)

Internal input ..
External input . .

95.3 80.8 90.7 75.7 93.0 92.s 75.7 94.9

94.8
94'9

77.8

95.6
95.5 89.6

89.2

84.1
72.0
88.5

93.5
94.5

78.3
78'5

84.1
83.7

7s.9
73.s

91.6
90'0

75-l
74.8

93.4
87.9
95.9

62.3
37.6
71.2

78.9

72.2
84.4

73.8
s4.6
77.9

Synthetic materials
Other chemicals.

and artificial 6bres.

78.5
65.6
82.0

92.1
86.0
95'0

94.6
92.5
88.3

92.3
81.6
94.6

a - Plastic Products
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Methods employed by the Chentteverband

The work of the Chemieverband has been based on the
statistics of production of the Federal Statistical Office,
Wiesbaden, which collects information on industrial
production in both quantity and value terms. For a
number of important basic products, supplementary
data are published on the internally consumed products
of establishments. Although the institutional unit of
ofifrcial statistics is the local establishment the work of the
Chemieverband is based on the enterprise.

As a flrst step the quantities of major rarv material
requirements were computed by applying the qualitative
and quantitative relations ordinarily known to chemists,
such as structural formula and technical process,
stoichiometry and the factor of effi.ciency. The quantities
were then evaluated by means of individual or average
f.o.b. prices. [n order to check and complete quantities,
prices and values use was made not only of official
statistics on related industries but also of information
from numerous offices, institutes and suppliers. Estimates
of other minor miscellaneous material inputs were made
in co-operation with the experts of chemical fi.rms and
their suppliers. Available official and professional data
were very useful in establishing the quantities of energy
inputs. The evaft"ration of energy presented a special
problem, which had to be solved gradually in collabora-
tion with experts.

Auxiliary materials were evaluated by means of the
statistics of supplier industrics-unfortr.rnately, often
unavailable-and in co-operation r.vith the relevant
oflices, organizations and experts. The data were also
partly estimated on the basis of general statistics.

One of the special problems encountered during the
study was how to deal rvith the supply of durable goods to
the chemical industry. From the supplier industries only
the total valnes of shipments could be obtained. The
breakdown of goods into those for investment and those
for current production was very difficult and could be
estimated only approximately.

These estimates from various sources were finally put
together like a mosaic. The results obtained were checked
and corroborated by data on investments, distribution
and other costs. Later, a special inquiry r,vas made into
organic synthesis, as an additional source of information.
This will be discussed in the next section.

Advantages and disadvantages of these ruethods

This working method has the disadvantages of requir-
ing much time and special knowledge and entailing
assembly diiiculties and a certain expense. Another dis-
advantage, at least at the beginning, was that values
could be obtained only for the chemical industry as a
nhole. The intra-industry input-output relations for
chemicals had to be established later, following a step-by-
step procedure. This method of estimation, when applied
exclusively to the input of materials and energy, was not
considered too disad-rantageous. lnformation about the

N

remaining input materials could be obtained from other
sources (data on investments, distribution costs etc.).

These disadvantages are largely counterbalanced by
four advantages.

(a) Special inquiries, rvhich often cause ernbarrassment
to enterprises, are not necessary. Moreover, special
inquiries have the disadvantages that enterprise account-
ing is not adapted to the classifi.cation of interindustry
transactions and that numerous errors often occur in tlte
statements of fi.rms.

(D) The data thus obtained are quite flexible. It was
possible to adjust the data originally based on the
German chemical deflnition to the SOEC definition.

(c) Information not only as to values but also as to the
quantities of material inputs can be obtained easily by
this method. The results for raw materials and energy are
quite reliable; checking and correction can be done in a
flexible manner; differences in prices and purchasing
polver present no problem; the technological facts and
relations implied in estimates are clearer and the result
can be better used.

(d) The method of the Chemieverband is no less
advantageous in breaking dolvn the input by type ofuses:
raw material, energy and auxiliary material. In the
search for relationships between input and production it
clear separation of raw rnaterial and energy proves
indispensable. Auxiliary materials, such as lubricants,
working clothes, and office and canteen supplies were
only roughly estimated but were later completed by the
general statistics of the SOEC and the Federal Statistical
Office.

Input by uses

In table 17 the total material and energy input was flrst
subdivided into primary materiais, energy, and secondary
materials. The aggregate "enetgy" includes products of
coal, petroleum and natural gas, which ordinarily serve
in all industries as fuel or as the source of power and light.
Products serving as basic material (coke for carbide,
coke-oven or natural gas for the organic synthesis) are
included in "primary materials".

This principle was not applied to electric or thermal
energy however. For instance, power which is consumed
for the production of chlorine and caustic soda by the
electrolysis of rock salt and is incorporated in these
products was not separated as such, but was included in
the "energy" category. Although more than half of the
power consumed by the chemical industry serves such
special, direct production purposes the values and
quantities of power were not subdivided, so as to avoid
excessive complications.

From table 17 it can easily be calculated that 52'9 per
cent of the total value of external input materials and
energy are primary materials. Although the production
pattern also determines the consumption of energy and
secondary materials its influence should be most directly
felt by primary materials. In terms of quantities, primary
materials occupy 7 5'4 per cent of the total input materials
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Tas1-e 17: MIIeRIAL AND ENERcy INpurs oF THE cHEMTcAL rNDUsrRy (rxcr,uorNo pl-Asrlcs) oF THE FEDERAL REPUBLIc oF GERMANY,

1959: Ii.lpurs cLASSIFIED BY TYPE oF usE

Primary matuials Enugy Secondary natriqlse Total
Iniuts

i{

SOEC code
(subdioilion) Valueb Quantityc Valueb Qumtityc Valueb Quantityc Valueb gwntityc

28 (a) Electricity
(b) Gas, compressed air, steam and water . , . . . .

2 Coal and related fuels ..
3 Coal products (coke and gas) ..
5 (a) Petroleum and natural gas .. .

(b) Petroleum refining
I Agriculture, forestry and fishing.

7-9 (a) Vegetable and animal fats and oils
(b) Sugar.
(c) Miscellaneous food and beverages

10 Tobacco
14 Wood and wood products
15 Pulp, paper and allied products
4 Iron and non-ferrous ores .

6 (a) Minerals and non-metallic mineral prod-
ucts other than glass

(b) Glass and related products
2l Non-ferrous metals and allied products. . . . . .
19 Iron and steel manufacturing products ECSC
20 Iron and steel manufacturing products except

ECSC metal furniture and metal products
22 Foundry products
23 Non-electrical machinery, railroad cars and

aircraft
24 Electrical machinery
25 Ships, motor vehicles, engines and bicycles ..
26 Precision instruments
1I Textiles
12 Apparel.
l3 Leather products
17 Rubber and asbestos products
16 Printing and publishinC .. . . .

18 ra) Plastic products
(b-c) Imported other chemicals ......

External input, sub-total

(Internal input)

Input (materials and energy), total

252.2
37.0
27.4
12.6

17,033.0

4,44t.0
434.0

33.2 913.1 2.4
6.4

9.0
21.0

25.0 90.0

252-2
37.0
a <.1

174.2
4.4

89.4
50.5
50'0
3'5

54.4

4.1
26.2

32.0
55'0

8'8
93.1
41.0

17,033.0

8.0
161.6

4.4
53.8
44.1
50.0
3.5

29.4

4.7
66.9
4t.o

795.0
4,596.0

158.8
1,339.2

289.3
230'0
33.5

104.1

142.O
406 5

1,419.3

5,236.0
5,030.0

158.8
2,261.3

310.3
230.0
33.5

194.r

132.8 12,538.4

29.5
2.0

36.8
24.6
45.5
0.2

647.5
50.0

100.0
40.0

32.0
t2.0
2t.0
0.I
8.0
2.0
0.1

11'0
40.0

120.0

169.6
24.6
75'0
2.2

38.6
7.9

20.5
6.7

27.6
5.7
1.0

15.7
42.1
14.5

276.6

174.0
461.5

1,419.3

I 3,1 85.9
s0.0
167.4
70'0

32.0
t2-0
2t.o
0.1
8'0
2.0
0.1

11'0
40.0

120.0
d

67.4
30.0

95.2 140.0 95.2 140.0

38.6
7.9

20.5
6.7

27.6
5.7
1.0

15.7
42.1
14.5

d276.6

908.3 22,t49.5

(707.8)

1,616.1

362.4 5,788.ie 446'7 1,130'7
(r 7,033.0)

(36.e)

362.4 483.6

1,717.4 29,368.3
(17,033'o)

(744.7)

2,462.1

and energy. The difference between the figures in value
and quantity terms, although partly due to the exclusion
of electrjc energy from the total weight, is mainly caused
by the fact that any relation between quantities expressed
in terms of actual weight is distorted because only part of
the primary material (i.e. active substance) is trans-
formed into a chemical product. The concentration of
active substance varies considerably; in ores and minerals
it is low, but in most non-ferrous metals it is 100 per cent.
This distortion is eliminated by expressing the quantities
of raw materia[ uniformly as the content of active
substance. An example will be given in the next section.

The other cause of this difference is a similar distortion

a Installation materialg, fillers, lubricants, packaging materials and other technical and auxiliary materials.
s In 1,000 metric tons; elecricity in million kWh. d Negligible (less than 0 05 per cent).

b In millions of US dollars.
e Electricity in million kWh.

involved in the value-term data. Many materials have run
through completely different stages of production and
represent different grades of refinement. The grade of
refinement of consumed materials as well as of the
chemicals produced has proved very enlightening for an
understanding of the complex pattern of production.

Differences between the value and the quantity co-
efficients are generally smaller with the secondary
materials for technical use and auxiliary purposes (see

table 18). The flgures of this table however cannot be
considered completely reliable: in many cases they are
mere estimates based on averages, and are therefore
rather approximate.

!
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TasrB 18: Sprcrrtc usEs or "spcoNoanv"MATERIAIs IN TrrE CHEMTcAL rNDUsrRy (rxcr,uorrc rusrtcs)
on rns FEoTRAL Rlpuar,rc or GBnvelry, 1959

TyPe of use
Milliorc oJ 1,000 ton
US dollars Prcmtage utuql ueight Percntage

Technical installations
Technical material (fillers, lubricants etc,)
Auxiliary material for packaging and operative outfit
Other technical and auxiliary material

Secondary materials, totala M6.7 (100.0) 1,430.7 (100.0)

145.8
90.0

146.6
64.3

(32.6)
(20.2)
(32.8)
(r4.4)

678'8
315'9
283.0
153'0

(47.4)
(22.1)
(r e.8)
o0'7)

a Excludes internal input

Production pattern and input

The relationship between production and raw materials
is especially close in chemicals. The complex correlation
between raw material, production process and composi-
tion of the products depends on the special laws of con-
version. The choice of auxiliary materials however
depends more on other factors and conditions, such as
the supply of mechanical industry.

The effects of rationalization or organizational
efficiency in chemical production are different in the use
of secondary (auxiliary) materials from what they are in
production processes and the use of raw materials.
Energy occupies an intermediate position because of its
double functions. In order to demonstrate some of these
characteristic relationships of the chemical industry the
input of energy and materials was investigated separately.
In the absence ofcomparable data for other countries the
development in the Federal Republic was traced for the
years 1956, 1959 and 1961.

Energy input

In table 19 the energy input is divided into "raw
material" and "energy" according to its functional use.
The flgures are given both in quantity and value terms:
the former are expressed in 1,000 tons of anthracite
equivalent and the latter in millions of US dollars.
Electric energy increased from 1956 to 1961 in quantity
more than in value. Coal-mining products as a whole
have decreased slightly, which is explained by the relative
decrease in the coal consumption for internal power
generation. The total consumption of petroleum and
natural gas derivatives has increased nearly three times
in weight and has doubled in value.

About half of the weight of all energy used has served
as primary material. This portion has grown from 49.9
per cent in 1956 to 54.6 in 1961, although in value terms
it has slightly decreased from 39.5 to 37.2 per cent. The
rercentage of coal-mining products in value terms was a
l-::le less than four times that of oil and gas derivatives
.: i956 (41'8 as against 11'6) and only about twice as

- *:h in 196l (32.4 as against 17'7). The margin between
:--.l-nining products and oil and gas derivatives, com-

pared in quantity, has decreased still more rapidly, from
74.0 as against 13.1 per cent (5'8:l) in 1956 to 55.3 as
against 30'3 per cent (1'8:1) in 1961.

Input of primary materials

The input of primary materials in 1956, 1959 and 196l
is shown in value as well as quantity terms in table 20
which shows that the relationship of organic to inorganic
primary materials in value terms has not changed during
these six years, maintaining an approximate ratio of 2:1.
Substitution of oil and gas derivatives for raw materials
of vegetable and animal origin has made only slow
progress. The consumption of the former has risen from
5l'6 to 54'7 per cent during the period considered. The
trend in quantity terms however appears different in
many respects, but it gives rather an unrealistic picture
since it is based on the actual weight figures. In order to
make different raw materials comparable in terms of
quantity they should be adjusted to a uniform measure
representing the active substance involved. The investiga-
tion by the Chemieverband in this respect is not yet
complete, but part of its findings will be discussed in the
next section.

Conclusions

This example drawn from the chemical industry has
shown that the relationship between input and production
patterns becomes clearer when comparisons are made in
both value and quantity terms, and also when input
materials are well specified with respect to their uses
(primary materials, energy and auxiliary materials).

IV. INpurs AT THE pRrMARy srAcE oF oRcANrc syNTHEsrs

Definition of organic synthesis

In the following discussion those organic basic
products that are derived from coal, petroleum or natural
gas are designated as organic primary materials. Organic
chemicals such as plastics, dyestuffs or pharmaceuticals
produced from these through synthesis are not included
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Taers 19: ExEncy rNpurs rN THE CHEMTCAL TNDUSTRY or rue Frosn,ql Rrpuelrc oF GERNTANY, By
?RoDUcrs AND By usrs-1956, 1959 axo 1961

Coal
5a

Petroleum
3

38a
Electicity Coal

Dvoducts and
(coke, gas) natutal gas

5b Energy
Petroleum in|ut,
Pfoducts total

A. In vclue terms

1956

($us 1,000,000)
Raw materials .

Energy .......
Total .

(

1

8.2
35.0
43.2

8.0
27.4
35.4

10.9
29.4
40.3

i 60.3
11.7

172.0

161.5
12.7

174.2

181'0
12.3

I93'3

2.7 32.9
24.2
57.1

53.8
33.2
87.0

71.6
51 .0

122.6

813.9
775.5

I,589.4

I,609.1
I,283.9
2,893.0

2,552.1
2,195.7
4,741.8

204.1
311.1
515.2

227.7
362.5
590.2

268.9
453.1
722.0

6,701.9
6,679.2

1 3,38 I .1

7,385.1
6,368.5

13,753.6

9,143.1
7,591.8

16,734.9

lRaw materials
le)9 1Energy......

tTotal .......

240.2
244.2

289.2
289.2

2.7

4.4

4.4

5.4
1961

B. In quafitity tem$
(1,000 tons of anthracite equi-
valent a)

Raw materials
Energy ......
Total .......
Raw materials
Energy ......
Totai ... .. . .

Raw materiais
Energy......
Total .......

Raw materials
Energy ......
Total .......

360.4
360.4

2,419.1
2,41e.1

re55 
{

re5e 
{

1e61 
{;

1,719.7
|,719.7

2,495.0
2,095.0

668.0
3,763.0
4,431.0

630'0
2,542.6
3,172-6

772.0
2,558'0
3,330.0

5,055'0
421.0

5,476.0

4,897.0
447.O

5,344.0

5,502.0
419.0

5,921.0

5.4

165.0

165.0

249.4

249.0

317.0

317.0

a 1 kg anthracite : ?,000 kcai

T,rsrE,20: Ftlltlny r,rAj'ERTAL lNpurs IN THE CHEMICAL INDIJsTRv on rns FsornAL REpuBt-rc oF GERMAN..v,

1956,1959 .rNo 1961

1956 19n9

InPut Valuet ()tattit.l.b Value& Quantityb Vqluea Quantityb

28 (a) Electrical energy (including distribu-
tion). . .

(b) Gas, cotrpressed-air, steam and
water services.

2 Coal and related fuels...
3 Coal products (coke, gas)
5 (a) Petrolcum and natural gas .. . . .. . .

(b) Petroleurn relining (including distri-
bution)

I Agricultural products (irrcluding
rvine), forestry and fishery pro-
-1.-^t-uuLtS .

7-9 (a) Vegetable and animal oils and fats
(b) Sugar.
(c) Miscellaneous food and beverages. .

10 Tobacco
14 Wood, wood and corl( products (in-

cluding furniture, bedding and
allied products)

15 Pulp, paper-board and allieC pro-
ducts .

4 Iron and non-ferrous ores .

6 (a-) Minerals, non-metallic mineral pro-
ducts, excluding glass .

(b) Glass and allied products

2l Non-ferlous metals and allied pro-
ducts .

19 Iron and steel products (ECSC)....

Primary materials, total

668.0
4,754.0

98.9

795.0
4,596.0

158.8

10.9
18t'0

5.4

32.9 679.3 53.8 1,180.4 7i.6 1,808.0

8.2
i60.3

2.7

38.4
59.0
2.9

24.9

61.2
JJ.O

246.0
251.0
3i.7
84.1

320.7
1,170.0

60'0
25.0

8.0
161.6

4'+

29.5
2.0

49.5
53.8
4.5

35.6

72-',7

48.3

772.0
5,177.0

205.4

296.1
230.0
40.0

114.0

418.0
1,580.0

44.1
50.0

3.5
io.d

289.3
230-0
35'5

104.1

5.4 141.0 4-7 142'0 6.3 167.0

66.9
41.0

446-5
1,419.3

123.s 10,942.7 132.8 12,538.4 147.8 13,680.3

25.7
1.7

67.4
30.0

31.6
3.3

64.0
45.0

580.4 19,472.4 631.7 21,992.7 722.3 24,s96.8

& Nlillions of US dollars 1,000 tons (actual rveight).
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T.qnu 21 : Cor.rsuMprtoN oF pRrMARy oRcANIc cr{EMrcALs FoR TnE pRoDucrroN o}' oRcANIc SYNTHESIS

rN rxs FroruI. Rrpust-lc or GrnulNv, 1957, 1959 aNo 1961

(In 1,000 tons of carbon content)

1957 1959 1961

Primary orgaric clrcnicals

In
Percntdge

obtained from
oil and

frattual gas

Percentage
obtainedfront

oil and
gas

Perceltdqc
obtained froxt

oil arul
natural gas

1,01)0 totls
o! carbonnatural

1,000 toils
of carbon

1,000 tans
of carban

In In

Carbonmolloxide ......
Methane .:......::
Acetylene
Ethylene
Propane, propylene.
Butane .

Butylcne
Butadiene
Non-aromatic hydrocarbons with 5

andmoreC.....
Benzene
Toluene.
Xylene.
Naphthalene,

110
IO

170
64
)1

156
10

227
l4t
69

169
16

259
234
r:.+

9

(1r)
(1oo)

(28)
(s0)

(100)
(-)

(100)
(-)
(12)
(0)

(1 5)
(0)
(0)

Qal

(2e)
(1oo)
(32)
(7e)

(100)

(I oo)

(30)
oe)
(36)
(e1)

(r0o)

(100)

(84)
(4)

(82)
(e6)
(-)
(50)

I
)

47

37
235
23

B

8l

1,034

105

92
23I

34
16
95

1,425

I
)

T4

r70
18

5

62

TorAL 666

(88)
(0)

(e1)
(72)
(0)

(40)

in this group. What constitutes the major raw material
fcr organic synthesis is not coal and crude petroleum as

such but their products or derivatives obtained by
distillation, cracking or similar processes. These input
materials are converted8 at the fi.rst stage into hydro-
carbons (acetylene, propylene, benzene, etc.) and carbon
monoxide. Through diverse processes and complicated
s) nthesis series that pass through many stages and cross
c:1e another, higher organic compounds are built up. The
number and diversity of these are too large for the
structure of input and output for each specifi.c category
to be established. For the same reason statistics on
specific products cannot be aggregated by simple addit-
icn. Because of the complexity of production and the
r-ross-linkage of different stages of synthesis, double
ccrrnting could not be avoided.

Statistical methods

Since the basic production scheme spreads fan-rvise, it
is most conveniently measured at its narrowest point, the
primary stage of synthesis. This proposal was made by
the Chemieverband as a basis for statistical methods, and
has been accepted by the OECD Special Committee for
Chemical Products and applied by a growing number of
irs members. The enterprises involved in organic synthesis
therefore provided information on their consumption of
ny drocarbons and carbon monoxide, measured in terms
ol actual weight. About 15 primary chernicals are
irr,olved, and the part of primary organic materials
Cerived from coal is distinguished from the part of those
derived from petrole'"rm and natllral gas.

i Ilorganic chemicals derived from the same basic materials are
nLlt discussed here.

In order to rnake the actual-rveight figures comparable,
they were ccnverted into tons of carbon content by means
of stoichiometric coefficients, the carbon content being
the active substance. The total weight of primary
chemicals, expressed in tons of carbon content, therelore
represents the total primary stage of organic synthesis.

As table 21 shows, the volume of organic synthesis in
the Federal Republic of Germany rose between 1957 and
1961 from 665,000 tons of carbon content to i,425,000
tons, or by ll4 per cent.

Because of their proximity to the primary stage tire
products considered can on the wholc be casily dis-
tinguished from those bascd on coal, petroleuln and gas.
At higher production stages such a distinction becomes
virtually impossible. The dramatic trend torvards the
substitution of oil and gas lor coal appears clearly in the
percentage proportions sholvn in table 21: the con-
s,;mption of oil-based prodllcts in the Federal Republic
of Germany rose from 24 tc 50 per cent of the total
consumption of primary organios during the six years
Llnder review.

In t e rnct io ne I c o fi1 p tlt"i.t o tt

Table 22 presents similarly organized information for
for.rr other countries as well. Unfortunately the necessary
information on higher hydrocarbons is not available for
some of these countries or for Japan, in regard to the very
important aromatic hydrocarbons benzene, toluene and
xylene, This failure is not due to the rnethod itself and
rvill probably soon be put right.

The Federal Repriblic of Germany and Japan rank irrst
in terms of total consumption of primary organic
chemicals. France and Italy follorv, i'vhile the Nether-
lands remains at a much lolver level. The proportion of



Teere 22: CoNSUMprroN oF rRIMARv oRcANIc cHEMrcALs FoR oRGAMc syNTHEsts: Frorner. RrpusLrc or GrnuaNv, FnaNcr, lraly, Jarnu AND THE Nernrnrauos, 1964

(In 1,000 tons, actual weight (a.w.) and carbon content)

Frmce Fclual Republic of Gomany Italy laqan Nethdqnds

@
l-)

Total
OJ zohih oil arul

natutal p6
Of ruhich oil and

nstutal gas Total
Of which oil and

natufal gas Total
Of uhich oil and

natural gas
Of which oil md

ndtutal 96Total Total

Primul uganh clmicals C. a.ta. C. e.tp. C. q.w. C a.zo. C. o.i!. C. a.w. C. a.u. C. e.w. C a.ro. c

Acetylene

Ethylene

Propane and propylene.

Butane, butylene and butadiene

Aromatic hydrocarbon.

Hydrocarbon Cu and higher ...

146

181

I30

146

398

126

135

ts4

I09

125

365

Il0

27

Lsl

I30

88

137

lt5

231

514

228

168

529

202

136

<o,

266

195

230

225

19s

282

158

77

361

L)

180

240

132

66

331

I,

130

282

158

77

131

I

351

468

264

103

551 a

b

508 a

l)

59

92

33

69e

b

l)

50

i7

28

64"

b

25 250
(18.5%)

128 600
(83.1%)

IO9 266
(r00%)

75 I95
(60%)
126 s75

(34.s%)
100 23s

(eo.e%)

125
(s4%)

507
(e8.6%)

228

000%)
168

(r00%)
2tt

(3e.e%)
194

(e6%)

120
(66.7%\

240
(100%)

132
(100%)

66
(100%)

120
(36.3%\

b

468 398
(100%)

264 221
(100%)

103 88
(100%)

159a 1471

Q8.e%)
tJb

4t 35
(70%)

92 77

000.o/")33 28
(100%)

24a 22t
(34.4%)

trb

324

398

221

88

l, ))

b

Tor* 1,127 998 648 563 2,121 1,872 1,644 1,433 1,073 949
(s6-4%> (76.s%)

778 6'18 1,737 1,539 994 854 253 219 190(71.4%) (ss.s%)
162

Q4%\

Source.' Reports of the OECD Special Committee for Chemical Products
a Except beroene, toluene, rylene.
b No data available,
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oil-based products is the highest in the Federal Republic
of Germany, Italy and the Netherlands (more than 70 per
cent); in France and Japan the rate is closer to 50 per
cent. However, for Italy, Japan and the Netherlands the
true figure would be higher in reality because the missing
data on the higher hydrocarbons are mostly based on oil-.

V. SumaRy

Co-ordination of schemes

The above discussions have made clear the need for
uniformity in the classification, definition and method
of comparing input-output relations among different
countries. It will be possible to achieve these conditions
only gradually. The standardization of statistical methods
seems to be the most difficult task. The input-output
tables ofthe various countries are based partly on special
surveys and partly on their statistics. To establish tables
standardized in every sense numcrous countries would
have either to alter the legal basis of their statistics or to
create a new one. It has not yet been possible to achieve
this, even among European communities. In the mean-
time nothing can be done except to supplement national
statistics by the use of secondary or auxiliary methods An
attempt should be made however to elaborate a uniform
scheme on the international level, into which unadjusted
national data could be incorporated. In present con-
ditions the common international framework embracing
the total economy can only be rough in structure and an
examination of it must follow the broad lines of national
income accounts familiar to most countries.

Contparability at the expense of detail

One of the choices necessarily arising from inter-
national standardization is between more national data
on aggregated sectors and less data on more disaggre-
gated sectors. The first requirement of the SOEC, the
subdivision of chemical data into fi.ve categories, can be
met by only one member country. Even a subdivision into
three categories could not be met by all members. It is
only when any subdivision is renounced that all the
five members can contribute tables uniformly classified
and deflned: and even this has called for considerable
concessions with respect to methodology.

The gradual change ofcategories into larger aggregates
may seem to enhance the comparability among different
national tables, but the information thus provided then
Ioses its real significance and flexibility from the point
of view of its users.

Linits set to ordinar! systerns

Even if a country had at its disposal a highly refined
statistical mechanism, certain limits would be set to the
statistical exploration ol the chemical industry, if realistic
and reasonable description is preferred to a theoretically
perfect approach. Such limits are due to the technical and

economic peculiarities of the complex pattern of chemical
production. They may be either narrow or wide, depend-
ing on the individual country. In the United States the
breadth of the market and the resultant strong specializa-
tion of technical and economic activities seem to have
had the effect of promoting statistical refinement. Another
flactor, which is not to be underestimated, is the open-
mindedness of enterprises in regard to statistics and their
interest in statistical results, attitudes which have
gradually developed in United States industries. The
improvements achieved durmg the last 50 yearss seem to
confi.rm the importance of this attitude.

The fact that Japanese input-output tables are highly
detailed and informative may be partly due to other
fortunate circumstances. In other industrialized countries,
however, statistics tend to lag behind because ofparticular
national circumstances and as we all know, the speed of
a convoy depends on that of the slowest ship.

In the future the interaction between various chemical
processes will probably grow more rather than less
complex. This can be illustrated by the case of man-made
flbres. Their differentiation from the precedent organic
synthesis and from the neighbouring plastics is becoming
more and more indistinct. Only when a very general
survey of economies is expected from international
comparisons of input-output tables will it be permissible
to forgo any further subdivision of the chemical sector.

To deal with the inputs of the chemical industries
proper consideration should be given to at least three
points:

(a) the categorization of chemical sub-sectors;

(D) the functional specifi.cation of raw materials; and

(c) the provision of information in terms of value as
well as of quantity.

(a) Categorization of chemical sub-sectors

The higher the level of disaggregation of the chemical
sector at which basic national data are made available,
the more easily can they be regrouped into uniform
aggregates common to as many countries as possible. A
universal scheme would probably involve at flrst the
following two broad sub-categories:

1.0 basic and interrnediate chemicals, and

2.0 special chemicals.

Basic and intermediate chemicals are mainly definite
(monomer) chemical compounds such as sulphuric acid
or methanol. As a rule they are not produced for a
speciflc purpose flxed in advance, but serve as various
intermediates. Only a small part of them leaves the
chemical industry; most of them re-enter further various
chemical processes. Special chemicals are, however,
produced for a specific purpose deflned beforehand. They
are not generally deflnite individual compounds but

0 The statistical irnperiections in earlier years (such as 1919) were
ilhrstrated in table 3.
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TAsI-r 23: Pnnctpar- spEcrAL cHEMrcALs

!

,1,

:

Prinary inputsa

Cate{ory IOSN LIojor users

Fertilizers
Pesticides
Plastics and synthetic nrbber

Man-made fibres

Synthetic organic dyestuffs
Pigments
Paints antl varnishes .....

Printing ink and artists' colours
Pharrnaceutical products
Tanning products, auxiliary products for

textiles, and other industries
Wood and building preserving agents,

putty and cement, linoleum, roofing felt.
Photochemicals .....
Soaps and detergents
Toilet preparations ,.
Chemical supplies for offices

Agricultule
Agriculture
Various (especially construction, miscel-

laneous manufactures, vehicles)
+ Textiles, automotives, miscellaneous mann-

facturing
Textiles, leather, paper

+ Construction,lacquers
+ Construction, fruniture, vehicles,

machinery
Printing, arts and crafts

+ Consumption

+ Leather, textiles, paper

Construction
Consumption
Consumption
Consumption
Consumption

+++
+

+

+
++++

++
+

++
+++++++ +-l- ++++

__ aI - inorgaricbrsica:rdintermediatechemicals; O:organicbasicandinterneCiatechemicals; S:specialchen:icals;
i-. - non-chemical inDut.

mixtures of compounds of the most varied types. Most of
them leave the clremical industry and are processed in
other industries or sold directly to consumers. Basic and
intertilediate chemicals are Llsually divided into:

1.1 inorganic basic and intermediate chemicals, and

1.2 organic basic and intermediate chemicals.
Special chemicals are further subdivided into:

1,21 products of organic synthesis, and

1.22 derivatives of vegetable and animal origin.

The term petrochemicals should be avojded for
products of the higher stages of syntheses, As has been
seen above in section IV, a considerable part of synthetic
chemicals is still derived from other bases. It is often
irnpossible moreover at higher stages of synthesis to
identify the origin of chemical substances.

Although special chemicals mainly belong to a higher
production stage than basic and intermediate chemicals
their raw materials do not come exclusively from
chemical industries. A considerable part of the external
input goes directly into the special chemicals without
passing through the basic or intermediatechemicalsector.
When their bases can be identified special chemicals may
be classified as organic or inorganic: often however they
are from both bases. The principal special chemicals are
shown in table 23,

The exact classification of the groups and of the few
less important cheniicals not specified in the table can be
made according to international specifications such as

Statistics and Tariff Classiflcation for Foreign Trade, the
Standard International Trade Classification or the pro-
duction speciflcation prepared by the SOEC.

In most countries it will be possible to separate the
input into inorganic or organic basic and intermediate
chemicals. The possibility of separating the subsequent
special chemicals from the basic and intermediate
chemicals is limited. In the Federal Republic of Germany,
for instance. it would hardly be possible and of little
advantage to isolate plastics and synthetic organic dye-
stuffs from organic basic and intermediate chemicals. A
separation oftoilet preparations tvould however be easier.

(b) Func t i onal sp e cijicati ott oJ' r c*, mut eriols

Differentiation by main uses, especially between raw
rnaterials and energy, has proved more important than
rather artificial division of chemical sectors for the
analysis of structural relationships between inputs and
production. The fact that functional relationships in
quantity terms are subject to stoichiometric equations is
of special advantage in the case of chemical production-
an advantage that outweighs even the disadvantage
arising from the complexity of chemical production
patterns. The input of raw materials and energy can be
estimated to some extent, without recourse to special
inquiries, provided that the available production statis-
tics are sufficiently reliable. If necessary the input of
maintenance and other auxiliary materials, which has less
influence on the production pattern, can be taken from
general statistics or other data.

*
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(c') Quantity and value

It is nccessary to know not only the values but also thc
quantities of inputs. This is especially true of raw
materials and energy, the quantity figures ofwhich should
flrst be collected in terms of actual weight and then
converted into those of"active substance". The quantities
of maintenance and auxiliary materials are less important,
particularly as adequate measures of weight are not
available. Quantities in conventional physical units may
even be misleading.

Proposal Jbr cm iflternational working progr(trume

In view of the diversity and imperfection of national
input-output statistics fi.ve steps can be recommended for
the establishment ol uniform chemical tables.

(a) All available national input-output statistics shouid
be examined for their suitability to a general survey
embracing as many countries as possible. At the begin-
ning there will probably be some parallel surveys of
different country groups. No matter how crude the
aggregates in the first surveys may be the chemical and
related industries should in every case be unifbrmly
defined according to international classifi.cations.

(6) N,Iaking the most of experience so far, a general
scheme for ciremicals should be developed. It can be
gradually improved and refi.ned.

(c) Governments, scientifi.c institutes, and organiza-
tions of the countries involved should be encouraged to

improve or to complete input-output investigations based

as far as possible on this general scheme.

(rt) Thework should not be exclusively oriented tolvard
tire compilation of gross national product, as has been the

case ,rniil now. The more the work is adapted to the

actual situation and the requirements of industrial
enterprises, the more co-operation may be obtained from
the litter. The co-operation of industrial enterprises
seems indispensable for obtaining realistic results. In the

Federal Repubiic of Germany all the enterprises con-
cerned participate in the census (which has no legal

rveight) ioluntarily and only because they are interested
in the results.

(e) An effort should be made to improve the classical

tables, and raw material balances of some sort should be

established. This work could be started with selected

important inorganics such as sulphuric acid, chlorine.
caustic soda and nitrogen. For organic chemicals
complex tables could be developed in accordance with
the method described above in section IY. The initial
material balance could be completed by extending, for
example, the raw material balance of sulphuric acid to
the whole sulphur group. The whole organic synthesis

should be extended to the special chemicals.

With the help of horizontal and vertical supplernents a
special chemical framework for input and outpttt can be

esrablished. This will help to corroborate the figures that
remain aggregated despite continued subdividing.

A further advantage of this programme would be that
a census of enterprises would not be required. Arrange-
ments would have to be made to obtain specific answers

from industrial experts.





APPROACHES TO THE FROBLEM OF INTERCOUNTRY COMPARISON OF INPUT.
OUTPUT RELATIONS: A SURVEY AND SUGGESTIONS FOR FIIRTHER RESEARCH

Tsunehiko Watanabe, Kyoto Unintersity, Japan

I. lNrBnNarroNAL coMpARrsoNS oF rNpur-ourpur TABLES

Although considerable dificulties still exist in making
useful international comparisons of input-output tables
several attempts have been made in recent years. These
studies will shed some light on a further exploration of
comparative production structures particularly as to (i)
the possibility of establishing meaningful relationships
between the over-all degree of industrialization and the
pattern of industrialization, (ii) techniques which may be
useful in identifying and appraising various economic
problems in developing countries for which the existing
statistical information is insufficiently detailed, and (iii)
the criteria for the international standardization of the
input-output accounting system and its conceptual
consistency.

International comparisons have so far been made with
respect to the following three aspects of the input-output
model:

1. The over-all comparison of the structure of pro-
duction, chiefly on the basis of input-output coeffi.cient
matrices A;1

2. comparisons of individual input-output coefficients;2

3. over-all comparisons of direct and indirect effects,
based on inverse matrices,s i.e. (I-A;-t.

It must be emphasized that a truly meaningful com-
parative study can be made possible only by a careful
reconsolidation of individual national tables on a
uniform basis. From this point of vierv the present
discussion should be considered as only tentative.

l. Over-sll comparison of the production structure

Major findings from the first type of approach may be
summarized under three headings.

(a) The nature of the interdependence of productive
sectors was studied regarding two aspects: types of

r See H. B. Chenery and T. Watanabe, "International Con-r-
parisons ol the Structure of Production", it Econontetrica,Yol.26,
No. 4, 1958, p. 487; and V. Cao-Pinna, "Principali caratteristiche
strutturali di due economie mediterranee: Spagna e Italia", in
Economia Internazionale, Vol. I1, No. 2, 1958, p. 259,

2 See T. Watanabe, "A Test of the Constancy of Input-Output
Coefficients Among Countries", in International Economic Review,
1961.

s See T. Watanabe, "An Experimental Comparison ol the
Production Structures: EEC Countries and Japan", inly'eltwirt-
scha.ftliches Archiv B'd.92, 1964, p. 409.

productive sectors in terms of rz and w, and positions of
sectors in the triangular arrangement. The types of
production sectors were identifled by the ratio of
purchased input to the total production :

ui:lXijlXj

and also by the ratio of intermediate demand to total
demand: i.e.,

,r,: I X,ilX,.o

According to the u-w classification an individual
productive sector can be characterized as "Final manu-
facture" (u>'45, w<'45), "Final primary production"
(u<.45, w<.45), "Intermediate manufacture" (w>'45,
u>'45) and "Intermediate primary production" (w)'45,
u<.45). Applying this two-way classification to actual
input-output tables, it will be useful to assess similarity
of over-all patterns of interdependence among different
countries. A typical example of this approach applied to
four countries (Italy, Japan, Norway and the United
States) is shown in table 1.

(6) The second approach was based on the triangular
arrangement of the input-output matrixs to examine the
existence of one-way interdependence such as sequences
of raw cotton-textiles-clothing. Although strict tri-
angularity (arrangement of the input-output matrix in a
triangular form having only zeros on one side of the
diagonal) cannot usually be attained from actual tables,
a considerable degree of triangularity can be detected in
the tables of several countries. For example, the experi-
mental triangulation in Italy, Japan, Norway and the
United States, conducted by Chenery and Watanabe,
gave such a high degree of triangularity that the per-
centage oftransactions above the diagonal were 1'9, 5'7,
4.2, and 5.4, respectively.

(c) The third approach was comparison by type of
production. The four-country comparison mentioned
employed the following measure of differences in input
coefficients between country k and country l:

a Xy: consumption in the 7'-6i1 industry ol the goods produced by
the ,-th industry.

Xj: output of the./'-th industry.
5 The discussion on the triangularity of input-output matrix was

further elaborated and several useful results were obtained by
D. Simpson and J. Tsukui: "The Fundamental Structure ol Input-
OutpuC Tables: an International Comparison", in Review -of
Ecoiomics and Statistics, Yo1. 47, 1965. See also the paper in this
volume by Professor Ernst Helmstiidter.
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TrrnLE I : 'fyprs oF pRoDUcTrvE sEcroR

Final a! u IrtumeCiate ttj
t
I
I

N'lanufacturing

Primary pro-
dr.rction

IIl. Final manufacture
3. Clothir:g
4. Shipbuiiding ..... .. ..
8. Leather and leather products
1. Processed foods ..
2. Grain-mill products
5. Transport eqr.ripment
7. Machinery

I5. Lur-r-rber and wood products
14. Non-metallic mineral products
10. Industry, other .

IY. Fit.a! priniary pt'oduction
A. Commodities :

6. Fishing

B. Services :

25. Transpcrt
21. Trade ..
26. Services .

.12

.14

.37

.15

.11

.20

.28

.38

.30

'20

'78 -65
.78 .57
.68 .65
.81 .61

.69 .(0

.67 .63

..1.8 .51

.57 .59

.46 -49

.69

.58

.66

.61

.89

.60
.51
.61
.47

'4J

.72

.87

.93

.97

.52

.59

Il. Intermediate nranufacture

I J. lron i:nd steel
22. Paper and paper products
28. Petroleurn products ....
i9. Non-ferrous metals .. ...
16. Clicnricals
2i. Coal products
I L Rubbcr producrs
I l. Tcxtiles
9. Printing and publisl.fng .

I. Intermetliate prinury production
i7. Agriculture and forestry . . . .

27. Coal-mining .. . . .

20. Metal mining .

29. Petroleum and natural gas . .

18. Non-metallicminerals ......
24. Electric power .

36 .24
.il
.23
.21
.15
.17
.27

_:o

t1
34

31

l6
19

Source : Chenery and Watanabe, op. cit.

", _Xlo'i,-u',il {i

i ,Z {atij + ati) '

This test showed that comparability of coefficients in the
rnanufacturing sectors was significantly higher than that
in other sectors. Similarity in total interindustry use may
also be examined by

,,:' : \ ali Xti l4 ol, x,, .

In this comparison due attention should be paid to the
possibilities of substitution bet$,een inputs and differences
in input prices.

To judge from the results of those approaches it may
be possible to state that the pattern of sectoral inter-
dependence is reasonably similar among at least the four
industrialized countries investigated. It may thus be said
that the results ofan analysis ofinterindustry relations in
one country may be of some applicability to other
countries, although at this stage of investigation these
findings should not be taken to irnply "direct trans-
ferability" of interindustry data from one country to
another.

2. C'otnparison oJ intlivirlual inptrr coejficients

This type of comparison was originally applied to the
historical data within a single country.? With regard to

" a f. input coefficient in the ia ceil of the k-th country.
7 See W. Leontief and others, Studies in the Structure of the

,4rrrerican Ecottomy (Netv York, 1953), p. 17.

the constancy of individual input-output coeiiicients
there are two alternative hypotheses: the coefficients can
be interpreted either as purely technological parameters
that are deflned in physical termsT or as ratios in value
terms.s

In testing the plausibility of these two interpretations
by using intercountry data the fact has to be faced that
no sufficient data are available for prices; the test there-
fore cannot make use of quantities in terms of physicai
units. Some theoretical quaiification is consequently
needed before a statistical analysis can be formulated.
The following is a summary of the study made by
Watanabe.s

Within the lramework oi ueoclassicai economics tho
production function rviil be stated as follows:

x : I (){b...,xn), (t j

where X1,...,)i,, are factors of production employed to
produce output X. This function is assumed to satisfy all
the neoclassical conditions. Given the prices of factors of
production, P1,..,,Pn and of output P, the principle of
profit maximization gives the following marginal con-
ditions:

*

l', ef
F 0.t,

(for all i : 1,....n). (2)

Since our statistjcal information is iimited to the product
of price and qnantity, i.e. PX and Pi X; for all i, we have

I See L. R. Klein, "On tire Interpretatioil of Professor Leontief 's
System", in Review of Econotnic Studies, Vol. 20, No. 52, 1952-53,
p.131.

s T. $'atairabe, "A Test ol the Constancy ol Input-Output
Coeflicients Among Countrics".
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to convert equatioll (2) into the one expressing its
theoretical consequence: constancy of the share of each
production factor in the total value of production:

F; X; : c; (PX) (for all i : 1,...,n), (3)

wliere c; is constant. This implies that only the Cobb-
f)ouglas type ofproduction function can be derived under
the statistical limitation mentioned above. As a statistical
equation corresponding to equation (3):

log (P,X,)& : log for f B,;1og (PX)k + uk (4)

u'as set up and applied to intercountry data; rz refcrs to
random disturbance and k represents countries.

The testing criterion for equation (4) is that Frt, : I
for all i : L,...,n. Tf fru: l for all i, th"e estim-ates of
\oi are equal to ca for all i. Furthermore, if lpoo: 1, we
can say the production function is the Cobb-Douglas
with constant return to scale. Then the constancy of the
inpr.rt-output coefficients can be interpteted in the same

way as Klein's coeffftcients.lo

The lack of sufficient variation of relative prices among

countries (P,iF) wiil give a significant limitation to the
above interpretation. If the variation of (P,iP) is not
sufficiently large among countries concerned-which
implies that our observations are concentrated in the
local range of an equilibrium point on the production
function ( l)-then different production functions, includ-
ing the Leontief function, have to be considered.

A statistical test based on the above formulation was
applied to flfteen input-output tables. These were for flve
countries with a per capita income of less than about $200
(India, Japan, Peru, Spain and Yugoslavia), {ive with
income varying between $200 and $600 (Argentina,
Colombia, Italy, the Netherlands and Puerto Rico) and
five with an income of over $600 (Australia, Canada,
Norrvay, the United Kingdom and the United States).
The principal input coefficients rvere determined from the
relative size of each coefficient in each industry and also
from cornmon technological knorvledge. As a result of
this statistical test, the hypothesis that py:1 for all i
lvas not re.jected in seven manuf acturing industries.
Estimated values of the principal input coefficients are
shown in table 2 for the twelve sectors to which the test
was applied, the hypothesis being acceptable only for the
seven which are asterisked.ll

From these flndings the following tentative conclusions
may be drawn: (i) the "principal" input-output co-
efficients and the value added ratios are not very dis-
similar between different countries; (ii) the similarity of
these parameters, particularly in manulacturing industries,
is much stronger than in other sectors; and (iii) thc
principal input coeflicients estimated as in table 2 may
be at least partly utilized as a kind of international
reference data.

ro See L. R. Klein, o1r. cll.
11The test was applied to three other sectors:

mining and electrr'city. The hypothesis rvas rejected
horver.er.

agriculture,
for these,

3. Over-all comparison in terms oJ-inverse matrices

The approach in terms of inverse matrix can be for-
mulated in the following way,12 although this particular
lormulation may be only one of several possible alterna-
tives. The basic framework of input-output theory
provides us with the following relation:

Brf! : xl (i : l, ... 1)

(/i : 1, ... K)"
(s)

where subscript I designates specific column of linal
demand (e.g. private consumption, goverffnent expendi-
ture, capital fbrmation etc.) and superscript k represents
country. In order to analyse differenccs in the production
structure equation (1) can be decomposed as follows:

xi : xi: Brfr : B'f"

: (Bk --8,)f! : Br(lf - f!) (6)

: LBkji + Bt1flt + aBktLfY jl

The three components of the right-hand side of the
equation may be termed, respectively, (a) a structural
difference, (&) a difference due to the level of income and
(c) interaction of the two preceding components. (For the
sake of simplicity we assume the relation .f i:gj'"),
rvlrere yto is the per capita incotne in the k-th country.)
Thus the structural difference can be interpreted as
differences in direct and indirect requirements arising
from the same pattern of the final demand, though such
an interpretation involves an assumption that input-
output coeff.cients as well as elements in the inverse
rnatrix are free from changes in lhe level of income.

A few implications can be dralvn from the abovc
decomposition.

(a) The smaller the interaction effect, the higher the
degree of similarity between trvo national economies.

(6) Even when difference in income level (and hence in
budget proportions) is large. it is possible to have a
negligible order of structural difference, i.e. [B/'fl. This
proposition can be tested both lor a national econom;r
as a whole and for an individual industry.

(c) Among the final demand columns private con-
sumption e;<penditures will usually show the strongest
association with income level and hence contribute to the
relevancy of the following sign condition. Assume the
logarithmic relation with regard to each specifi.c item of
per capitu private consumption (say foods) and the level
of per capita income: 1og C; - croj I alilog y, where C;
and y represent per capita private consumption of J'-th
itenr and per capita income respectively. Assuming
further the stability of coefficient a,i among different

1e For a detailed discussion see \Yatanabe, op. cir.
13 BA: inverse coefficient matrix of the f-th country.

.,{i': the r-th column of the final demand of the fr-th country, elements
<jf wiiich are expresseJ in percentage proportions.
Xrn: production level intluced bylft alone.' tt 7, fiht: fih_Bt

^ 
fiht:fih-rtt
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Ta.st-n 2 : Esrnraus oF pRrNcIpAL rNpur-ourpur coEFFIcIENTs

Purchuif,g sectot Sellitg sectora
Inbut-outbut coemcients

(range iith t 'one staidard oro)b

Food (20-22)

Textiles (23)c

Clothing (22)c

Wood products (25-26)c

Paper and printing Q7-2A1"

Leather products (29)

Rubber products (30)

Chemicals (31)c

Non-metallic mineral products (33)

Metal products (34*35)c

Machinery and transport equip-
ment (36-38)c

Construction (40)

Agriculture
Service, trade and transport
Others
Primary factors

Agriculture
Chemicals
Others
Primary factors

Textiles
Chemicals
Others
Primary factors

Agriculture
Energy
Others
Primary factors

Energy
Service, trade and transport
Others
Primary factors

Agriculture
Chemicals
Service, trade and transport
Others
Primary factors

Agriculture
Clothing and textiles
Chemicals
Others
Primary factors

Agriculture
Mining
Energy
Others
Primary factors

Mining
Chemicals
Energy
Others
Primary factors

Mining
Energy
Others
Primary factors

Chemicals
Metal product
Others
Primary factors

Wood product
Non-metal mining products
Metal product
Others
Primary factors

0.2257
0.4092
o.3149
0.4436

0.3s01
0.0150
0.1245
0.s497

0.4227
0.1085
0.2110
0.3865

0.1564
0.t966
0.3634
0'4301

0.4095
0.0946
0.0675
0.0966
0.2594

0.1922
0.0824
0.3771
0.30s5

(0.ttze
(0.0s22
(0.1 103
(0'1875

(0.1461
(0.004e
(0.2134
(0.3404

(0.2461
(0.0036
(0.0632
(0.32s2

(0.3428
(0.0758
(0.1s61
(0.3021

(0'07e3
(0.1468
(0.2802
(0.3678

(0.293e
(0'0539
(0.0410
(0.05r4
(0'19e1

(0.r 663
(0.085s
(0.0238
(0.04e7
(0.4s70

(0.02e6
(0.0674
(0.0236
(0.3266
(0.433e

(0.1046
(0.0112
(0.0368
(0.0e11
(0.4e49

(0.r033
(0.i 536
(0.1e27
(0.3400

(0.12s6
(0'1002
(0.1464
(0.4e51

(0.0076
(0.3218
(0.0s47
(0.0684
(0.32s7

a.3272)
0.1299)
0.2897)
0.4977)

0.3488)
0.0172)
o.4646)
0.5781)

0.4e80)
0.057e)
o.2406)
0.7381)

0.5212)
0.1554)
0.2853)
0.4945)

0.308s)
0.2s74)
0.4714)
0.s030)

0.s704)
0.16s9)
0.il13)
0.1 670)
0.3381)

0'3348)
0.1 3ee)
0.0s74)
0.0ee1)
0.8165)

0.0962)
0.3s04)
0.1 121)
0.4406)
0.s8s3)

0.275t)
0.0324)
0.1 5e3)
0.2137)
0.9829)

0'1729)
0.6464)
0.3672)
0.7898)

0.262s)
0.2685)
0.263e)
0.7883)

0'0594)
0.7s79)
0.2188)
0.3493)
0.6528)

0.2359
0'1093
0.0370
0.0701
0.6165

0.0534
0.1 s37
0.0515
0.3793
0.5040

0.1696
0.0190
0.0766
0.1395
0.6974

0.1 365
0.0315
0.2660
0.5182

0.1816
0.1 659
o.1921
0.6247

0.0212
0.4939
0.1094
0.1546
0-4611

" ^ f_r"::: :'T'his table ms. produced !Y ;.he CID Secretariat on the basis of the estimation results ptesented in Watanabe,A test of the Cowtancy oI Input-outbut Coeffcients amonp Countries.
- I The ISIC code numbers fofselling sectors 

"r": it, 02, 08, 04 for "aqriculture": 11. 12. lB. 14. 19 for "minins,,: 51. 52for "energy"; 6J, 64,,?,!, i3, 8t., 88, eo f6r "teniary,,; ;r1;;olt;;*.i6;" f;-.'.;;;;i;"i";, f ,i*,ir""i,.;,'l,ij i,i""t"ipii,8"i.5i'"i!
me same as rndrcated lor purchasing sectors.

b The range was derived as: anti (log Ai;tSrorfl;1. It should be noted that the standard errors interpreted in this manner
involve certain biases, since the model used"for statiiiical estimation was specified in logarithmic terms.

c In this sector the hypothesis that pr.-1 for all d was zo, rejected.
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Tasls 3 : DrcovposmoN oF THE DIFFERENcES IN pRoDUcrIoN srRucruREs: tnr FBorntl Rgpusl,rc or
Grnuawv, Fr.aNcg aNo Irllv, As coMpARED wrrn JepeN

(Percentages)

IndustrSt

Fedoal RePublic oJ
Germany Ftance Italy

BAf ABf ABlf B,Af ABf ABlf B,Af ABf lBAf

Agriculture and forestry . .

Processedfoods . ..:....
Coal (including manufactured gas)
Electricity
Petroleum and natural gas ......
Construction materials
Iron and steel ..
Non-ferrous metals .

Machinery
Chemicals
Textiles, clothing and leather

products
Industry, other ..
Construction
Transport and communications . ,

Services
Trade ,

- 1.5

-4.2
2.2
0.8

-0.2
0.7
2.6
l'4
9.5
3.1

0.4
0

-2.1
-2.2
- 5'9

-2.6

-6.7
- 3'1

1.1

-0.1
-0.2

0-5

- 1.1

-0.2
0.4
0.3

-0.3
-0.4

1.0
0.3

-4.7
-0.1

0.1
0.6

0

-0.I
0.6

-0.3
-0.6
-0.4

0.4

-0.6

0.2

-5.0
1.3

-0.1
1.6
0.3
2.4
0.9
7.7
1.5

-8.9
-1.2
-0.4
-0.9

1'8

-0.6
-2.6
-0.5
-0.6
-2.0

-0.2
0
0

-0.1
-0.1
-0.I
-1.0
-0'3

0.2

-0't
0
0
0

0.4

-0.2
0.5

12.8

-2.2
0.3
0.1
1.5
0.3
0.2
0.3
2.9
1.4

2.1

-0.8
- 3.1

-1.2
- 13.5

-4.9

-5.6
-3.2
-0.6
-0.1

0.8

-0.3
- 1.1

-0.5
-0.7
-2.5

-0.5
-4.8

0

-3.0
- 8.6

-1,'2

1.2
1.8

*0.I
0

0.2
0

0.2
0

0.6
0

0
0'1

-0.2
0.3

0
0.2

1'3
0.9
0.2

-2.0
-9.2
-1.2

-0.3
-4.3

0
0.3

-4.0
7.6

0.1
0.5

0
1.0
4.4
0.6

Source.'Reproduced from T, Watanabe, "An Experimental Comparisoa of the Production Structures: EEC Coutries and
Japan", in Welt@irts.hoftliches Archia, Bd. S2, 1964.

The input-output tables used for the rhree countries of the European Economic Community are those shown in
" MCthodes de prdvision du ddveloppement dconomique i long terme". Rapport d'un groupe d'experts, EEC, in
Informatiot Statistique, No 6, Bruelles, 1900.

,,r,{ o* }: 
r,*,{(r1)", -' - 1 

},
where if o,,,2 ,,tfren A/f"j ] O ;

therefore, o, Z rimplies r'Nf] 7 O,

countries the following sign condition will easily be
derived:

LBo'Il, is compiled in table 4. The average degree of
structural difference does not seem to be very large, at
least among the four countries considered here: such
difference is especially small for manufacturing indus-
tries.15

4. A further examination

Although the approaches mentioned above could
indicate several interesting aspects of the input-output
relations in different countries, they may be described as

T,c.slr 4 : AwnacB srzE oF srRUcruRAL DEFERENCESa

(Percentages)

Federal

Country
Republic

of Gemany Frarce ltaly Jaban

(7)

since the elements of .B' matrix are all positive.

The trichotomy defined in equation (6) was applied to
the four input-output tables of France, the Federal
Republic of Germany, Italy and Japan. Table 3 shows
the results of the computation for the flrst three countries,
Japan being the basis of comparison.

As can be seen from this table the interaction effects
are signifi.cantly smaller than the other two components,
except in the case ofprocessed food (Italy) and iron and
steel (France). The variance due to differences in budget
proportions is generally larger than the structural differ-
ence between those four countries, where the range of
per capita income is approximately from $300 to 9900.
These two findings may be interpreted as an evidence of
similarity in the production structures. The relative small-
ness of interaction effects implies that the above type of
comparison will be effective at least for industrialized
countries.

The average magnitude of structural differences,

8 Figures rvithin parentheses are tne average magnitude of structural diffelence
for the eleven manufacturing industries alone.

Federal Republic of Germany

France .

Italy ..

Japan .

0.0

1.6
(0.5)

1'5
(0'4)

0'0

1.1
(0'4)
1.7
(0.3)
0'0

2.1
(0.4)

1'5
(0'6)
2.4
(0.7)
l.'l

(1.6)
0.0

I.3
(l'5)
1.5

1.9
(0.3)
2.2
(0.4)(0.4)

15 For details see T. Watanabe, "dn Experimental Comparison
olthe Production Structures: EEC Countries and Japan".
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taxonomic in a straightforward interpretation. Certain
fundamental characteristics which may be found in the
production structure of modern economic systems can be
derived from these flndings and may be extended to the
evaluation of the production structure in developing
countries. Such fundamental characteristics are presented
by Simpson and Tsukuilo in terms of (a) decomposability,
(b) bloc independence, (c) triangularity and (d) physical
homogeneity of bloc.

Simpson and Tsukui's definition of these concepts
is as follows:

(a) Decomposability

When industries are grouped according to their
physical qualities, and blocs are arranged in the
order of metal, non-metal, energy and services,
their the matrix appears to be decomposable in
such a way that the blocs follow the order of
sectors in the triangulated matrix: this property of
the matrix is sometimes described as "bloc-
triangularity".

(b) Bloc independence

The matrix of industries grouped in this nranner
shows an appreciabie degree of independence among
the blocs. That is to say, an industry is not strongly
related to other industries outside its own bloc.
This property is sometimes described as o'bloc-

diagonality". With the exception of the "services"
bloc, the blccs referred to above appear to be almost
independent of one another in the input-output tables
of the fervcountries studied by Simpson and Tsukui.

(.c) Triangularity
The framework matrix shows not only these two

above properties but also the property of being
almost triangular in all its elements.

(d) Physical homogeneity of blocs

The industries of each bloc have a colnmon
physical characteristic. Before it is possible to clarily
what those fundamental characteristics actually
imply, two problems have to be investigated: how to
determine the principal input-output coefficients
which constitute the framework matrix and what are
the effects of changes in the product-mix. The first
problem was handled by Simpson and Tsukui in a
rather arbitrary manner: they simply discarded thosc
a,; coefficients which are smaller than an arbitrarily
given critical value, and maintained the remaining
ones as principal coefficients in their framework
matr.ix.1?

One way to evaluate the appropriateness of the critioal
vaiue may be as follows: if two input-output matrices, say

16 Simpson and Tsukui, op. cit.
17 Simpson and Tsukui used the lollowing rule

,,r= (+) pcr cenr.

where n is the number of sectors.

A and A, are different only with respect to non-principal
coefficient matrix D (: A-,1)-tnat is to say, all
elements in D will be smaller than a given critical value
and the principal coefficients are assumed to be all equal
between the two matrices A and A-then the structural
difference weighted by a given pattern of final demanrl
will be:

u : l({ - A)--, - (1 - A)-r)Y :
l+Bo - (BD), + .. l,Y

ivhere -f : (1 - A)'-, y : By. In general, the con-
vergence of the series of a will be easily proven and it will
usually be possible to truncate this series at the lorver
order, say, at the second. The importance of matrix D
(non-principal coefficients) can thus be evaluated accord-
ing to the size of u.

As to the second problem-variation in the product-
mix-it is worth noting that this factor has played a
significant role in accounting for the changes in individual
coefficients over time within a single country; for
example in the Japanese table. most of the changes in
input-output coelicients during the recent fi.ve-year
period have been attributed to changes in the product-
mix. It is already known that the pattern of industrial
growth rneasured in terms of the product-mix of manu-
facturing industry is largely dependent on the level of per
capila income.l8 The variation of product-mix wrll no
doubt be an important problem in international com-
parisons of input-output matrices.

To conclude this section a few lines offurther research
may be suggested to be conducted in this field of inter-
national comparisons of input-output matrices. They are:
(a) the determination of principal coefficients, (6) an assess-
ment of the nature of interdependence revealed in the
inverse matrices, (c) a comparison between the principal
coefflcient matrix and the whole matrix, and (d) an
analysis of the effects of the variation of product-mix.

I I. INrrnN,qrtoNAL coMpARISoN oF cAplTAt.-ourpur
RATIOSIO

One of the most crucial variables encountered in a
quantitative approach to the problem of economic
development is the capital-output ratio. Even though the
notion is conceptually clear to most economists very ferv
studies have succeeded in finding consistent and reliabie
measurements of capital-output ratios, especially in the
case of developing countries.

One way to make the concept of capital-output ratios
more useful in development programmes is to undertake
a systematic comparison of available estimates suitable

l8See_United Nations, Centre lor Industrial Development, ,4
Study of Industrial Growth (New York, Sales No. 1963 II.B.2). 

'

1e This section is a revised and enlarged version of T. Watanabe:
"A Note on the Japanese capital-output ratio", Memorandum C-4,
Stanford Project for Quantitative Research in Econornic Devel-
opment, July 1957.

8)

*
1

I

I
I



INTERCOUNTRY COMPARISON OF INPUT-OUTPUT RELATIONS T, WATANABE, 193

for the derivation of a hypothesis or bench-mark against
which available estimates of capital-output ratios can be
checked.

The investigation in this section of the possibility of
constructing such a hypothesis about capital-output
relations is divided into three parts: 1. a comparison of
over-all capital-output ratios; 2. a compafison of capital-
output ratios by industry, and 3. a comparison of capital-
labour ratios between the United States and Japan.

To summarize the principal conclusions: 1. The over-
all capital-output ratios appear to be stable, but signifl-
cantly dependent upon the degree of industrialization in
each country. 2. Cross-country difference in the capital-
output ratios for speciflc industries would be greatly
reduced when allowance is made for the variation of the
size of the flrm. 3. Capital-labour ratios are a sensitive
indicator of the degree of economic development and
the unbalanced structure of these capital-labour ratios
among industries can be associated with economic back-
wardness.

1. Over-all capital-outpttt ratios

An extensive survey of national wealth estimates has
been carried out by the International Association for
Research in Income and Wealth.2o This survey includes
over-all capital-output ratios over a period of time for
eight countries, as well as similar ratios for specifled years
(between 1950 and 1955) for 16 countries.2l

It points out that considerable differences exist in the
valuation methods, the reiative prices, and the nature of
the basic statistics used. This survey however suggests
three tentative hypotheses: (a) over-all capital-output
ratios over time appear to be concentrated between
3.0 and 5.0; (6) intercountry comparison of over-all
capital-output ratios shows a similar range of values; and
(c) there is rnore likelihood under certain circumstances
that capital-output ratios will be higher in under-
developed than in developed countries.22 The common
neo-classical irrterpretation implying that relative scarcity
of capital prevails in relatively underdeveloped economies
does not appear to be in accordance with the flndings of
the survey.

Ihe problern is to provide a consistent interpretation
of the above three hypotheses from the point of view of
development theory. Although there are several possible
ways only one will be explored here.ze

20 International Association for Research in Income and Wealth,
The Measurement of National Wealth, ed. by R. Goldsmith and
C. Saunders. Iucome and Wealth Series VIII, London, Bowes
and Bowes, 1959.

21 See R. Goldsmitir and C. Saunders, op. cit., tables VI and
VII, pp. 30-32.

e? These are not the present author's own views. S. A. Abbas in
Capital Requirement for the Development of South and Sottth-East
Asia (Lounz, Nerv York, 1956), gave almost the same hypotheses
in his studies, which were based on different observations.

23 Abbas gave one alternative answer which is based mainly on
the reiative size of "pre-condition" sectors to economic development
(ibid. chap.Yl).

o

Our interpretation will be based primarily on an inter-
country study of investment functions.za First the follow-
ing variables are def,ned:
K,* : desirable stock of capital in the lth period;

Kr-t : stock of capital available at the beginning of the
lft period;

1, : gross fixed capital formation during the /th
period.

y' : gross national product in the rft period;
Y,q.t, : agricultural income in the r-th period;
LYt : Yt-Yr-,
All variables are defi.ned in per capita terms.
Second, within the theoretical framework used here the

following relations are assumed:

I, :a(KT-K,-r)
KI :[JrYt*fr2(Ye,-Y],)
LI, :It-It-r

(e)

where yi is the predicted (or standard) income
originating from agriculture, and is estimated on the basis
of per capita national income, (I) and population, (i/)
using the following double-logarithmic statistical equa-
tion:

logYX:0o * 0r1ogY, I 0rlogN, (10)

This relation between agricultural incoine and total
national income was investigated extensively by Chenery.zr
If a country (the United Kingdom, for example) ig
relatively industrialized in the sense tirat the predicted
agricultural income exceeds the actual one, i.e.Y nrqY\r,
then the second equation in (9) implies that the actual
capital-output ratio is higher than the standard ratio
(13J, provided that p, is negative. Conversely, if
Y,tr>YL, the actual capital-outputratio is smaller than

the standard one. The values fo, (1-II)' are given
Y,

in table 5.

The implications of equations (9) can be tested by the
following statistical procedure. From equation (9) and
with the definition of identity:

Kr-, - Kr-z: I,-t
we will have:

LIt : d {lrLY + P2L(YA - Yo*), - I,-t}
Then the statistical equation to be applied on inter-
country data follows:

t, " Ay, " A(Y, -Y7),, " 1,-,
T: 'o 

* o, f, * u, --V, 
: - dl 

,- (11)

2{The following part of this section is a tentative application of
investment studies which will be reported separately in more
complete form as a part of a series of irlternational comparative
studies undertaken by the Stanford Project for Quantitative Research
in Econonric Development. The author has benefited from helpful
suggestions by Prolessors I. Adelman and H. S. llouthakker
with regard to the lormulation of investment lunctions.

2s H. B. Chenery, "Patterns of Industrial Growth", in American
Economic Review, Sept. 1960.
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T.lst,e 5 : Dere FoR INVESTMENT sruDrEsa

(Percentages)

Country

trlY, AYtlYt rr-rlY, A(Y a-YA*\ (Yr-Yrr),
Y.

1
Y,

Argentina
Austria
Belgium
Brazil .

Burma .

Canada
Ceylon .

China (Taiwan)
Congo (Democratic Republic o0 a,

Costa Rica
Denmark
Ecuador
Federal Republic ol Germany . . . .

Greece .

Honduras
Ireland .

Italy ..
Jamaica.
Japan .

Luxembourg
Mauritius
Morocco
Netherlands
Peru ..
Phiiippines
Portugal
Puerto fuco
Trinidad
United Kingdom .. ..

19.58
22.06
16-47
13.97
18.54
26.07
10.35
12-01
22.67
19.69
16.82
14.31
22.91
15-56
14.10
14.04
20.81
22.84
22.95
19'86
11.22
11.71
t/. <o

25.83
7.91

14.35
20.74
23.34
1.4.89

6.36
6.52
3.62
2.12

-7.09
6.81

-7.73
1.64
3.44

-r.52
'58

3.30
3'01

11.26
4.21

-2.37
2.81

12.03
I0.00
8.22
2.10
1.07
4.01
2.25
4.31
2.96
3.21
5.87
1'95

16.91
22.34
14.95
14.02
20.19
21.11
I0.59
12.30
26.22
19.69
17.06
13.85
21.42
12.41
12.63
14.05
19.59
12.83
16.71
20.52
12.53
15.40
21.78
23.87

6.87
l3'68
I7.38
2t'89
14.39

l.4t
-.55
-.03

-2.06
-2.68.53

-6.27
-'43
-.87

-5.78.51

1.57

-.21
2.72
2.31

-2.97
-1.64
-.62

- I.83
'82
'99
.09

-.58
-3.77
-.38.47

-2.t6
-2.25
-.21

3.71
*2.50

-3.29
2.6t

-13.74
1.40

13.68
5.87

-12.67
12.08
6.83
5.28

-2.42
12.76
20.75
t2.14
6.22
3.37
0.51

- 3.55
0.64
2.72

-2.32
-5.28
I4.90
2.07

-3.62
-8.61
-5.34

Source
Note:

.' Derived from the United Nations: Yearbooh of National Aceounts Statistics Tgis

a Prior
represents 1956.

to indepcndcnce,

where d1 : dfir 5z: dfrz, and 13 : 1 - a. Common
denominator Y, was introduced mainly to avoid exchange
rat€ inconsistencies. Using the data given inthe Yearbook
of National Accounts Statistics /95B:6 and also the values
of

0o : .805, 0r - .474, afid 02 - -.088,

represent differences in the degree of industrialization in
individual countries: that is,

f,: ,.* - o.o7n --Yr). (13)

for the coemcient in equation (10), we have the following
equation:

L: ,i^ + 5iLJ!+ .85r'-1 - .66L(YA - YX)t

t't " ,', yt Yt 02)

where R2: .8701 and the degrees of freedom are 25.
Ihe statistical data used are shown jn table 5. According
to this result, fl - .15, 0r : 3.8 and f z: - 4.4. We
may conclude then that the standard capital-output ratio
is 3'8, which is fairly compatible with the observed
estimates given in The Measurement of National
Wealth.2? The fluctuations of actual values around 3.8

26 United Nations, Yearbook of Nalional Accounts ,9tatistics 1958
(New York, 1959).

2? R. Goldsmith and C. Sarrnders, op. cr't,

Thus the present hypothesis implies that there is no
unique value for the actual capital-output ratios among
different countries: the degree of concentration of these
ratios around the standard value, 3.8 appears horvever
to be quite high.z8

2. Capital-output ratios by industry

It is often observed that in the capital-output ratios
of specific industries little difference exists between
developed and underdeveloped countries; the validity of-
this statement may however be weakened by possible
variations in technology, price structure, capacity

'8 It may be noted here that use ol Yi as an ildicator for the
degree of economic deveiopment is due mainly to the fact that
sufficient data exist to permit the estimation of such an indicator.
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utilization etc.ze This hypothesis may or may not be
compatible with structural differences, which are due
rnainly to differences in the product-mix of each given
industry among different countries. To examine this
point further we will introduce the following notations;

Kl : stock of capital of the lth industry in the ntb

country

XI : output (or capacity) of the itb industry in the ntb

country;

Kli: stock of capital for the 7th group of activities
(products) of the ith industry in the nth
cOuntry;

Xji: output of theTth group of activities (products) of
the i/r industry in the rlfr country.

In terms of the above notations the capital-output ratio
of a given industry, k? will be defined as:

Zxit
_J_

Lxit
l.tt 

-^i- for the ntl country,

Harvard Economic Research Project.s0 Approximately
60 per cent of the capital-output ratios for 1947 were
computed as incremental coefficients, mainly on the basis
of engineering data.

The Japanese capital-output ratios, which were derived
from the 1955 National Wealth Survey,sr may have
different characteristics, although most of the components
used iu the definition of capital-output ratios of these two
countries are very similar. There is lrowever no mixture
of the average ratio and the incremental ratio in the
Japanese estimates, unlike the United States data. There
may also be slight differences in the definition of the
denominator used; in 1947 United States industries were
operating at nearly full capacity, while in 1955 almost all
Japanese industries were operating at less than full
capacity. This diflerence ln the degrees of capacity
utilization may lead to generally higher capital-outpr.rt
ratios in Japan than in the United States.

Direct comparison of capital-output ratios by industry
is shown in table 6. The 1955 Japanese coefficients for
manufactured gas, land transportation and housing
appear somewhat higher than those of the United States,
but all other coefficients look fairly comparable betweer:.
the trvo countries.

For the purpose of over-all comparison however, total
gross output or capacity might not be suitable, since this
includes many intra-firm transactions and large values of
raw materials, most of which are imported at relatively
high prices in Japan. For this reason capital-income
ratios may be preferred to capital-output ratios. Capital-
income ratios, of which the denominators are defined as

national income originated by specific industry, computed
for the four aggregative sectors of the economy are shown
in table 7. A comparison of tables 6 and 7 shows that
capital-income ratios are more similar between the two
countries than the corresponding capital-output ratios,
even though there is a larger gap between the years of
estimate in the two countries.

30 Detailed information about data sources and methods used is
to be fotrnd in Harvard Economic Research Project: Estimates of
the Capital Struclure of American Industries, 1947 (mimeographed,
1953). For bilateral comparison between the Udted States and
Japan a l90-industry classification was further aggregated into
30 industry classifications. The capital-output ratios in the latter
classification were computed as the weighted average, using output
as weight.

81 In 1955 the Economic Planning Agency of Japan made a
National Wealth Survey which covered almost all economic units
and which provided an adequate and uniform statistical basis for
determining capital coefficients. Using statistical information from
this survey together with other sources two types of capital co-
eflicients were computed: the average capital-outpLrt ratio and the
marginal capital-output ratio. The former is defined as the ratio of
existing fixed capital assets (excluding land) at the end of the
specific year to the value of output during that year. The latter
coefficient is deflned as the ratio of the increment of fixed capital
stock over the speciflc years (from 1951 to 1955) to the correspond-
ing increment in output. Further information about computation
procedure and data sources is given in Economic Research Institute,
Economic Planning Agency, Japan, National Income Accounts, 1957
and National Wealth Survey, /955 @conomic Bulletin No. 1, Feb,
1959); Capital Structure and Dffirentials between Firns (Research
Series No.6, Mar. 1950) (in Japanese); and Council for lndustrial
Planning, Capital Structure ofthe Japanese Ecottotrty (Tokyo, 19581.

Since ki, : xi 
. we will have:'t vn',t ij

k?: 
T 

kiiwit, (14)

where wly : 
y-rrr.e., 

the share of output produced by

2s See S. A. Abbas, o?. cit.; V. V. Bhatt, "Capital-Output Ratios
o[ Certain Industries: A Comparative Study of Certain Countries",
in Review of Economics and Statistics, Vol. 36, No. 3, Aug. 1954;
and R. N. Grosse, "The Structure of Capital", in W. Leontief and
others, Srrdrc.r in the Structuie of the Anerican Econatny,.

the jth group of activities (products) in the total output
of the lth industry.

In order that lii : kfl when wU + rii'i, which seems to
be a reasonable assumptionforthe purpose of comparison
between underdeveloped and developed countries, the
condition: kh : kTj : ki: kf must be satisf,ed. This
last condition implies there should be no difference
between larger and smaller firms within a country, nor
betlveen different countries, in the capital-output ratio of
a specific industry. This appears to be dubious, however,
in cases when both highly advanced production tech-
niques and extremely primitive production techniques
are used sidc by sidc as is often the case with under-
developed countries. Consequently the degree of similarity
of the capital-output ratio of specif,c industries between
different countries must be examined more carefully.

A coirrparison may be made between Japan and the
United States, since in both countries the data for capital-
output ratios are readily available.

The 1947 capital and inventory coefficients were
prepared for the United States 190 industries by the
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Tesre 6 : C.lprur,-otrrpur RATros Eon 32 rxrousrrrcs

Japan

Auddge capital-output lat;o Llarginal capital-outttut rotio

1955 at
curreit Ptices

195.
951

United States lapai

at4

Capitql-
otltpu,
r atio
1947&

Leadinq fimb
Aouage

cdpital-outbut
tatio, 1955, at
current priceslrices 1951-19ii 1951-1964

Al1 industry

I. Agsiculture, forestry and fishing
1. Agriculture
2. Forestry
3. Fishing.

IL Mining......
4. Coal ......
5. Other mining

III. Manufacturing ......
6. Processed foods .. . .. . :.: :::
7. Textiles
8. Lumber and wood
9. Paper and pulp.

10. Printing
11. Chemicals
12. Coal and petroleum products
13. Rubber
14. Leather
I5. Non-metallic mineral products
16. Metal products
17. Machinery
18. Transport equipment.
19. Industry (other) .

IV. Transportation, com-rnunications and other public
utilities .

20. Manufactured gas .

21. Electricity
22. Water supply .

23. Lard transport
24. Water transport
25, Communications .

V. 26. Construction

VI. Trade and services
27. Trude
28. Non-residential building ......
29. Housing
30. Fhancial and other serrices. . . .

31. Central government services .. .

32. Local goverilnent services

1'080 0.993 0.364 0.340

0.s53
0.563
0.535

1.227
1.430
0-433
0.69I

0.213
0.140
0'174
0-282
0.195
0.179
0.284
0.287
0.162
0.093
0.406
0.202
0'340
0.324
0.089

2.610
0.900
3.304
6.852
2.698
2.078
t.826

1.548
1.889
0.487
0.619

0.492
0.489
0.499

0.298
0.278
o-427
0.243

0.504
1.392
0.156

0.235
0.174
0.i05
0'0I6
0.429
0.276
o.379
0.160
0.080
0-192
0.745
0.324
0.374
0'066
0.2i8

2.131
0.79t
5.166
3.400
1.194
1.858
1.531

0.269
0.422
0.472
3l .870

0.235

-0.408
21.671

0.53 i
0.639
0.504
0.223

1.611

1.127

0.809
1.567

2.547
0.985

8.1 59

0.469
1.179

0.r86
0.918

0.146
0.400
0.382
0.483
0.399
0.584
1.252
0.302
0.219
0'581
o.750
0.453
o'475

*
0.I68
0.1 33
0.121
0.327
0.136
0.r04
4.220
4.241
0.I11
0.060
0.296
0.159
0.279
0.301
0.058

3.071
1.069
4.124
7.220
3'260
2.030
2.340

0.191
0.177
0.075

-0-027
0.349
0.173
0.319
0.132
0.038
4.129
0.499
0.296
0.279
0.007
0.184

2.592
0.695
6.448
2.800
1.573
2-258
1.967

0.258

- 0.008
1.247

34'000
0.304
0.317

17.584

0.228
0.308
0.438
0.458
0.394
0.428
1.256
0.334
0.110
0.870
0.432
0.475
0.467

2.544
2.488
4.329

295
298

,l

J

n

I
0.063 0.070

2.349
o.492
a.576
59.776
1.029
3.756

17.584

0.109 0.1 38 0.140

2.217
0.s56
0.472

3 I .870

0.7'14
1.925

17.780

a Compiled from Harvard Economic Research Ptoject, Estimates of the Capital Structule of American In&tstries, 1947.
b Leadlng firms are defined as those holding large amouts of capital assets relative to other firms iD each industry (see the text)

The next step is to make a more detailed breakdolvn of
industry. The ranking of industries according to size of
capital-output ratios is indicated in table 8.

In 1947 in the United States, transportation, cont-
munication and public utilities involved the largest
amounts of flxed capital assets per unit of output;
extractive industries, such as agriculture, mining, forestry
and flshing came next; and after them the processing of
mineral products. The marginal capital-output ratios of
the Japanese industries show a considerabie divergence

from this tendency,s2 whereas the ranking based on the
average ratios is, on the whole, comparable to that of the
United States industries.

Reiatively large differences in the ranking between the
United States and the Japanese average coemcients are

32 Since the computational procedure is questionable, no con-
ciusive statement can be made about marginal coefficients. Further
internal checking of the Japanese marginal coefficients might errable
a more precise interpretation to be made.
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JaPqn
1955

I. Agriculture
II. Mining.
III. Manufacturing . .

IV. Transport, communications and other
public utilities

1.37
1.15
1.11

5.53

2.29

5'19

V. Total 1.87

Source: Compied by S. Shishido. fExisting fixed capitalasscts in both
countries exclude government assets 

-and land,l

TAsrr 8 i RANKTNG oF INDUsTRTEs rN ras IJN'rrpD STATEs AND
IN JAPAN BY SIZE oF CAPITAL.oUTPUT RATIos

T,qnrs 7 : CAPITAL-rNcorvrE RATros capital assets owned by each flrm, and computing the
capital-output ratio for each such group. The firms most
heavily endowed with capital assets are classified as the
leading firms. Each firm in this group holds capital assets

valued at about ten thousand million yen (some 30 million
United States dollars).33 The capital-output ratios of the
leading flrms are shown in column 6 of table 6.

This sirou,s striking similarities to column 5 of table 6'
This implies that the leading Japanese flrms are operating
under almost the same conditions with respect to their
capital-output ratios as the average United States firm in
each manufacturing industry. A comparison of column 5

with column I shows that the Japanese firms are small
and with relatively 1ow capital-output ratios;this would
imply a relatively high labour intensityin these fi.rms. The
hypothesis that ki,:k"o is therefore obviously untenable
if the size distribution of firms within industry is taken
into account. But if the weight for the leading firms is

sufficiently large or if the amount of output produced by
the group of leading firms as compared with total output
in a single industry is large enough, the degree ol com-
parability of the capital-output ratio in each industry rvill
not be affected too greatly by the difference in the size

distribution of firms.

Under such conditions it rnay not be altogether un-
reasonable to apply the estimates of the capital-output
ratios for specifi.c industries obtained in a country like
the United States to similar industries in underdeveloped
countries. When the weight of the leading flrms is not
large enough, the upper limit of capital requirements
might be obtained with reference to the average capital-
output ratios of the developed countries.

Vy'e can therefore conclude that there is not much
difference in the capital-output ratios of specifi.c industries
between different countries, if proper consideration is
given to the size distribution of firms within each
industry.sa

3. Conryarison of the capital-labour ratios by industry
betv,een the Lrnited States and Japan

So far our discussion has been limited to the concept of
capital-output ratio. Intercountry similarities of capital-
output ratios, however, do not imply comparability of
countries as to the degree of economic development. A
measure which would more vividly reflect the differences
in the degree of economic development therefore seems

to call for discussion.

The neoclassical production theory states that a larger

33 The largest amount of capital assets owned by individual firms
varies from industry to industry. For example, the smallest amount,
about 20 million yen of capital assets, is observed in the furniture
industry. Most of the heavy industries hold 20 billion yen or over.
This comptrtation was reported in Capital Strttcture and Differen-
tials bet$,een Firns (see lootnote 3l).

3a The size distribution according to the number of employees
was also investigated in Capital Structure and Dffirentials betvveen
Firms and supported similar conclusions with respect to the capital-
output ratios. This distribution was based on the 1957 survey of
firms.

United
States
1939

'64
56
23

1

t.
1.

Industry
Uilited
States

Joion _
(a) (b)

Communications
Electricity
Overland transport
Overseas transport.
Agriculture ......

Mining, other than coal
Manuiictured gur .........
Coal and petroleum products
Fishing
Trade .

Non-metallic mineral products
Coal-mining
Machinery
Transport equipment
Paper and pulp ..

II
12
l3
t4
15

7
4

10
22
I

II
B

1.2

13
I8

4
I
2
J

5

1

2
3

4
5

6
7
o

9
IO

J

1

5

2
t2

18

6
t7
t4
)l

l0
6

14
7
9

20
22
24
23

16
t7
18
19
20

23
11

9
13
21

15
l7
15
l9
21

20
16
l9
15

Nore.' Column (a) ranks Japanese industries according to marginalcapital-
output ratios 1951-55, as in column 3 in table 6. Column (6) ranks Japanese
industries according t6 average capital-output ratio 1955 at cuirent priiei as in
column 1 in table 6.

Lumber and wood
Metal products . .

Chemicals ..... .

Printing
Rubber

Textiles
Processed foods
Construction . .

Leather

seenin line 6, "Mining, other than coal" and line 8, 'oCoal
and petroleum products". These differences can be
explained by the large disclepancy as regards petroleum,
natural resources of which are almost non-existent in
Japan.

These tendencies are confirmed by the capital-output
ratios of the Japanese firms which were computed by
classifying all the firms within each industry into from
fifteen to seventeen groups according to the size of the

2t
22
23
24
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T.cst-r 9: Frxro cAprrAL AssETs pER EMpLoyEE

(Thousands of Uited States dollars)

(r)

Uilited States iaban(1e17) (1e54) (1)tG)

(r)(r) (4)
Japan

leading firms
(1965)

(r)

(1)tG)

I.
2.
3.
4.
5.

Agriculture
Fishing....

and forestry

Coal-mining ...
Other mining ..
Processed foods

6. Textiles
7. Lumber and wood products
8. Paper and allied products. .

9. Printing and publishing . . .

10. Chemicals

11. Coal products ..... .

12. Petroieum products . ::..:::,
13. Rubber products
14. Leather products
15. Non-metallic mineral products

2-78
3.I3
6.07
3.45
7.80

0.57
0.37
0.76
0.21
1.19

1.43
2.63
1.47
3.29
2.92

19.58
2'24
4.86

24'29
5.07

0.37
0.47
0.65
1-02
0.55

4.44
6.23
0.46
0.20
0.46

1.19
1.43
0.46
0'6s
a.12

13.85
3.61
0.40

52.91
4.'l'l
7.48

23.81
9.22

4.88
8.46
7.98

16.44
6.56

8'07
s.64
7.46
5.00

t5.t3

6.63
1.48

10.76
8.31

18.25

3.3s
4.31

15.4s

J'J 6

1-9s
1.19
4.14
1.05
2.67

27.0s

2.05

5.62

4.58
2.29
I.59
r.44
ra4

1.50

r.24

1.72
4.04
3.11
3.75
2.11

35.84
3 8'18

3.43
1.00
6.96

1.32

1.67

16.
17.
18.
19.

20.

Iron and steel products . .

Non-ferrous metal products
Machinery
Transport equipment. . . . . .

Industry (other) .

7.89
9.26
4.9s
s.40
2.19

21. Electricity....
22. Transportation
:3. Trade . ..... .

46.36
15.57
6.18

degree of variation exists in capital-labour ratios than in
capital-output ratios; more precisely, if labour produc-
tivity goes up, the capital-labour ratio will go up faster
than the capital-output ratio. This statement implies that
advanced economies tend to be much more capital-
intensive than underdeveloped economies.

Actually, the lower wage rates and the higher capital
costs in the Japanese economy seem to have resulted in
an extensive substitution oflabour for capital, as can be
seen from the comparison ofcapital-labourratios between
Japanese and the United States industries in table 9,
which indicates several characteristics reflecting the
relative backwardness of the Japanese economy.sE

3''fhe resuits in tabie 9 were computed without any adjustnrcnt
lor prices and employment conditions. In the case of the United
States, however, the wholesale price index for machinery, which is
a key component offixed capital assets, jncreased by some 25 per
cent irom 1947 to 1954. On the other hand, the general level of
employment increased by about 10 per cent. Even assuming that
there had been no increase in the stock of capital from 1947 t<r
1954, frxed capital assets per employee in the United States
industries for 1954 might have had a slight upward tendency.
Another adjustment must be made lor the official exchange rate.
There is no adequate information on the purchasing power parity
for this purpose, except an approximate computation in T. Watanabe
and R. Komiya, "Findings from Price Comparisons, principally
Japan vs. the United States", it Weltwirtschaftliches Archir,,
Oct. 1958. In general. purchasing equivalence between the United
Stetes dollar and the Japanese yen is probably lower than thc

Soarce.' Colum I is compiled from Flarvard Economic Research Project: Estinotes of the Capital
Induslries,1947 and. Report and Research; column 2 from National Income Accounts, l9i7 and National
and colmn 4 from Cafritel Stnrture and Differentials betueen Firns (see footnote 91).

Stnrcture of American
Wealth Surae!-, 1955 ;

(a) Generally speakingthe United States capital-labour
ratios are about seven or eight times larger than the
Japanese ratios; in six out of the 2i industries differences
are more than ten times larger (see column 3 in table 9).
These six industries (agriculture and forestry, other
mining, printing and publishing, non-metallic nrineral
products, industry (other), and t;ade) are mainly com-
posed of small firms, over 90 per cent of which have less
than 20 employees, mostly family workers.

(b) There is a larger variation of capital-intensity
among the Japanese industries than among those of the
United States. The range of variation among the Japanese
industries is almost 2.5 times that of the United States as

a whole; however, it should be noted that the range of
variation within manufacturing industries is about the
same in both countries.

(c) The ranking of industries accordirrg to the size of
capital-labour ratios, given in table 10, is quite similar
in the two colrntries, with the exception of industries like
agriculture, non-metallic mineral products, trade, coal
mining, and textiles. Among these the first three are

official exchange rate (gUS 1 .., yen 36C); a cor-rrparison of whole-
sale prices showed $US I : yen 330. The erchange late problem
tl-rerefore may not be so critical in accounting for the apprrent
d iffcrences of capital-labour ratios.
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Taslr 10 : RAN'rarNG oF cERTAIN INDUsTRTEs By srzE oF cAprrAL-
LABOUR RATIO

Industry United States Japat

Electricity
Petroleum products
Coal products
Other mining
Agriculture and forestry ... ..
Transportation
Non-ferrous metal products . .

Iron and steel products ... ...
Chemica-ls
Non-metallic mineral products

Trade .
Paper and allied products ....
Transport equipment
Processed foods .

Machinery

Coal-mining
Printing and publishing ......
Rubber products
Lumber and wood products ..
Textiles

Fishing
Leather products

Source.' Compiled from table g.

relatively less capital-intensive in Japan than in the
United States. and the latter two relatively more capital-
intensive.sG The Spearman rank correlation coemcient
proves in fact to be '75.

(/) A comparison of table 10 with table 8 indicates that
the similarity in ranking between United States and
Japanese industry is greater in relation to their capital-
output than to their capital-labour ratios. The Spearman
rank correlation coefficient was '95 for the former and.75
for the latter. The ranking of industries with respect to
capital-output ratios and capital-labour ratios in the
United States shows a high correlation but a very low one
in the case of Japan (the Spearman coefficient is .76 for
the United States and .30 for Japan).

(e) Large deviations between the capital-labour ratios
of the United States and the Japanese industries rvill be
reduced sharply if the ratios of the average United States
firm are compared with those of the leading Japanese
firms (see column 5 in table 9). This implies that a greater
part of the over-all differences between the two countries
is accounted for by very large differences in the capital-
labour ratios betrveen small and large firms within
Japanese manufacturing industries.sT

These observations may enable us to confirm our
previous conjectures that (a) the degree of economic
development is reflected much more readily in the
magnitude of capital-labour ratios than of capital-output
ratios; (D) the most important factor responsible for the
relative backwardness of an economy is an unbalanced
structure of production within an industry in which a
number of small fi.rms with primitive technologies operate
together with large technologically advanced firms; (c)
the use of modern technologies with high capital-intensity
is likely, because of fi.nancial and other restrictions, to be
concentrated in a small number of large leading firms.

III. SucorsrroNs oN rNpur-ourpur ANALysrs FoR
DEVELOPING COUNTRIES

l. Datafor technical cofficient matrix

There is no doubt that a standardized set of technical
coefficient vectors would be of great use in the industrial
programming of the developing countries. Tentative
suggestions on this subject, based on the discussions ol
the previous sections, are presented below.

(a) I ndus t r ial c las s ifi c atio n

Since the major concern of the Centre's "proposal" is
industry level rather than plant level, individual sectors
should preferably be defined on a standard industrial
classiflcation such as the ISIC in view ofthe practicality
in data collection and an analytical linkage of the
proposed study with conventional industrial studies.
This does not, of course, deny the need for some
additional alternative classifi,cation systems, designed for
particular analytical use, covering such sectors as energy
industrres, light manufactures, heavy manufactures,
import-substituting, and export-oriented. Such analytical
requirements can be fully taken into account in deter-
mining the degree of disaggregation on the ISIC basis. It
should be noted, however, that some adjustment of the
ISIC may be inevitable for analysis on an activity basis.
as has been pointed out earlier.

(b) Activity or technical-unit basts

Conventional census data on an establishment basis
will be of limited use for oLrr purposes. Conversion of
such data to an activity or technical unit basis will bc
essential in order to have a standardized set of technical
coefficient vectors or matrices. As noted earlier, the use
of a product-mix coefrcient matrix may be helpful, if the
basic cost data are not directly available on an activity
basis.

In this context the output ofan individual sector should
be defined in gross terms. Particularly in the case of
sectors of strategic importance for industrial program-
ming, since the technical coefficients for such sectors must
be highly comparable with those of other countries.

I
2
3

B

l9

4
5

6
7

I6

18

9
10
I3
I7

11

21

15

20
t2

t4
22

1

2
3

4
5

6
7
8

9
l0

II
t2
l3
14
l5

16
17
t8
19
20

2t
22

3c Relatively speaking the textile industry in Japan is mature and
the coal-mining industry is the one which hai had very large
government subsidy during the post-war period, Agriculture, trade
and the non-metallic mineral products industry have been organized
in small-scale firms.

3? For the distribution of the capital-labour ratios by size of firms
see Capital Structure and Ditferentials between Firms (see footnote
31).
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;

(c) Tecltnical cofficient matrix
The technical coeffjcient matrix will preferably have

many more columns than rows because the change in
product-mix is the most influential factor affecting co-
efficients. The number of rows for manufacturing
industries need not be very detailed for the purpose of
analysis of sectoral output, imports, employment and
capital requirements. Though it is very difficult to decide
the optimal size of this rectangular matrix, approximately
50 x 200 may be considered as a bench-mark suitable
for dealing with the problem of technological progress in
most of the developing countries.

The industrial classification as specified in the rorvs
must have special reference to natural resource endow-
ment and possibilities of import substitution in develop-
ing countries. In addition to this row classifi.cation,
functional divisions of inputs, such as energy inputs,
distribution costs, principal direct production materials,
etc., will also be useful.

As for the columns for manufactures the sectoral
classification must be as detailed as basic data permit,
particularly in those sectors where the product-mix is
changing fast with the changes in per capita incomes
technologies, import and export patterns, etc.

(d) Gross and net input tvith respect to by-product and suap
In practice input coefficients are computed on a net

basis, i.e. after deducting coefficients for by-products and
scrap, in the case of "negative-input method". In view of
the need for a technical analysis it would be preferable to
have a reference matrix for by-products and scrap so as
to facilitate the conversion to a gross coefficient matrix
(i.e. technical coefficients before such deduction).

G) Valuation

It is generally accepted that producer's price is desirable
in the compilation of the technical coefficient matrix,
since the homogeneity of the row in the matrix can be
ruore firmly secured by the use of prodncer's price
valuation.

For indirect taxes (net of price subsidies) it will be
convenient for analytical purposes if the coefficients at
market prices are converted into those at factory prices
by using the following formulae:

l': V' (l - A)4

P' : V' (I - A)-L

t' : vi (r - A)-1

At : ?A?-'

vi: vip'' (5)

where 1': unit vector for price levels; I : technical
coefficient matrix at market prices; Ar-: the same at

factor costs; P: vector of price levels at factor costs;
I/:vector of value added ratios at market prices;
Vt : the same at factor costs before adiustment of
output; Vt: the same at factor costs after adjustment
of output for the lactor cost basis. A notation with a
prime indicates row vector, and one with a circumflex
a diagonal matrix.

As can be seen from the above, matrix A1, valued at
factor costs, will be more stable and suitable for inter-
national comparison, since coefficient matrix ,4 is more
subject to changes in government price policies.

This formula can also be extended to a more general
case where any factor giving rise to price distortions needs
to be eliminated. For instance, factors such as customs
duties, import restrictions and multiple exchange rates
tend to distort their relative prices, which might dilute
the practical applicability of the technical coefficients
valued at market prices. Thus it would be desirable to
remove various distorting factors so that the technical
coefficients reflect purely technological relations based on
a certain normalized set of relative prices. The adoption
of international prices would be considered as a fi.rst
approximation.

(f) Physical relationships
A physical balance or quantity tabie, as prepared in

Japan and other countries, is also useful for checking the
workability of the standard coefficients in value terms.
Engineering data also serve similar purposes, but they
maybeof more limiteduse because theyare available only
at plant level. Thus it lvould be desirable to prepare the
standard technical coefficients at industry level in physical
terms at least for selected sectors ol strategic importance
for industrial programming.

2. Input-output simulation for developing cowttries
From the findings in the sections above, a tentative

suggestion may be drawn as to the input-output simula-
tion for those developing countries which do not have
sufficient statistical information for their planning
purposes. In some developing countries the availability of
the statistical information needed for the compilation of
input-output tables may be quite high but the compilation
of an input-output matrix and its use for projections and
planning by their own data may not be so fruitful because
of insuffrciencies in the existing technologies and also of
rapid obsolescence of the existing information. Thus an
input-output simulation based on our standardized co-
efficient matrices would provide useful bench-mark data
for planning and programming purposes.

(a) Determination oJ' principal input-output cofficients
The following procedures may be suggested for the

purposes of determining the principal input-output
coefficients.

(i) Coeffcients may be discarded by the use of the
formula suggested in the previous section; this method is
particularly useful for countries where (a) irnports are

In this case,

(1)

(2)

(3)

(4)
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relatively small; (6) there is no significant serious price
control, especially of the materials to be purchased by
manufacturing sectors; (c) classification of industries is
based on the international code; (d) statistical intbrma-
tion about a thousand or more commodities is available,
at least with regard to their total output; and (e) there is
the possibility of using an input-output matrix with at
least 40 sectors, of which more than 30 should represent
manufacturing industries.

(ii) The engineering and econornic properties of the
principal coefficients should be examined.

(iii) Decomposability, bloc interdependence and trr-
angularity rn the principal coefficient matrices should be
tested for various industrialized countries, the number of
countries should be larger than five, and significant
differences in relative prices should be corrected as

indicated in section III (1) (e) above.

(b) Tesl of possible variations in the principal coeficients
rlue to changes in the product-mix
This test would be specially needed to clzrrify the nature

of the principal coefficients applicable to developing
countries. In several developing countries, such as India,
estimates of those coefficients are already available. For
countries where no estimates of principal coefficients are
available it is desirable to conduct a special survey.

(c) Cortpilation of a standard principcl cofficient nurtrix
Using the information collected through the above trvo

procedures, a standard matrix can be constructed whose
elements are only principal coefficients.

(d) Test of tlte standard principal cofficient matri.r
From the standard principal coefrcient matrix ,4* it is

possible to compute (I- tr*1-t. Multiplying this inverse
matrix by the final demand vectors of several countries
for which reliable input-output tables are available some
deviations will be found betrveen the actual and the

computed outputs. It will be necessary to trace possible
causes of deviations.

(e) Application of the standard principal cofficient matrix
(i) For those countries which have relatively sufficient

statistical information to compile vectors of output and
flnal demand, compute:

(t-A*)x*t'-Yest'

and (I - 4tt1-tYqct' : Xest'

(ii) For those countries which have inforrnation for
either X or I, compute either

(I-A*)X'"t'-Yest'

oi (I - A',6)-1Yqct' - xest'

and cornpare the results with other available data, such as

those in national income accounts.

(iii) For those countries which have no information
about X or )', derive a hypothetical vector X by using
A Study of Industrial Growth,38 and then compute
(I - Ax)XBt. : Yest' Check the estimate of Ye't'

against whatever information is available for income and
production.

It has to be emphasized here that the above type of
simulation alone may not be very meaningful for the
developing countries which are still at the pre-industrial
stage. For these countries it will be desirable to utilize the
labour coeffi.cients as a principal tool of analysis since the
combination of principal inputs, capital input and labour
input rvould be one of the most important aspects of
econonric growth. In this connexion it may be noted that
the principal coefficient matrix may well be constructed
excluding service sectors and probably agriculture sectors,

since these may involve a mixture of elements of both
traditional life and industrial institutions, especially in
most of the developing countries.

rs United Nations, op. cit. (see footnote 18, page 192).





NOTE ON THE POSSIBILITIES OF' UTILIZING THE TECHMQUES AND DATA OF
INTERNATIONAL COMPARISONS FOR INDUSTRIAL PROGRAMMING IN THE

DEYELOPING COI.INTRIES

Henri Auiac, Bureau d'infornzation et de pr[visions [conomiquc.s (BIPE), Neuilly.stu.seine, France

In working out policies for economic development one
is faced with two kinds of problems. First of all the image
of the future economy which a country wishes to attain
ought to be constructed in terms that are clear and
operational-and consequently relatively detailed and
precise. In solving this problem of what to do, the
Leontief tables have proved quite useful. But then one
should be able to formulate specific economic policies
which can lead to given desired situations: we are dealing
rvith a problem of how to do it, for the solution of which
a great deal other than the conventional Leontief tables
will be required.

Consider a particular industry: say the cotton textile
industry or the electronic industry. To study the problem
of what to do for the future development of such an
industry one would wish to have a series of historical
monographs for various industrialized countries, describ-
ing in an analytically comparable framework the various
aspects and factors oftheir past development, such as the
diverse circumstances which governed the birth. growth
and eventual decline of the industry, changes in the
techniques of production and marketing, quantitative and
qualitative changes in production, evolution of invest-
ment and employment, functional linkage between the
industry and the rest of the national economy, particular
policy measures adopted and their impact, etc. In this
perspective an inspection of both cases of failure and
sllccess would provide equally valuable lessons. History
often repeats itself, and each country should adapt the
lessons obtained from experience in other countries to
particular conditions of its own ecooomy and industries.
It is clear that such monographs dealing with the
historical development of an industry in various countries
rvould provide an extremely useful source of information
for those persons rvho are concerned with the promotion
of similar industries in other countries.

Now to turn back to the precise objective of this note:
we are all aware ofthe fact that the planners ofdeveloping
countries cannot resort to the conventional method of
utilizing an input-output table. which consists of deter-
mining production targets of each sector from given
hypotheses concerning the grorvth of flnal demand and
the technical coefficients relating to use of raw materials,
energy, capital and labour. In the case of developing
economies the technical coefficients compiled for a recent
year can represent only a forlcrn past and seldom be of
practical use for projection purposes; projections would
often involve replacement of the whole system of co-

efficients by a new system, covering new lines of industrial
activities envisaged for a given plan period. Again, iu
evaluating the probable magnitude of individual co-
efficients (which in fact becomes possible only after such
a new system is called forth for projection purposes) onc
would have to draw upon the method of internationai
comparisons rather than the countryos own historical
data. To what extent then can the planners of developing
economies take one aspect here and another there, in the
form of coefficients borrowed from different countries, in
drawing up input-output tables for their future economies ?

What knowledge should they have about those borrorved
coefficients in order to integrate them mutatis mutendi:;
into an operationally consistent system?

The Leontief tables which have been compiled in
various developed countries do not seem all equally
adaptable to the needs of planners in developing
countries. Certain highly developed countries place fuli
confidence in private enterprises as regards their capa-
bility to adapt themselves to changes in market con-
ditions. Such is especially true of a country like the
United States. Under such circumstances an input-output
table is expected to be not so much a detailed description
of the flow of products characterizing various specific
production processes as a national-accounting device
clarifying ways in which value-added is generated in
various activities and then transformed into final demand
of consumption and investment. This is certainly one o1'

the reasons why the industry classifications adopted in
these countries are generally based on the grouping of
enterprises rather than of products, and thus meet very
poorly the need ol persons who wish to draw up a
precise programme for future industrial development in
developing countries.

In other countries, such as France, somelvhat less con-
fidence is placed in the rapidity of adaptation of enter-
prises; governments in such countries arethereforemore
concerned with the problem of keeping them alert to
future perspectives by setting up serious market studics
for the principal products. In such cases the input-output
information bears principally upon the description ol
production processes, and its compilatioo tends to bc
oriented for the product-basis classification. In principlc
the coefficients established in this manner would bc
indicative of the pioduction conditions. both technical
and economic, of each sta-ge of production. The approach
by detailed product gro,.rps ploves inappropriate to deal
with the value-added aspect of the production structure:

203
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but this limitation is not so important for those who wish
to draw up development programmes for the future,
since this type of table permits detailed analysis of the
production processes of an industrially more developed
country, as required in the context of forward planning
for a less developed country. But experience proves that
even this type ofdetailed table is not easily usable in fact
by the planners of developing countries.

One of the key factors responsible for the relative
ineffectiveness of many existing tables for programming
purposes is the high level of aggregation involved in the
underlying sector classiflcations. A detailed classification
scheme, which would make the resulting table useful for
the planners of developing economies, may however not
necessarily be found so useful for those of developed
economies. For the latter it would suff.ce to question any
foreseeable changes in individual technical coefficients
extracted from the table of the base year. In fact the
classifi.cation of activities and products which defi.ne these
coeffi,cients might not be so seriously implicated in that
type of projection; a classifi.cation scheme of the order
of 100 or 200 sectors usually permits only such a highly
rudimentary description of production processes that
many of the technical coefftcients defined in that scheme
may appear almost unchanged for flve years or so.

In fact however, even if their nominal titles remain
unchanged, their substantive contents undergo changes
under the influence of various factors characterizing the
dynamism of economic development, such as installation
of new technologies, launching of new products, sub-
stitution among different materials, modifications in the
internal structure ofindustries, changes in relative prices,
entrepreneurial behaviour in respect of investment,
research and development, specific policy measures of the
public authorities, etc. Technical coefficients derived
from a table of only a few hundred sector alignment can
only reflect the consequences olthese various development
factors; they cannot explain how such and such factors
influence such and such coefficients. Thus the apparent
stability of nomenclatures masks a fundamental problem
posed by the planning of developed countries as well as of
developing countries.

The interindustry tables now available for many
developed countries have proved in fact to be poor
instruments for planning arrd ex ante analysis; rather they
are instruments for ex post analysis, often more effective
in describing the remunerations of primary production
factors than the network of interindustry transactions per
se. Therefore the planners ofdeveloping countries should
not hope for too much from the possibility of borrowing
technical coefficients from the tables of developed
economies for the purpose of industrial programming in
their own countries.

lf too much aggregation is the key source of the whoie
complaint, it is no doubt only of a transitory nature.
o'Insufflcient information", often referred to as a major
excuse, is in fact not always the case. On the contrary the
information of various types which we usually manage to
collect to construct a Leontieftable cannot all be utilized

effectively; the nomenclature to be retained at the flnal
stage of compilation is much less detailed than what
would appear possible at the outset; thus a nomenclature
which can be common to all products has to be aligned
along the product groups whose specifi,c markets or
consumptions are not really well knolvn. Consequently
such a nomenclature can mobilize only part of the
available information. Another-and more important-
reason is simply that we do not know enough about the
nature and causes ofthe wealth ofnations: even a table
built under a highly detailed nomenclature rvould not
easily be utilized for planning purposes, since detailed
analysis of production processes will not be of much use

when it is impossible to project final demand and
technical coefficients under the same detailed nomen-
clature. Projections of technical coefficients for example
can be set up only through the synthetic dialogue between
economists and engineers, which is actually almost
impossible owing to the lack of common language.

These difficulties, if surmountable at all, will not be
overcome without cost and patient effort and possibly not
within the foreseeable future. What then can possibly be
done to assist today's developing countries by way of
programming data for interindustry relations?

L Drratrrp DESCRlprroN oF vARIous PRoDUCTIoN Blocs
OF DEVELOPED COUNTRIES

If lve cannot hope for a complete reorganization of
interindustry compilation in developed countries we may
still be able to provide planners of developing countries
with some form of description of the functional and
structural detail of industries in developed countries.
This descriptive approach might release us from the
tough constraint of input-output compilation-the need
to force the alignment of classifi,cations upon the products
and processes which do not fit well into any statistical
scheme. For that matter, instead of attempting to
describe a whole national system of production, it would
be convenient to draw an elaborate picture of each
individual bloc of production (or filidre de production)
which constitutes part of the total system.

The industrial system normally involves an uneven
structure of interrelations. Although one industry
maintains strong connexions with some other particular
industry or industries its linkage with the rest of the
system may be comparatively weak. For example the
linen, cotton, wool, silk, synthetic fibres, knitted goods,
clothing, and similar industries constitute a tight con-
glornerate; its interior may be characterized by a particu-
larly rigid hierarchy. Such a group is in fact composed
of those industries which occupy different stages of
transformation within the same line of production,
ranging from processing of rarv materials to delivery of
finished products. Thus the activity of the clothing
industry is directly influenced by the demand of final
consumers; the activity of the weaving industry is
immediately dependent on that of the clothing industry,
and these two industries directly command the activity of
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the spinning industry. Such a group of linearly dependent
industries may be so distinguished and treated as a bloc.
It may also be noted that these blocs are not completely
independent of one another but are themselves subject to
a degree of hierarchy (bloc-triangularity). Thus, with
some caution, we shall be able to treat each bloc
separately, at least for the sake of procedural convenience.

We shall gain a considerable degree of freedom as to
the way to handle each bloc. First of all there will be no
need to secure strict correspondence betlveen the nomen-
clature of activities and of products. Furthermore a
nomenclature applied to the description of the detail of
one bloc does not have to be the same as that applied to
the detail of another bloc, but different nomenclatures
may be selected in an ad hoc manner in accordance with
the speciflc features of individual blocs. Descriptions can
be given in terms of physical units or of value or of both.

With the problem of nomenclature out of the way for
the moment the descriptive scheme for each bloc ought
to be designed so as to meet the requirements for inter-
national comparability. For that purpose each bloc
would have to be analysed from a few different angles, in
each case rvith the use of whatever nomenciature may be
considered particularly suitable. Such a task may cover
at least three stages:

(a) qualitative analysis of technical processes;

(&) nurnerical economic analysis in the greatest possible
statistical detail ; and

(c) integration of the above analysis into an over-all
Lecntief frame.

(a) Qualitative technical analysis

The principal aim is to describe the technical aspects of
the transformation process at each ofthe stages involved
in a given bloc of production. Techniques utilized at
different stages may often be mutually dependent. The
classiflcations of activities and products to be used will
generally be far more detailed than those normally
employed for gathering basic statistical information. Such
classif;cations may not always permit quantitative
description but would be of great interest from the point
of view of intertemporal comparisons as well as inter-
national comparisons of technical coefficients.

The historical transformation of a bloc considered in a
given country may be traced in terms of modiflcations of
the nomenclatures of activities and products; the chrono-
logical series of nomenclatures applied to different
periods would reveal the nature and extent of technical
progress, speed of emergence of new products, tendency
to lengthening or shortening of each of the processing
stages, etc. It would be interesting to see through this
series, for example, the cyclical movement between
simplicity and complexity of production processes which
characterizes technological progress: an originally simple
process becoming increasingly complex to improve the
qualities of products, then becoming simplified by virtue
of technological innovation until the need for further

qualitative improvements leads again to more cornplex
technological devices.

The descriptive technical analysis would probably
bring to light the precise pattern of dependence between
the techniques used at different stages within a given bloc
of production; in which case the technical coefficients
pertaining to the particular bloc would have to be
examined as a whole body, and comparisons of co-
efficients, whether intertemporal or international, would
have to be made, not for an individual coefficient but for
an individual bloc as a whole.

(b) Numerical economic analysis

Numerical economic analysis consists of analytical de-
scription of the production and consumption on the one
hand and the purchases and sales on the other hand of
materials and energy actually taking place among enter-
prises for productionpurposes. The description should be
in quantitative terrns in both physical and value units
wherever possible. The nomenclatures to be used would
not be very different from those used forthecollection of
basic statistical information and would generally be more
aggregative than those required for the technical analysis.

The linkage of a given bloc with the rest of the economy
rvould be set out in two directions: one relating to those
industries consuming the products of the bloc, and the
other to the products of other industries consumed by
the bloc. There would thus be four types of nomen-
clatures involved in the analysis. First come two types of
activity nomenclatures: one relating to the industries
rvithin the bloc and the other relating to consuming
industries outside the bloc. Second are two types of
product nomenclatures: one relating to the commodities
produced within the bloc and the other to the products to
be acquired from outside it and consumed inside it. Each
of these nomenclatures may be chosen more freely than
in the case when data for different blocs are integrated
into a single table covering the whole economy.

This scheme of quantitative description should reveal
two aspects: the one pertaining to production-consump-
tion of materials and the other to deliveries-purchases
betrveen industries. Changes in input-output coefficients,
when viewed in the former context, can be associated with
the process oftechnical progress described in the preced-
ing qualitative analysis. The same changes may also be
interpreted, in the latter context, as structural changes
affecting the organizational structure ofenterprises in the
bloc, such as tendency towards concentration, vertical or
horizontal integration, etc.

(c) Integration of the preceding analyses into an over-all
Leontief frame
The nomenclature for an over-all Leontief table will be

obtained for the industries involved in each bloc studied
by simple aggregation of the activities referred to in the
preceding partial numerical analysis. Consistency of
nomenclatures between the partial and the over-all
numerical analyses will generally be secured because the
different nomenclatures of numerical description are
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themselves dependent on those used for the gathering of
basic statistical information.

This triform approach to interindustry coefficients will
permit the provision of the analytical instruments
necessary to put together the experience ofall who are to
assist in the preparation of operational plans and pro-
grammes: engineering experts, lvho can provide informa-
tion on the characteristics of products and fabrication
processes; professional managers of industries, who know
from experience the organization of their industr.ies and
their speciflc economic problems; and national account-
ants, who can interpret the particular development of
each industry in terms of over-all economic progress. On
the one hand a close collaboration among these three
categories permits the formation of realistic views on the
past and current conditions of different industries in
developed economies; on the other hand the data com-
piled in this manner may possibly serve as a source of
reference programming data for planners of developing
economies.

Int e r c oun t r y c ontp ctr is orr s

Now the data of various developed economies
organized by such an approach rvill have to be studied
carefully with a view to assessing their adaptability to the
conditions of developing economies. Such comparative
evaluation may take various forms, of which the follow-
ing seem to be the most interesting:

(a) analysis of the relatronship between the structure
of flnal demand and the structure of a given bloc of
production;

(b) comparison of relative prices of various materials
and products;

(c) analysis of the organizational structure of the
enterprises in the proper functioning of the bloc; and

(d) analysis of the structure of the machine park
attached to each bloc and the technical progress connected
with the machine park.

We have already noted that there exists a somewhat
strict interdependence among different stages of the
production process, which is set out in the form of the
technical coefficients of a given bloc. These coefficients
are also dependent on the conditions of demand markets,
which command the development of the whole bloc.
From this point of view the demand to be satisfied by the
particular bloc, the characteristics of its products, and
its technological structure together form the total object
of study; and they have to be treated as such. Differences
in quantitative and qualitative final demand between
developed and developing economies are specially
likely to be an important factor responsible for the
dissimilarities of technical coefircients of similar blocs
between different economies.

Obviously the relative prices play an important role in
the choice of raw materials and fabrication processes

wherever there is scope for substitution. The structure ol
relative prices is indeed different among developed

countries and still more so between developed and
developing countries. The nomenclature of products and
processes to be utilized in technical qualitative analysis-
and sometimes also that entering into the detailed
economic analysis of blocs-will define the products for
rvhich individual market prices can be studied rather
casily. It will thus become possible to investigate for each
country the connexion between the price structure
relevant to a particular bloc and the technological
structure of that bloc. Although it may not be possible
to establish strict and distinct relationships between them
the information organized in this manner will no doubt
provide indications useful in practice to the countries
making decisions as to the creation or development of
the production bloc considered.

Confrontation of the technological structure of a
bloc with the organizational structure of the group of
enterprises involved in it may also reveal an aspect of
sti"ategic importance. Whether the given bloc is composed
of a number of small enterprises or of only a few enter-
prises with strong vertical integration will certainly make
much difference to the alignment of technical coefficients,
their values and modes of changes. The intercountry
adaptability of technical coefficients cannot therefore
properly be evaluated without information on the under-
lying organizational structure: the number and size of
enterprises; the degree of concentration at different
stages of the bloc; the causes, speed and modality of
organizational changes; the pattern of transactions
between the enterprises at different stages ofthe bloc, etc.

The circulation and transformation of materials-in
other rvords, technical coeflicients corresponding to the
technical qualitative analysis-are in most cases tightly
conditioned by the characteristics of the particular
machinery and equipment invoived. This connexion
seems to be even closer than that between the technical
coefficients and the specifications of labour, as revealed
by certain comparisons bettveen the production data of
developed countries and of developing countries. It is
therefore necessary to gather, for each activity classified
for technical description, the information relating to the
machine park by type of equipment, age structure, extent
of automation, and other technical characteristics.
Machine parks to be set up in a developing country tend
to be different from those actually existing in a developed
country; the former will generally be relatively young,
although the machines may be acquired partly from
used-machine markets. 1

I One might then be tempted to search for technical coefficieuts
effective for developing countries by isolating the characteristics of
new investments taking place in developed countries. For that
purpose, suppose that for ao advanced country the value of the
iame coefficient be compared at intervals of from three to five years;
on the basis of some reasorrable assumptions the observed changes
might be imputed to the new investment undertaken during the
peiiod considered. Unfortunately such an approach would not
make much sense for a nuntber of reasons: first of all, new
machinery and equipment are not usually destined to build up a

new bloc rivalling an old machine park but are distributed
trore or less evenly over the assets of old blocs. The marginal
productivity of capital could thus normally not be assimilated
to the average productivity of new capital,

I

i
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In elaborating a plan for a developing country the
values of technical coefficients derived from the data of
developed economies ought to be extrapolated with due
ailowance for the differences between the actual machine
park ofthe reference countries and the one projected for
rhe developing country. This extrapolation will have the
better likelihood of being valid the better the quality of
information regarding the structure of different parks and
the technical progress implied in shifting from one park
ro another.

To sum up: the descriptive data offered by the classical
Leontief table should be elaborated by means of as much
detailed numerical economic analysis of various blocs of
production as possible, as well as highly precise qualita-
rive descriptions oftheir technological structures. A good
deal of data concerning the structure of final demand,
relative prices, organization of enterprises, machine
parks etc. should be gathered systematically, to complete
these analyses of blocs. When such studies for various
important blocs of production become available from
many developed countries the planners of developing
countries will be in a better position to construct an image
ol their future economies ; they will then be equipped with
lhe means of talking usefully with the economists and
engineers of developed countries specializing in various
industries. The same studies moreover will equally benefit
the planners of developed countries. Some of these latter
appear to be tempted to shy away from the cumbersome
problems of planning by orienting themselves toward the
elaboration of abstract models whichare seductive enough
intellectually but of limiteduse inpractice. Studies resulting
lrom the present suggested approach might help planners
of both developed and developing countries to remember
the real concrete problems facing them in the organiza-
tion of economic growth.

lI. SrnucruRE oF THE TRANSACTIoNS wITHIN THE BLoc
OF TEXTILE INDUSTRIES IN FRANCE: AN ILLUSTRATION OF

THE PROPOSED APPROACH2

An experiment has been conducted in France along the
lines suggested above, referring in particular to the bloc
cf "primary textile materials, the textile industries, and
industries of clothing and allied textile products". It was
intended to provide only quick illustration of the work to
be accomplished and not a complete exemplification of
the proposed approach. Part of the basic information
obtained by the author from personal sources moreover
is considered as confidential and can be released to the
public only to the extent that other countries are ready
to furnish similar information.

:The author wishes to thank Miss Guiriec, a textile-industry
specialist i;rthe Bureau d'informations et de prdvisions iconomiques,
for her assistance in preparing this section, Miss Sermage,
statistician in the same Bureau, collaborated in tire elaboration ot
ri-re statistical tables.

Qualitative analysis

It seems possible without too much difficulty to set out
a nomenclature of production stages, their products and
their consumers, detailed enough to reveal their tech-
nological characteristics.

Figure I presents such a description relating to the man-
made fi.bre textiles alone.s For the sake of clarity however
it indicates the nature of the operations to be executed
(carding, drawing and so on) without mentioning the
various specialized machinery intervening at each stage
of transformation. For example, drawing is done through
several passages on roller-drafting and an additional
operation on flyer-spinning when the materials are
treated according to the cotton-type processing cycle, and
by three operations on intersections and one passage on
finisher in the combed-wool-type treatment cycle. Such
a diagram could be prepared in greater detail and
eventually supplemented by technological monographs
relating to each industry.

Figure I reveals that the length of process varies
according to whether it involves the treatment of staple
fi.bres or that of fi.lament yarn, the latter permitting the
avoidance of a long spinning process. While this variation
in the length of time taken by processing at the stage of the
semi-flnished product is caused particularly by the use of
primary textile materials of chemical origin, a similar
phenomenon occurs at the fi.nal stage as well; most
knitting plants involve a shorter cycle of treatment than
the weaving plants, which require special preparation of
warp-yarns and pirning of weft-yarns in the case of
classical weaving crafts (shuttles equipped with cyiinders).

This particular fi.gure is already simplifled and does not
explain how the new technologies modify the traditional
technical relations. For example a weaving machine
without shuttles (such as the Sulzer type) does awaywith
the pirning operation; techniques developed parallel to
those of textile processing permit the obtaining of fabrics
directly from staple flbres of all types or from chemical
materials in liquid form flowing out of extrusion plates.
The shortened cycle of transformation has been created
for products with specialized usage but which are at least
partly competitive with certain classical products. Such
aspects of technological progress are an indispensable
part of the nomenclature needed for the analysis of
technical coefficients.

In an analysis of a figure of this sort it is advisable to
bear in mind that the complexity of the transformation
network of a given type of fibre itself depends on
historical traditions. Thus flve types of man-made fi.bre
are distinguished in France: four of them require
different types of treatment in spinning and the last one
in throwing. This differentiationis linked to the traditional
structure of the textile industries in a country that
became developed some time ago. It seems possible to

3 The remaining par:t of the tertile industries can also be described
in similar detail, but cannot be revealed to the public so long as the
"reciprocity clause" is not satisfied at the iuternational level.
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distinguish at least three stages in the history of the
development of the textile industries. In the earliest days
the transformation lines were organized according to
types of natural fibres, each line being specialized. This
juxtaposition of different lines without notable inter-
conns1i611 among them lasted until the emergence of
chemical textiles. Since that time interindustrial con-
nexions have become increasingly complex, and are
coupled with the development of mixing techniques.
What one finds today is a huge complex of interlocking
processing lines. This state however already promises to
be transitory and a reverse movement appears to be
taking place, aiming at the simplification of networks;
this movement is due to equipment enabling the integra-
tion of several traditionally separated operations into a
continuous flow, as well as the development of polyvalent
inter-fi.bre materials.

The technological structure of the textile industries is
thus undergoing relatively rapid changes. The nomen-
clatures for our qualitative technical analysis, if estab-
lished for different time periods or for different countries,
will be able to reveal the dynamic of technological
structures and the technical coefficients which depend on
them.

Quantttative analysis

Tables 1 ao:d 2, compiled for the present purpose,
relate only to the flows of raw and semi-finished products
in the textile industry bloc. Table I indicates the balance
in terms of tonnage betrveen the suppiy and the utiliza-
tion of primary textile materials and semi-flnished
products. Table 2 shows the balance in value terms but
expresses it in the form of technical coefficients.a Figure [[
indicates a classification scheme suitable to economic
analysis. The figure and the two tables include knitting
mills but exclude the final stage of the apparel industries.

Obviously there is a difference between the nomen-
clature of the official table of the French National
Accounts and that adopted in this study. The latter is
much closer to the one utilized by the textile syndicates
which collect the basic statistical information in this
fleld.

The nomenclature in the fficial table of the
French Netional Accounts

This nomenclature relates to tlte interindustry trans-
actions table for 1958, published in 1966 by the National
Printing Office. In the 77-sector table, which is the most
detailed among those officially available, the textile
industries are classifled into five branches:

1. Natural textile fibres: this branch includes raw lvool
and products of its primary preparation (combed wool
and chemical flbres); raw cotton, linters, cotton waste,
and other natural f,bres;

2. Man-made (regenerated and synthetic) primary fibres
and filaments;

3. Yarns and threads: this sector includes combed and
carded yarns; threads ofcotton. flax and hemp; threads
from schappe spinning and silk yarn; threads of
regenerated and synthetic fi.bres ; threads from jute and
other hard fibres; cordage and twine; thrown yarns;

4. Fabrics and allied products: this comprises fabrics, felt
and carpets of wool; fabrics of cotton, linen and hemp
and articles made frorn them; fabrics and ribbons of
silk and man-made f,bres; fabrics, carpets and sacks of
jute and other fibres; lace, tulle, embroideries, point
lace, trirnnings and allied cotton industry products;
cotton-wool ; rubberizing ;

-5. Products of knitting mills: knitted fabrics and articles
made therefrom.

The nomenclature in this study

'l'he nomenclature used by the Office for Economic
Information and Planning (BIPE) for the analysis of
textile industries can easily be aggregated into the five
branches of the French National Accounts, but its level
of disaggregation corresponds to the statistical informa-
tion gathered by the syndicates.

L Natrrral textile fibres:
1 Wool evaluated in thoroughly washed form; virgin

wool flbre, combing and spinning wastes, teasing
waste;

2 Cotton: rarv cotton flbres, linters, spinning waste,
teasing \,/astes;

3 Flax: flax fibres calied "strands";
4 Ramie: flbres;
5 Hemp: fibres or "strands";
6 Sisal, manilla and other hard fibres;
7 Jute: raw fi.bres and teasing wastes;
8 Raw silk and silk rvaste.

ln the presentation of the table, the industries at the
pre-fi.bre stage (such as teasing, stripping, steeping and
scutching) are omitted.

2. Prinary materials of chemical origin;
9 Rayon (silk type): continuous viscose fllameut,

reinforced rayon fi.lament, acetate and triacetate
continuous fi.lament;

l0 Rayon staple (cotton type) called "fibranne":
discontinuous f"bres of viscose and polynosic,
acetate and triacetate, and wastes (including those
of continuous rayon fllament);

i I Synthetic yarn: continuous yarn of polyamide 66
(nylon) and polyamide 11 (rilsan), continuous

a Here again, information not available to the general public was
involved. For that reason only the coefficient table can be shown
here.
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Tesrn 2 : 'IrcnNrcar, co-EFFICIENTS RELATIvE To rHE coNsuMprroN or rExrILE RAw MATERIALS AND sEMI-FrNrsHED pRoDucrs FoR
OUTPUT:1,OOO BY VALUE

Year:1962 June 1966

WearingSginning

Manu-
facture

af
cotton
wool llosiery

Manu-
factute

Thread
sfinningll'orsted Flax

and and Throw-
zroollen Cotton hmp ing

cord lVool Cotton Lincn ,S/&

Wool (tub-washed), lvaste, reclainied products ll7

Cotton (fibres), linters, waste, reclaimed products I I 405 373

Flax (fibres) 452

Ramie

Hemp (fibres) 3 23

Sisal, manilla 385

Jute and reclaimed products

Rarv silk and silk waste 59 9

Regenerated celhrlosic fllament yarn 88 12 t9 64 5

Regenerated cellulosic staple fibre 22 49 34 17

Synthetic filament yarn 604 s0 15 I5l 50

Si.nthetic staple flbre 32 23 2t t2

\Iaterials without detailed breakdown

Products ol wool-combing 5t3

',' t 11 r 
1 1 t;i l 1ti i i!i iil i

--. -*-' i i ; i ; i i i i iii i i | ! ii I I ll i I
Products of spinning combed wool

carded wool

cotton

flax and hemp

371 154

64

iiiiItIliii!iiI'itiI
ti'in ,illilt t, , i

i tit ; tL i i i ii I i li I 
i i I i | | | |

liittl 280 re
tiiiii-

! ti' lt !til Iii iiIIiIIitit i
I I lt llt' t,! t I llll lt tt it u
llrittl,)tt llt)lllllil,i,
t i1t,tl1,L tllt)t,t,il I

t6t

22 75

4 640 170 12

-i67 4

jute

schappe

rt;,,,liiiiilitltt,
' 
i i i i !i i i I i ! | ! | i i i | | ii I i i

i! iilllt il i tit l !ll ilt il it i t

32
42

fhrorving 48 53 59

Thread spinning

\{anufacture of twine and cord

Products of wool weaving iiitIitIttff IIttIil iltIIIItil IL
lttiltil fitilil fiil il til itilti

cotton weaving

linen weaving

IitIItil lill IIIIIIil til tlll !II
ff i i t fi t il ttit tilililililtt I ti ! il

i i i I I i i I I I I I I I I I I I I il I I I ilt I I I il I i I i- - .,,k-',"""t* lll'lllllllllllllllll,illllllli

Milled feit

Manufacture of cotton wool

Needle punching

Hosiery

Output 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 I,000 1,000

P

3
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polyester yarn (tergai), continuous chlorofi.bres
(rhovyl and clordne), continuous acrylic yarn
(crylor and courtelle);

12 Synthetic flbres: discontinuous {ibres of polyamide
66 and 11, polyesters, chlorofibres and acrylic
fibres.

3. Intermediate products and threads:
13 Wool combing (including chemical flbres);
14 Worsted spinning (including chemical fibres,

combed or uncombed);
15 Woollen spinning (including uncombed chemical

fibres);
16 Cotton spinning;
17 Spinning of flax and hemp;
18 Spinning ofjute;
19 Schappe spinning (silk and chemical fibres);
20 Throwing: silk and rayon throwing and "bulking"

or "texturing" of synthetic yarns;
2l Sewing-thread manufacture;
22 Twine and cordage.

4 and 5. Final textile products, woven, knitted and others:

23 Wool fabrics: fabrics for clothing, coverings,
technical fabrics (endless sleeves for paper mills,
filters, fabrics for slippers, etc.); woollen carpets.

24 Cotton fabrics: fabrics for clothes, lingerie,
household linen, upholstery coverings; fabrics for
technical uses (canvas coyers, window blinds, belts,
fllters, materials for canvas shoes, fabrics for sails
etc.); carpets.

25 Silk fabrics: patterned fabrics for clothes and
furniture; plain fabrics for clothes, lingerie, voile
and technical uses (gauze for flour mills, aeronautic
fabrics, sails etc.); ribbons.

26 Flax fabrics: fabrics for clothes, household linen,
upholstery, and other technical uses.

27 Jfie fabrics: furniture fabrics, technical fabrics
(for tailoring, upholstery etc.); sacks for packing.

28 Felts of fulled wool: for technical uses (paper mills,
fi.lters, jointing, thermic and phonic insulation etc.)

29 Quiltings: for medical and technical uses.

30 Stitch knitting: ofjute principally for technical uses
(insulating packaging, covering etc.).

31 Knitted goods: knitted goods of cotton, wool,
artificial and synthetic flbres; stockings, socks,
lingerie, undergarments, coats and other articles
(layette, bathing costumes, berets, gloves etc.).

For the sake of simplicity, certain textile industries of
an auxiliary nature are here grouped into one sector,
together with other industrial sectors and agriculture:
they are those based on non-standard technologies and
often considered as secondary, such as lace, tulle, point-
lace and embroidery, trimmings, narrow fabrics, elastic
cloth, water-prooflng etc., and also dressmaking and the
Iike (which are excluded from the textile industries in the
strict sense).

Justification of the selected year of reference

Both tables are for the year 1962, which is considered
as being more normal than other years in the recent
period.s In this year the conditions ofvarious branches of
the textile industry were representative enough of their
relative position: chemical fi.bre production and rayon
yarn were both on a strong expansionist trend, while the
knitted-goods sector was growing at a moderate pace;
woollen and cotton textiles remained relatively stationary
and even slightly depressed. The choice of 1962 avoids
the problem of temporary structural disequilibria which
would otherwise have to be taken into account.

Resource balances evaluated in tons of priruary materials
and fabricated products (table 1)

The elaboration of accounts in physical quantitics
(tons) constitutes the basis ofthe quantitative description
of the bloc. These are in fact based on the most detailed
and reliable statistical information that is available for
the purpose of constructing the balance of each product
or industry branch. The balance of resources and uses
for each product or activity involves the following
relationships:

USCS

production + imports
intermediate consumption by enter-

prises

*final consumption by households and
governments

l-exports
r-variation of stocks.

Table I shows a representative structure of the textile
industry of a developed country. It involves both cate-
gories of expensive fibres (wool and synthetic) and less
expensive flbres (cotton and regenerated). This industry
is characterized by the fabrication of elaborate products

-as demonstrated by the development of the process of
the "long treatment" cycle of worsted spinning for
example-and the development of modern processes
such as texturing of synthetic yarns throwing; it com-
prises various branches producing all kinds of fabrics
and knitwear, in addition to specialized activities in the
production of textiles for technical use (felts of fulled
wool, stitch-knittings, quilting etc.).

The construction of such a tabie encounters certain
difficulties, especially those arising from the complexity
of flows of interdependence.

(i) First come the difficulties connected with the non-
concordance of nomenclatures-the differences of nomen-
clature between trade statistics and production statistics.
Another difficulty is related to the regime of temporary

5 The year 1963 was characterized by a very strong expansion
provoked by the repatriation from Algeria of its European popi!-
lation and increased tax revenues, while 1964 and 1965 v;eie
affected by the crisis of overproduction which followed tl.re i963
expansron.

Resources
Resources
Uses
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admissions. Customs statistics do not permit a distinction
between thrown man-made yarns and single yarns. The
temporary admissions make it difficult to grasp the nature
oftreated products: for example 5,000 tons ofunspecified
materials consumed by the throwing industry correspond
partly to temporary admissions and partly to raw
materials of national origin, which include spun glass
twisted or coated for industrial uses.

(ii) Then there are the difiiculties arising from the non-
homogeneity of statistical sources. In order to arrive at
a numerical balance it is often necessary to arbitrate
between incoherent data. Appreciable differences often
exist between the identifled deliveries from a branch of
industry and the identified receipts or fabrications by
client industries, While some gaps may be accounted for
by cornpetitive imports there are also gaps stemming
liom the Llneven coverage of enterprises involved in
statistical inquiries; the coverage depends on the size
and the degree ofintegration ofenterprises. This necessi-
lates the provision of a category "niscellaneous goods
not specifi.ed in kind", as in the case of the material
;onsumption of vroollen spinning.

(iii) Difficulties also arise in connexion with the lack of
precision of nomenclatures which cover heterogeneous
aroducts. Rarv materials consumed at the stage of spin-
ning are, despite price differences, generally homogeneous
enough to permit a calculation o1'meaningful technical
coefficients for that particular stage; but the sarne thing
iannot be said of the materials consumed at subsequent
i:ages. In weaving and knitting mills the input materiais
.re highly heterogeneous because of the rnixture of
iifferent flbres occurring in spinning, and factors influenc-
-rg the quality and price of materials bear great signifi-
,-3rce at these stages; the quaiity of spun goods depends
:n various factors such as fineness, torsion, appearance.
;crirposition of fibres etc. It hardly makes sense to
,-alculate the materials consumed by the clothing industr-v
itrIirely in terms of tons, without due allowance for the
Jferences in quality and costs among various kiods of
-brics. A resource balance described in tonnage, as in
:aole l, even though established under the most detailed
-rnenclature that thc statistical information can afford,
: not by itself capable of expressing tire complexity of

:--.: real existing structures.

r ir') There are also difliculties connected with shifting
-- :ime. Another difficulty in the analysis of interindustry
- :-{ages arises from the time elapsing between the fabrica-
: ,'r of a product, its delivery from the factory, its receipt
--. using sectors, and its consumption in these sectors.
I:-,s factor is particularly iurportant in the case of the
::r;-.le industries, rvhich cover a relatively tvide range of
.:rr.ities; more than one year can elapse between the
-:::inent of raw materials serving for the production of
--: r:ery and the consumers' purchase of the final product.
I:e efi'ects of this time factor are possibiy reflected in tlie
::i:i.:n for stocks and adjustments in table 1, but it is
:r:remely difficult to analyse them rvithout sufiicient
:lrnation.
I'oie l, showing the resources and uses of products

evaluated in tons, seems to provide an analytical tool
indispensable for studying the interrelations among
various branches of textile industries: but it cannot be
considered as any more than a means of partial analysis.
A table in terms of tons can hardly be sfficient by iiself
to determine the technical coefficients for the many stages
of transformation involved in the textile industries. fhe
conversion of such a table into value terms thus con-
stitutes a necessary second step.

Technical cofficients relating to textile rdw mdterials qnil
semi-products (tab\e 2)

The coefficients shown in table 2 are derived from the
transactions expressed in value terms. This stage of
analysis too is subject to many difficulties, and thelable
should be considered only as an attempt of a pre-
liminary nature.

The difficulties encountered at this stage relate to the
choice ofrepresentative prices for the group ofproducts
of which each production stage is composed. This
problem is in fact less serious at raw material stages,
especially when raw materials are imported. But in the
valuation of dornestic production the heterogeneity of
the products involved in a given branch prohibitj the
application of a nominal price relating to any single
particular product. Furthermore business turnovers are
seldom specified with sufficient product nomenclatur.e;
the part of the transactions not accompanied by monetary
clearance is usuaily excluded in turnover statiitics; this is
typically the case ofenterprises with integrated plants of
wocllen spinning and weaving. Thus recourse is made to
an average price in order to put together different sets of
information which are often incompatible: nominal
prices, turnovers and export prices. In this case the
average price reflects rather the structure of transactions
than the actual selling price.

While the resuits presented in value terms in table 2
should be considered as a preliminary summary of our
knowledge about the textile industries it is hoped that
they will also serve as an illustration of the framework
of research which has been proposed to facilitate
international comparisons of interindustry relations.

, To sum up: this note is intended to indicate only the
first step towards making international comparisons of
technical coefficients easier and more profitible. It has
no other ambition than to show that this approach is
feasible.

A detailed approach to the economic and technical
aspects of industry would help to reveal fundamental
structural data characterizing the modes of development
ofeach industry, which can vary from country to country.
The information to be derived from an internatioril
comparison under this approach would help to define
the degree of technological and economic developrnent
implied in the structure of interindustry transactioas of
each country considered. The structural data assembled
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through this approach could reinforce the information
contained in the conventional form of Leontief tables,
which is rather too synthetic to meet the real require-
ments of industrial planning.

International comparisons ought to go beyond the
limited frame of a study of technical coefficients. The
industries of different countries should be compared with
reference not only to the speciflc components of an
individual branch of industry but also to general data
characterizing each of the countries considered and the
structure of internal demand. This is particularly
necessary in the case of the textile industries, where
products have to be well adapted to a specific demand
pattern. Experience indicates that textile products indeed
depend on income levels and climatic conditions as well
as the social habits of individual countries.

The need for a precise knowledge of the demand
structure is particularly acute in the case of the textile

industries because of the rigorous linkage between the
products to be fabricated and the nature of the equipment
suitable to produce them. Raw materials are still highly
specialized according to the fibres to be treated, and their
lengths and properties, despite the effort made in the past
decade to create polyvalent interfibre materials. The
quality of products depends even more on the nature and
the length of the transformation process involved than
on the qualities of the fibres themselves. Thus synthetic
yarns when "textured" become quite different frorn
what they were previously.

In the textile industries the raw materials are valorized
according to precise uses defined beforehand. This strong
linkage between demand, products and fabrication
techniques makes it necessary to establish a special
scheme of analysis dealing with the bloc of textile
industries as a whole in the coiltext of international
comparisons.















AN INDUSTRIAL-COMPLEX APPROACH TO THE, COMPILATION AND ANALYSIS
OF INTERINDUSTRIAL PROGR..A.MMING DATA

Yera Cao.Pinna, Centre for Economic Studies and. Plans, Rome, Italy

There are at least three interrelated reasons for
recommending the organization of proposed research
through the industrial-complex approach rather than
through the single-industry or single-commodity
approaclies.

The major one is readily indicated by the general scope
of the task assigned to the programming section of the
Centre for Industriai Development, i.e. "to collect,
analyse and disseminate quantitative programming
data . . . that would be useful to developing countries
in formulating their industrial development programmes
and policies". Indeed, a comparative analysis of the
technical and market relationships observed within the
major sets of closely associated industrial processes in
rarious countries helps developing countries to evaluate
the over-a1l impact and the costs of alternative industrial
policies. The formulation of development policies in
developing countries is not in fact so immediately
concerned with the implementation of alternative
technologies in individual industries (which is the type of
problem facing the flnal stages of operational planning)
as rvith the evaluation ofdevelopment projects expressed
in terms of combinations and integrations of various
industrial processes.

Another reasorl for placing stress on the industrial-
ccmplex approach is that up-to-date engineering data
lbr speciflc industrial processes are available in abundance
from either public or private sources and can be easily
utilized by planning authorities or private f.rms, once a
decision has been taken to promote the expansion or the
creation of new capacity in a specific industry. It seems
to be of little use therefore to assemble scattered sets of
data supposedly representing the "technological stan-
dards" prevailing at a given point of tirne in specific
industry sectors, unless such data can be processed so
as to permit explanation of intercountry variations of
input-output coefficients. This latter task will not easily
be accomplished through the single-industry approach.

The third reason for preferring the industrial-complex
approach relates to the major sources ofvariations in the
technical coefficients. Since it is recognized that such
factors as product-mix, input-mix, price structure and
production scale cannot be strictly isolated with respect
to actual operational conditions of an individual sector,
all these factors should be jointly analysed country by
country in order to investigate the extent to which the
cross-country variation of technical coefficients reflects
the variation in the structural patterns of the productive
system, as distinguished from the variation of purely
technological factors.

It should also be pointed out that the extent to which
the already existing sources of information can be
utilized for these purposes-especially basic statistical
materials hidden behind the published form of conven-
tional input-output tables-will be limited rather
severely. In the first place, most of the tables compiled
during the early experimental stages in this area of
research could not be utilized for the purposes of the
study because of the practical impossibility of eliminating
the compilatory gaps and specification errors involved
in them. Secondly, the most recently published tables
relate to the period 1958-60 and have been compiled for
the purpose of general macro-economic analysis and not
for the purpose of industrial programming for an
individual sector. Therefore, even assuming (rather
optimistically) that it would be possible to assemble the
basic data used in the compilation of the most recent
input-output tables, it is doubtful that such a collection
would provide adequate information for a correct
interpretation of the intercountry variations in the
technical coefficients of many industry sectors.

Recent experience obtained in the compilation of the
1959 input-output tables for the European Common
Market countries has shown on the one hand that the
use of a common commodity classiflcation and of common
accounting criteria helps indeed to bring into evidence
some similarities and peculiarities of the general structure
of the various productive systems,r but on the other hand
that it is not sufficient for discovering the specific origins
of the intercountry variations observed as to the magni-
tudes of technical coefficients; such variations are in fact
quite large in many cases. It is doubtful that in Belgium
and Italy for example the basic data used in the inter-
industry compilation for certain broad areas (such as
chemical and mechanical industries) would be adequate
for identifying the real dissimilarities of input-output
relationships between these countries.

A comparison between the two sets of accounts pre-
sented in tables lA (Italy) and lB (Belgium) and also
between the two sets of coefficients presented in table
1C (both countries) indicates that within the particular
subsections of the Belgian and Italian tables (which
relate to the chemical and allied industries) the difference
between the absolute and the relative importance of some
input groups is by no means negligible; the intrasector
consumption within the five producing sectors first

l See Statistical Oflfice of the European Comrnunities, Tableaux
entries-sorties pour les pays de la Commwtautd Economiqur
Europdenne-Anfiexe aux infortnations statist ique s, Brussels, I 964.
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37 Rubber and amiant manufactures

38 Plasticsmanulactures

44 Petrol derivatives
(production and distribution)

A Total

B Other intermediate consumption

C Total intermediate conswnption

Dl Wages and salaries

Ds Social security contributions

D3 Amortization and other revenues

D Value-added

Epr Production at factor cost
(including intrasector consumption)

Ep, Indirect taxes (less subsidies) paid on
respective products

Ep Production at ex-factory prices
(including intra-sector consumption)

Source.' Tables 1.A and IE.

considered appears to be quite different in the two
countries.

The difficulty in measurirg and evaluating intrasector
flows is one of the major factors hampering the inter-
country comparison of input-output tables. Obviously
the only way to elirninate this handicap is to reduce the
magnitude of such flows by disaggregating as much as
possible of each sectoral activity (and of its product-
mix and input-mix) into the various constituent industrial
processes. But it would be simply an illusion that such a
a task could be achieved on the basis ofthe existing body
of national statistics with the help of the generally vague
and limited knowledge of statisticians about the complex
technologies prevailing in various industrial processes.

It is worth pointing out that many of the most striking
differences observed in the 1959 tables of the European
Common Market countries seem to be almost
inexplicable, even for the steel and energy sectors, for
which fairly detailed sub-matrices were compiled in both
physical and value term.s.

In the light ofthe recent experience gained in the field
of intercountry comparisons of conventional input-
output tables therefore one should assume that it is about
time seriously to consider the advisability of diverting
part of the considerable amount of tirne and money
consumed in the preparation of such tables to the
organisation of a new data system which would permit
not only an improvement in social account estimates or

I
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1.0000

.694'1

.57 t4

.0093

.0075

.035

.0564

.0299

.0657

.0409

.3796

.4199

.4453

'4608

0l 82
a'739

.0064

'0085

.0444

'0218

.3924

.3302

.9714

.9782

.0286

.0218

1.0000
1.0000
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1.0000
1.0000

.2303

.1402
.0'719
.15.48
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.0965
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1.0000
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.0237



COMPILATION AND ANALYSIS OF INTERINDUSTRIAL PROGRAMMING DATA V. CAO-PINNA 22i

the elaboration of consistent sets of macro-economic
projections but also the incorporation of technological
information into economic model-building so as to meet
present and future needs for operational planning. This
suggestion (already put forward by others since 19612)
should receive full consideration in formulating the
parameter patterns project of the CID. This would help
to bridge the gap between statisticians and industrial
engineers and also to improve the qualitative standards
of input-output systems (at least with regard to fast-
growing industries and new products arising from the
most advanced technologies).

This proposal should not be interpreted as a suggestion
encouraging a shift from general to partial economic
analysis: on the contrary selective studies on the techno-
logical aspects of industrial development should be
organized in such a way that any pool of technical data
could be easily reassembled into the general framework
of classical (static or dynamic) input-output analysis.

Nor does that proposal imply that the new data system
should necessarily cover an entire national economy,
since there are a number of sections of the productive
system which are not very strongly interrelated; such
sections are typically more directly linked to consumers'
behavioural patterns than to technological progress, and
consequently their development can be analysed by
means of other analytical tools.

The proposed project of the Centre for Industrial
Development may or may not be easily adaptable to the
institutionalization of this new data system, for such an
institutional matter should be handled through the work
programme of the United Nations Statistical Office.
However the proposed research of the Centre will in any
event have to face many problems which could not be
adequately solved without implementing, if only in a
tentative and ad hoc manner, such a nerv data system.

These problems may be grouped under the following
headings:

L Delimitation of an industrial-complex area and its
relationships with the rest of the economy;

II. Preparation of a detailed classification scheme for
the inputs and products of an industrial-complex
atea;

III. Preparation of a document specifying the criteria to
be followed in compiling various speciflc submatrices
and dovetailing them into an over-all framework of
the economy;

IV. Preparation of special questionnaires for collecting
data not readily available from the existing stock ot
statistics.

Some suggestions follow as to the first three types of
problems.

2 See W. I. Abraham and M. Hoffenberg, Sonrc Problems of
Standardizatton, presented at the International Conference on
Input-Output Techniques, Geneva, 1961.

I. DsLrMrrerIoN oF AN INDUSTRIAL-CoMpLEX AREA AND

ITS RELATIONSHIPS WITH THE REST OF THE ECONOMY

it is hardly necessary to mention the difficulty oi
establishing the frontiers of an industrial-complex in the
context of an over-all input-output model. Howe'rer,
since the process of vertical and horizontal integration
within and between industries is so rapid in developed
economies, rather broad terms of definition may be
accepted in delimiting each set of closely related activities.
It is evident that some common and objective criteria
must be used for isolating specific industries whose
technological relationships are to be analysed in detail in
terms of an industrial-complex sub-matrix.

The delimitation of the five broad areas proposed by
the Centre is not based on a common criterion, since only
the third one (chemicals, rubber products, petroleum and
coal products) covers a partial but sufficiently self-
contained set of interrelated industrial processes. The
fourth (paper, woodworking and non-metallic mineral
products) and the flnal area (textiles, leather, food-
processing and other miscellaneous consumer goods)
seem to be too broadly defined and lacking in congruity
of terms of interrelationship among their constituent
productive processes.

The common origin of the basic inputs (farm products
in the latter examples) can in fact be a valid delimitation
criterion only if the basic inputs are so specialized (as in
the case of forestry products, fibres, animal breeding etc.)
that one-way processing sequences can be easily identi-
fled. It appears therefore that those last two areas have
been proposed with a view to implementing the single-
industry or commodity approach rather than the
industrial-complex approach.

The basic criterion to be used in establishing an
industrial complex should be grounded on the nature and
extent of technological interdependence among various
industries. It is known that such interdependence arises
from the multluses of the product-mix of an industry,
and from the complexity of technological processes

within an industry.

The flrst aspect suggests that the production scale and
product-mix of a given industry depend to a large extent
on the demand levels and the technologies prevailing in
many other productive sectors; the second aspect on the
other hand suggests that the production scale ancl

product-mix of other productive sectors depend on the
output level and the technology prevailing in that
particular sector. And it is also known that the industries
producing intermediate goods in particular are strongly
affected by the first type of relationship, while the second
type tends to be specially important for industries
producing flnished goods.

This distinction holvever cannot be very ciear-cut in
the productive systems of developed countries, sincc
many industries are closely connected in both directions.
The strict definition of an industrial-complex area shoulcl
therefore relate to the tightness of interrelations on bctir
the demand and the supply sides.
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Delimitation of an industry-cornplex area may be
undertaken by grouping together industries characterized
by such two-way interdependencies or by one-way
relationships with the rest of the productive sectors.
Among various possible criteria a very interesting one
has been suggested in the presentation ofan analogue ol
the 1958 United States input-output relations.3 The most
peculiar features of this multi-coloured and triangulated
table are that in each cell of the 8l x 81 interindustry
table are registered three types of fi.gures. of which the
fi.rst represents the absolute flgure of the interindustry
transaction, the second the corresponding input-output
cocfficient, and the third the corresponding coefficient of
the inverse matrix (I-ar\'t. The cells with input
coefrcients grealer than I /81 are coloured for visual aid.

r See W. W. Leontief, "The Structure ol the U.S. Economy",
in Scienrific Antericail, April, 1965.

Different cclours are used to distinguish the six major
areas into which the 8l productive sectors are classifi.ed:
final non-metals, final metals, basic non-metals, basic
metals, energy and services. The critical ratio of
U81 : 0.0123457 corresponds to what would result if all
the sectors were interrelated to an equal extent.

Although this procedure is obviously affected by the
particular aggrcgation level invoived in the United States
input-output table for 1958 the method may provide a
practically useful criterion for delimiting the external
framework of an industrial-complex submatrix (which
relates to a group of sectcrs whose relationships with the
rest of the productive system run characteristically in a
one-way direction), The same approach also suggests a
criterion which might be used for delimiting an industrial-
complex area covering the most relevant two-way
relationships within a given set of closcly associated
activities. It rvould be preferable however to use different

Total
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TABLE 2. POSSIBLE DELIL4ITATION OF THE INDUSTRIAL-COMPLEX AREA FOR THE CTIh\{ICAL AND ALLIED INDUSTRIES

IN THE CONTEXT OF THE ITALIAN PRODUCTryE SYSTEM
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critical ratios for diflerent sectors; this differentiation
may be made according to the number of effective inter-
industry transactions originated (on both demand and
supply sides) by the production level of each sector, and
thus the delimitation brings into evidence only those
interindustry transactions which imply higher ratios than
the critical ones, computed for columns and rows respec-
tively. Suppose for instance that in an 81 x 81 input-
output table the number of effective transactions between
a given sector and other productive sectors was 20 along
the colurnn and 50 along the row (this sort of situation
occurs typically for an intermediate sector): then the
critical column and row ratio for this sector would be
0'50 (1:20), and 0'020 (1:50) respectively.

The meaning oi such sectorally diversifled ratios may
be less abstract than that of the single over-all critica-l
ratio, since they imply an identical degree of inter-
dependence only between a given sector and the part of
the remaining sectors with which it does in fact have
transactions. The deviations from such sectoral ratios of
the actual column and row distributions of the trans-
actions of individual industries of which the sector is
composed would provide an objective measure of the
degree of concentration involved in the input and the
market structure of the sector.

This criterion is applied tentatively to the table for 1959
of input-output in Italy, to define an industrial-complex
area associated with the chemical industries. As can be
seen in table2 the input coefficients and the row distribu-
tion coefficients of the five industries considered (both net
of intrasector consumption) are registered in the upper
and the lower section in each cell respectively, and only
the triangles containing coefficients higher than the
corresponding critical row and column ratios (as above
defined) are shadowed.

This device brings into evidence the fact that in the
Italian productive system the industrial-cornplex area of
the chemical industry is rather broad, covering practically
all the fi.ve sectors considered. The following charactei'-
istics may be noted in particular":

(a) Transactions betwecn the chemical industry and the
synthetic materials and artiflcial flbres industry grearly
exceed the magnitude represented by the respective
critical column and row ratios;

(6) transactions between the petroleum derivatives
industry and the basic and final chemicals industry and
(obviously) those between the synthetic materials industry
and the manufactures of plastics are also of great
signifi.cance in relation to the critical ratios; and

(c) significant one-way relationships exist however
between rubber manufactures and the chemical industry
and also between the plastics manufactures and the
chemical industry.

The delimitation of this fi.ve-sector cornplex would be
better warranted if one had started rvith a further dis-
aggregation of these sectors, and had investigated flrst
the most tightly packed sub-area composed by the
chemical and synthetic materials industries alone.

In an analysis of industrial complexes it is evident that
attention cannot be confined to the interrelationships
within the selected area, since its relationships with other
productive sectors should be carefully investigated from
a technological viewpoint in order to make sure that such
relationships run, if approximately, only in a one-way
direction.

The less restrictive criterion used by Professor Leontief
in his presentation of the 1958 input-output table for the
United States as applied to the same Italian table, are
presented in table 3. Here, in addition to the cells of the
submatrix relating to the fi.ve chemical and related
industries, a cross is registered also in those cells for
transactions olthese industries with other supplying and
purchasing sectors whose relative magnitudes exceed the
over-a1l critical ratio: 1:65 : 0'015384 (66 being the
order of the Italian input-output table and 65 the
maximum nnmber of transactions of each sector, when
intra-sector consumption is excluded). This table can thus
be considered as indicating the minimum desirable level
of disaggregation which should be used in designing a
general framework for the analysis of the industrial
complex area considered in this example.

l[. ClessrrlcArloN oF rNpurs AND ourpurs FoR r]rl
INDUSTRIAL.COMPLEX ANALYSIS

Another major problem concerns the desirable degree
of disaggregation to be adopted in describing and
analysing the input-mix and the output-mix of the
sectors covered by an industrial-complex area. This
problem of classification ought to be tackled simultan-
eously for all the areas of the productive system to be
studied in terms of industrial ccmplexes.

Preliminary investigations should therefore be made
not only on the spread of technological and market
relationships and the degree of specialization to be
involved in each industrial-complex sub-matrix but also
on the practical possibility of integrating various sets of
detailed information into the general framework of a
classical input-output model without incurring serious
gaps or inconsistencies in the process of rearranging
various submatrices.

The use of transformation matrices would indeed
permit the consolidation of a commodity-flow table into
an interindr.rstry matrix in an almost mechanical manner.'r
The problern is however much more complicated than it
appears at fi.rst sight because more than one different
approach rvould have to be followed in investigating the
technical relationships within each industrial-cor;rplex
area. For many industries the within- and between-
industry relationships can be investigated on a ccm-
modity-basis, both for the input and the output sides of
transactions. For certain industries however only thc
process-approach can shed light on technological
relationships. In some indLrstries the changes in product-

a See University of Cambridge f)epeltment of Applied Ecor:omics,
"A Social Accounting Matrix for 1950", ,,1 Prograntnt: "for 

Growtlt
(Chapn.ran and I-Iall, London, 1962).
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mix are in fact so closely related to changes in input-mix
that technologies are far from being constant, even at the
individual plant level.

It is possible to distinguish three cases in any attempt
to solve the classification problems to be faced in the
setting up of an industrial-complex submatrix.

(a) The simplest case refers to those industries where
lixed proportions of given basic inputs are required per
unit of a given product (this is likely to be the case for
some chemical products such as fertilizers, and for many
mechanical products).

(6) A less simple case relates to those industries where
fixed proportions of alternative basic inputs may be used
per unit of a given prodllct (for instance, in the pro-
duction of synthetic materials).

-\'otc.' Betuceu-indusrry relationships our of the intlustrial-complcx
coelicients of purchasing sectors are abovc the gencral standard ratio

(c) The mcst complex case occurs in those industries
wh.ere alternative basic inputs may be used in varying
proportions per Lrnit of a given product : a typical example
is offered by petroleum products derived from crude oils
of di{Ierent qualities and/or from different types of
processing.

For the first case a detailed analysis of product-mix
may be suficient to determine the consumption of
relevant basic inputs. In the second, detailed information
on both product-mix and input-mix should be available
for investigating intercountry variations in production
technologies. Finally, in the most complex cases the joint
variation of input-mix and product-mix may make it
practically impossible to find any stable pattern of
technological relationships.

Thus for the first two types of industry groups it would
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Tr.sLE 49: It,r,t-v, 1961-pERcENTAGE DIsTRIBUTIoN oF pr-Asrrc MATERTALS coNsuMED IN THE MAJoR usrNc st:cloRs
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THE HIERARCIIICAL STRUCTURE OF INTERINDUSTRIAL TRANSACTIONS

Ernst Helmstiidter, Unioersity of Bonn, Feileral Republic of Gumony

Simple models of the production structure often show
a strictly hierarchical order of the producing sectors.
The flow of goods begins with a sector where raw
material is produced; it is followed by a sector of
manufacturing, and the last stage produces the final
goods for consumption or investment.

Input-output models of the economic structure are
rnuch more complicated. There exists a multiplicity of
transactions among numerous sectors, for practically
every sector delivers to and receives from every sector.
The idea of a hierarchical order does not seem to have
any chance of application in such a model. But if we
accept some plausible definitions we are able to bring
the sectors even of an enlarged input-output model into
a well defined hierarchical order.

This order is the result of the triangulation of a trans-
actions matrix. Triangulation itself means to arrange the
sectors in such a way that the sum ofall transactions on
one side of the main diagonal of the transactions matrix
is maximized and the sum of the transactions on the
other side is minimized.

What is the purpose of ascertaining the sector hierarchy
by triangulation? First of all we want to know the peculiar
structural properties of the interindustrial transactions:
the mutual dependence or independence of the single
sectors and groups.r By the triangulation oftransactions
matrices we find in fact that transactions flow mainly in
one direction; mutual transactions are relatively rveak.
In other words interindustrial transactions shorv a strong
linearity instead of an expected circularity.

The triangulation of transactions matrices provides a
basis for the definition of some ratios which are useful
for intercountry comparisons. One such ratio is the
"degree of linearity", which has the same value in all
industrial countries.

Another purpose of triangulation is to facilitate the
delimitation of transaction blocs. Such a bloc is character-
ized by the specially high degree of linearity of the
transactions between the sectors which form it.

The characteristics of interindustrial transactions
revealed by triangulation may also be useful in actual
planning, especially while plans are in their experimental
stage. It is easier to estimate the effects of a planned
activity when one realizes that a relatively strong one-way
interdependence exists amoDg sectors.

The hierarchy of industries is also of great importance

l See W. Leontief, Input-output Economics (I.{ew York, Oxford
University Press, 1966), p. 48.

in dynamic problems. The static solution of an open
Leontief-model gives only the values of production which
are compatible with a certain flnal demand vector; but,
if we examine a process of expansion with structural
changes of the flnal demand vector-as in the case of
developing economies-we have to explain how the
expansion of the single sectors would progress period by
period. Some sectors must initiate the structural change
and others have to follow suit in order to avoid idle
production capacities.

This article gives (I) a short description of the method
of triangulation, and (II) defines some useful measures
for structural analysis. The basic flndings of empirical
research work are then presented (IID, and conclusions
are drawn for further investigations and applications (IV).

I. Mrtnoo oF TRTANGULATIoN

(a) Basic ideas

If sectors of an economy did not contain any mutual
transaction relations-like those shown in figure I-the
triangulation rvould not cause any drfficulty and the
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triangulated transactions matrix of that flow diagram
would be as shown in figure II. The matrix is perfectly
triangular and there exists only one direction of flows.
Because there is no mutual or circular flow one can speak
of a strict linearity of the production structure.

Frounr Il.

@
@

ABCDFD
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B

c

D o
Empirical transactions matrices contain mutual

deliveries between sectors, even if in a relatively weak
measure. From this single fact arises the difficulty of
triangulation. The basic criterion for triangulation thus
consists in assigning an appropriate directional weight
to mutual flows between sectors.

H. Aujac suggests a criterion of "better customer".z
According to this criterion sector,4 is considered a better
customer than sector .B if the delivery ftom A to B
(Xru) in relation to the total output of A (X) is smaller
than the delivery from B to A {Xu) in relation to the
total output of ,B (Xr) :

\- u . !!4 -, "A is abetter customer than 8". (l)XA -XB

In figure II the sectors below or on the right-hand
side of a given sector are all better customers of this
sector. The better customer criterion in this case would
permit triangulation of the transactions matrix.

As both Aujac3 and Massona point out, the better
customer criterion is not sufficient to triangulate actual
interindustrial matrices: further aspects must be taken
into consideration.

Chenery and Watanabes suggest starting the triangula-

tion with a provisional arrangement of sectors. Sectors
at relatively primary stages will generally show a

relatively small share of inputs from other sectors and of
outputs to flnal demand, Final stage sectors on the other
hand will have a large share of inputs from other
industries and of final demand output. Arranging sectors
according to these shares is only the first step. Chenery
and Watanabe suggest that a further arrangement of
sectors should then be made so as to maximize the sum of
entries on one side of the transactions matrix. But they
give no further explanation as to how to do this.

In a recently published article Simpson and Tsukui6
triangulate transactions matrices directly by maximizing
the sum of transactions under the principal diagonal.
This is the procedure that has been described in detail
elsewhere by the present author.T

The maximization of a sum of flows is the consequence
of a criterion for arranging single sectors and gioups.
Let us consider two sectors, A and.B, which deliver to
each other. In general the two flows have different
amounts

xAB+xBA. Q)

All rve need to do is to accept the definition that the
sector making the larger amount of delivery should be
taken as the primary-stage sector relative to the other
sector. From this principle follows the triangulation of
the transactions matrix by maximization of the flow sum
above (or below) the principal diagonal.

lf XaB) Xa,q we regard I as being at a primary
stage relative to ,8. This means that B on the output side
of ,4 is more important than on the input side, and vice
versa that ,4 is more important on the input side of B than
on the output side. We can say that A with respect to B
plays the role of a relative supplying sector, and that B
with respect to ,4 plays the role of a relative demanding
sector. The underlying criterion can be called the relative
supplying-demanding criterion.

By accepting this criterion we can use it for the arrange-
ment not only of single sectors but also of groups of
sectors. If we arrange single sectors and all possible
groups according to the relative supplying-demanding
criterion in such a way that we allocate relative primary-
stage sectors and sector groups above or on the left-hand
side of the corresponding demanding sectors and sector
groups we automatically maximize the sum of the
transactions above the principal diagonat.

If empirical transactions matrices have certain
properties which in all practical cases can be taken as

I D. Simpson and J. Tsukui, "The Fundamental Structure of
Input-Output Tables: An International Comparison", it Review
of Economies and Statistics, vol. 47,1965, pp. 43+446.

? E. Helmstiidter, "Produktionsstruktur und Wachstum", in
Jahrbilcher fiir Nationaldkonomie und Statistik, vol. 169, 1957,
pp. 113-212 and 427449; "Die geordnete Input-Output-Struktur",
in Jahrbilcher fiir Nationaldkonomie und Statistik, vol. 174, 1962
in pp. 322-361; and "Die Dreiecksform der Input-Output-Matrix
und ihre m6glichen Wandlungen im Wachstumsprozess", in
F. Neumark (ed.), Strukturwandlungen einer wachsenden Wirtschaft,
Schriften des Vereins fiir Soztalpolitr& NF 30/II, Berlin 1964,
pp. 1005-1063.

'zH. Aujac, "La hi6rarchie des industries dans un tableau des
6changes interindustriels et ses consdquences sur la m.ise en oeuvre
d'un plan national d6centralis6", it Revue iconomique, Vol. 1I,
no. 2, 1960, pp. 169-238.

3 Op. cit.
n D. Masson, "Mdthode de triangulation du tableau europ6en

des 6changes interindustriels" , in Revue iconomique, vol' I I, no. 2,
1960, pp. 239-265.

u Fi. B. Chenery and T. Watenabe, "International Comparisons
of the Structure of Production", in Econometrica, vol. 26, 1958,
pp.487-521.
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given there exists only one arrangement of the sectors
which maximizes the sum of the above diagnonal entries.
This well-defined arrangement forms the sectoral
hierarchy.

(b) Mathematical formulation

Let X be a square matrix of order n with the following
elements:

X*>0 ; i,k:1,2,...,n (3)

The rr rows and columns of X are fixed by ordinal
nurnbers8 (i.:1., 2., . . ., n.) beginning at the left
end of the main diagonal of X. Instead of speaking of the
i. row or column we speak of the l. stage. The task of
triangulation is to arrange the staging of sectors in such
a way that the sum of the above-diagonal entries is
maximized:

(r- 1)

,:I, '''*' 
: max (4)

k>i

The same arrangement minimizes the sum of the below-
diagonal entries and maximizes the sum of the above-
diagonal entries in the difference matrix A. We denote
the elements of this matrix as foilows:

dr.*.:X;.r.-Xr.i.. (5)

Then the arrangement is intended to give

(r- 1)

I di.1,. : trrzx . (6)
i=l
k>i

The staging of sectors has to be done in a systematrc
way. Our flrst step consists in satisfying the following
conditions:

Z, d,.0.>0 ; m:(i+l),...,n ; (7)
k=(,*1)
(i- 1)

I do.,.>o ; tn:1,...,(,-1) (8)
k=m

Inequality (7) states that all the row sub-sums in the
difference matrix 4, which can be obtained from the
diagonal to the right, (rave to be positive; (8) concerns
the column sub-sums to be obtained from the diagonal
upwards. They also must be positive.

If (7) or (8) is not satisfled we can always rearrange the
sectors. Given a contradiction to (7):

ill

I di.r..: -c<o ,
k=(r+ t)

because of the skerv symmetry of the difference matrix
A we have:

m

I d*.i.:c>o
ft=(,+1)

8 In this formulation a point following a number indicates that
the number is ordinal: e.g, i. means i-th.

Let sector A be at the i. stage. If we move this sector
to the m. stage and move the sectors which were at
stages from (r+l). to m. to stages from i. to (m-l).,
then the row sub-sum (-c) disappears from the above-
diagonal side of A and the column sub-sum (c) comes in.
This is in accordance with (8) and so alter the rearrange-
ment we have:

(m- r)
I dv^.:c)o
l=i

In the same way contradictions to (8) are eliminated.

Each contradiction to (7) and (8) can be removed by
taking one sector only out ofthe sequence ofsectors and
putting it in another position. If a contradiction to (7)
exists, we may have the following sequence of sectors

--). --+ . -+ A -+.B.. -r ..C -+. r. 4.,

where the sector ,4 holds the i. stage and C the rn. stage
according to the notation in the sum of the left-hand side
of inequality (7). After the necessary rearrangement the
ne\il sector sequence is

' --) ' --+ ' --+ B. . --+ .. C -+ A -r . --) . --+ .

with A on the m., B on the i. and C on the (nr- l). stage.
In the case of a contradiction to (8) we may first have the
sequence

. --+'-+ , --+ B., --).. C -> A -). -). --+. ,

where ,{ holds the i., B the m. atd C the (l-1). stage.
After the necessary rearrangement we have the sequence

. --'' --) - A-- 8,, --..C ->. --+. J.,
where,4 holds the m., B the (mil). and C the i. stage.

The rearrangement, lvhich lets the contradictions to
(7) and (8) disappear, changes only the position of a
single sector A relative to acertain number of neighbour-
ing sectors such as B and C. Those other sectors, which
are marked by three dots on the left-hand and right-hand
ends of the sequence in the above examples, do not
change their stages.

Each such rearrangement lets disappear from the
above-diagonal side of the A matrix any given negative
sub-sum (-c) and brings in the positive sub-sum (c).
Through such a rearrangenent the sum of all above-
diagonal entries of the A matrix increases. It is obvious
that any process of rearrangement must somewhere
come to an end because the maximum sum of theabove-
diagonal entries is limited.

We now call the above procedure "simple rearrange-
ment". This simple rearrangoment can fullill conditions
(7) and (8), which are only necessary, but not sufficient,
conditions for the maximizing arrangement of sectors.
The second step is to form "rearrangement chains,, by
which two or more sectors or groups of sectors change
their relative positions simultaneously. Theoretically
there are a number of possible rearrangement chains.
But fortunately the triangulation of actual transactions
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matrices requires the application of rearrangement
chains only infrequentlY.e

II. Srnucnrnar, Rartos

Some ratios are useful for an analysis of Eiangulated
transactions matrices. "Degree of linearity" I is defined
as the percentage ratio of the sum of above-diagonai
entries V^,, to the total sum of interindustrial trans-
actions 7:

A: lggV** ' 
(9)

T

The successfulness of triangulation may be measured
with reference to an absolute degree of linearity X, which
itself is independent of the triangulation. We sum up the
absolute values of the above (or below) diagonal entries
in the A matrix:

o :"f, I a,.o.l (10)

Ei I I

Sum D is the highest limit which could ever be reached
by triangulation, which satisfles (6). Now, using D, we

deflne the absolute maximum sum of above-diagonal
entries V that could be attained by triangulation:

t : D +TJ :T:! (11)22
The absolute degree of linearity f will then be obtained

AS:

I : toov- . (12)
T

It always holds that:

(13)

The difference between these two values:

6:).-1 (14)

shows how close the actually performed triangulation is
to its thinkable target.

With D, we can calculate a "spread ratio" s for a trans-
actions matrix:

s:100 (1s)

individual sectors. We deflne the partial degree of
linearity of sector i as:

2i:100ry, $7)
Ii

where

(r- 1) t
Yr^a: I X*.i.* I xi.*.

k=t e=(r+t)

and

where

Ti : 
E,*0.,.+ prx*t. . ,

The absolute partial degree of linearity is:

,.). : 100 j-j-.,t 
Ti ,

(1 8)

(1e)

(20)

(21)

(22)

(23)

Ti+Di
vi

2
and

Substituting DIT from (11) and (12) we obtain

100+s1: 
2

), -,\ and s indicate over-all characteristics of a trans-
actions matrix. But similar ratios can also be used for

s For a more detailed description of the rearrangemer-rt chains,
see E, Helmstidter, "Dreiecksform der Input-Output-Matrix und
hire m<iglichen Wandlungen im Wachstumsprozess", op. cit.,
pp. 341-356.

Di : 
uI la,.o. I

The partial spread ratio is given by:

si : 100 21-
Tr

III. Eupmrcal FrNprNcs

Table I contains the ratios ,\, I and s for 36 triangulated
transactions matrices obtained from 16 countries. The
number of sectors varies from 6 to 38. The degree of
linearity I of the triangulated transactions matrices
averages 82.9 per cent-that is, the sum of above-
diagonal entries is 4.8 times greater than the sum of
below-diagonal entries. There exists in general a strong
linearity in the structure of transactions, and the
differences in this ratio among various countries are
generally small. In the matrices of the United Kingdom,
the Netherlands and Israel the values of ,l are appreciably
lower than in others. Cyprus (No. 29) has the highest l.

One would expect the degree of linearity to be nega-
tively correlated with the degree of aggregation. This is
in fact the case with the matrices of the United States
for 1939 (Nos. 14, 17 and 36). The 1953 matrices of Italy
(Nos. 13 and 34) and the 1954 matrices of the United
Arab Republic (Nos. 12,26 and 27) however contradict
that expectation.

The data in table 1 leave unanswered the question of
whether there exists a systematic relation between,tr and
the level of industrialization. A high I is shown by the
following relatively less industrialized countries: Italy
(Nos. 2 and 34, but not No. 13); the United Arab
Republic (Nos. 12, 26 and 27) an'd Cyprus (Nos. 29 and
30). Two relatively highly-industrialized countries have
a low l: the United Kingdom (Nos. 6 and20-23) and the

11
)"

D

r

(16)

:
n



THE HIERARCHICAL STRUCTURE E. HELMSTADTER 235

TABLE I : STRUCTURAL RATIos oF TRIANGULATED INTERINDUSTRIAL TRANSACTIONS MATRICES

.ly'o. Cuntry Year

Numbq
of

sectols ^)- 5

I
2
3

4
5
6
7
8

9
l0
1I
l2
13
14
15
l6
t7
18
19
20
2t
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36

Japan .

Italy ..
Norway
United States
Federal Republic of Germany
United Kingdom ..... . ....,
Netherlands
Denmark
France .

OEEC member countries . . .

Poland .

United Arab Republic . . .. .

Italy ..
United States

,, ',
t, ,,

,, ,,
Federal Republic of Germany

,, tt t, ,j

UnitedKingdo-..........

Poland .

India .

United Arab Republic .. . . .

r.'Jir . .']. . . . . .,]. . . . . : : : . : .

Cyprus .

Federal Republic of Germany
Belgium
France .

Italy ..
Netherlands
United States

1951 29 83.4
1950 29 93.8
19s0 28 83.8
1947 29 83.3
1953 23 83.9
t9s4 23 76'0
1951 25 79.0
1949 19 82-6
19s6 Is 87.7
1953 26 86'6
1957 20 82.6
1954 28 93'0
t9s3 26 79.4
1939 l0 67-3
t9t9 13 82.2
1929 13 81.7
1939 13 82.3
19s3 8 81.2
1960 35 80.6
1935 11 71.6
1948 9 76.2
1950 9 73.6
t9s4 10 72.8
1957 7 82.4
1960 10 84.0
19s4 7 91.0
t954 33 92.8
1958 6 74.4
19s4 14 91.4
1957 14 96.9
1953 t7 85.7
1953 17 85.0
19s6 1s 81.3
1953 16 88.6
19s6 16 75.8
1939 38 84.2

88.4
94.8
87.2
86.3
88.7
78.7
84.0
83.1
89.3
89.1
85.4
94.6
84.2
74.6
86.8
86.2
87.3
83.2
82.7
76.6
17.6
75.0
73.1
83.8
86.2
91.1
9s.2
75.3
97.8
97.4
88.8
88.6
85'7
89.9
80.0
91.1

76.7
89.5
74'3
'72.6

I 1.5

57.3
67.9
66.1
78.6
78.2
70.1
89.2
68.3
49.4
73.5
72.4
74.5
66.4
65.4
53.1
55.1
s0.0
47.3
67.5
72.3
82.2
90.5
50.5
95.6
94.7
77-7
77.2
71.4
79.9
60.0
82.1

Unweighted arithmetic mean 82.9 85.8 71.5

Nole.' For source ofthe untriangulated transactions matrices see Helmstiidter, "Die Dreiecksfom der Input-Output-
Nlatrix und ihre mdglichen Wandlungen im Wachstumsprozess", ob, cit.

Netherlands (Nos. 7 and 35). But this is certainly not
sufficient in itself to establish a meaningful hypothesis
about the relationship between I and the degree of
industrialization.

At the present stage of research it is not possible to
point oLrt specific facts which might account for the
variation of the value of I among different countries.
We have to be satisfied here with the statement that the
linearity of transactions is generally strong and differs
from country to country more or less insignificantly.

Let us now compare the actual degree of linearity tr

with the absolute degree of linearity f, both shown in
table 1. This last ratio avera5es 85'8 per cent. Its
difference from I amounts to only 2'9 per cent. If the
above-diagonal sum reached the absolute maximum of
7we could gain only a slightly better triangulation. The
highest possible gain amounts to 7'3 and 6'9 per cent
(United States, Nos. 14 and 36). But in all these cases
one can easily show that the absolute maximum of the

above-diagonal sum Zcannot actually be reached by a
further rearrangement of sectors.

Triangulated transactions matrices for three different
countries at three different dates are illustrated in
figures III, IV and V. These figures show the difference
matrices/ of three transactions matrices with more than
30 sectors. Solid circles show the positive differences of
mutual transactions and open circles the negative
differences. Ifthe triangulation could realize the absolute
degree of linearity fr) all solid circles would be allocated
above the principal diagonal and all open circles below
it.

Although not all solid circles are situated above the
diagonal, in the case of figure III (the United States,
1939\ ll.per cent of them are. In figure IV (Federal
Republic of Germany, 1960) the percentage is 78 per
cent and in figure A (United Arab Republic, 1954) it is
87 per cent. These percentages are in a certain relation
to the degrees of linearity of the transactions matrices
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Stage No
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FIGURE IV. Tnr DIFFERENcE MATRIx oF THE TRIANGULATEDS TRANsAcrIoNs MATRIX, Frornu Rspunuc or Grnuluv, 1960
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of the three countries, which amount to 84.2 per cent in
the United States, 80.6 per cent in the Federal Republic
of Germany and 92'8 per cent in the United Arab
Republic as can be seen from table 1 (Nos. 36, 19 and
27).

These three figures visualize the general character of
triangulated matrices. A comparison between the three
tables brings to light some interesting facts. First the
difference matrices have zero elements (absence of either
solid or open circle) in different measures. The matrices
offigures III and V contain 30 per cent ofzero elements,
that offigure IV only 2 per cent. The triangular character
of the matrices of figures IV and V is much more pro-
nounced than that offigure lII. The clearest triangularity
is given by flgure V. In figure IV triangularity is clear too,
but there exists a bloc of five sectors (which are basic
material sectors) with relatively high inputs from sectors
at the end of the sector hierarchy. The matrix of figure III
also shows some blocs, but in that of figure V solid circles
and open circles are distributed in such a way that we are
not inclined to isolate blocs of several sectors.

As an example of further structural analysis the
triangulated transactions matrix of the United States
for 1939 with 38 sectors is reproduced in table 2. In this
table we have tr:84.2 per cent. The above-diagonal sum
is 5'3 times larger than the sum belorv the diagonal.

Triangulation brings the sectors into a hierarchical
order. The raw material sectors are located at lower
stages and the flnal producers at higher ones, as shown
by the industry column on the left-hand side of the matrix
in table 2.

Table 3 shows the partial degrees of linearity for the
38 sectors in the 1939 United States matrix. In general,
differences between tr, and l; are a little larger at
Iower stages than at higher stages. The relatively final
stages seem to fit somewhat better on the whole into the
hierarchical arrangement than the relatively primary
stages.

Considering the entries x,o larger than $10 million
in table 2 alone, we flnd 255 entries above the diagonal
and 130 below it, i.e. only 66.3 per cent lie above the
diagonal. But if we pick out only the entries larger than
$100 million we have 88 entries (81.5 per cent) above the
diagonal ard 20 below. In terms of values of these entries
the above-diagonal sum is 89.1 per cent ofthe total sum
of these entries. The large-value entries in the matrix
are more strongly triangulated (89'1 per cent) than the
entries as a whole (l:84.2 per cent). This is the reason
for the relatively high number of solid circles below the
diagonal in figure III. These solid circles are related to
generally small entries in the transactions matrix.

The stages 7 to 2l form a bloc of relarively strong
triangularity with respect to their mutual deliveries.
Above the diagonal there are 90 (or 93.8 per cent)
positive entries while there are only six below it. Equally
strong triangularity holds for the little bloc formed by
stages I to 6.

So far we have considered only a few ratios for
structural analysis of this kind" Other ratios may well be

of interest, too. For example, one could draw some
parallels both above and below the main diagonal, and
compare the sum of the entries between the first parallel
and the diagonal, between the first and the second
parallels, and so on, but this is not the place to go into
this kind of structural analysis.

IV. CoNcr,usroNs

This article has tried to give an outline of the possi-
bilities of structural analysis by the method of triangula-
tion. This method has revealed the hierarchy of industries
or the relatively high degree of linearity of the inter-
industrial transactions.

If one accepts the basic "relative supplying-demanding
criterion", then triangulation means to arrange the
sectors so that the sum offlows on one side ofthe principal
diagonal of the transactions matrix is maximized. A
well-deflned sectoral hierarchy is the result of this
triangulation criterion.

Intercountry studies in structural analysis are based
mainly on comparisons of structural properties, and they
require the formulation of structural characteristics. The
triangulation of transactions matrices gives a broad basis
for definitions of structural ratios which can be used for
purposes of comparison. The special viewpoint of this
method concerns the over-all characteristics of matrices
rather than regarding isolated transactions within such a
matrix.

The triangulation approach is useful not only for the
comparison of structural characteristics of different
countries but also for planning structural activities; and,
especially with dynamic problems, it is advantageous to
realize that a remarkably strong sector hierarchy exists.
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Tnst.e 3: Par,rrel RATros or rHE TRTANGULATED TRANsAcTIoNS MATRD(, Uxrrno SurEs, 1939

Stage

^'o.

Seetor 5
i) ;.t

l. 36
2.4
3. 12
4.7
5. 10
6. 35'1. 19

8. 16
9. 11

10. 25
11. t7
12. 22
13. 3

14. 15
15. 23
16. 24
17. 6
18. t4
19. 32
20. 9
21. 5
22. 33
23. 18
24. 2l
25. 20
76 ?t
27. 26
28. 13
29. 38
30. 8
31. I
32. 37
JJ. 54
34. 27
35. 30
36. 2
37. 29
33. 28

Trade .

Iron and steel foundry p."d;;l;'. : . :.
Machine tools . .

Engines and turbines
Transportation equipment
Steam railroad transportation
Coal and coke ..
Non-ferrons metals .

InCustrial and heating equipment . . . .

Pulp ancl paper .

Non-metallic minerals
Chemicals
Ferrous metals .

Iron and steel products, other .. . .. . .

Lumber and timber proclucts
Furniture
Agricultural machinery
Electrical equipnient, other .

Construction
Aircraft
Shipbuiltling
Nliscellaneous transportation
Petroleum products and refining .....
Communications .. . .

Manufactured gas and electric power .

All other manufacturing
Printing and publishing
lr{erchandising and servicing machines
Business and personal services
Motor vehicles
Agriculture and fishing
Foreign tradc ..
Traqsoceanic transportation
Texrile mill products
Rubber
Food processinS .....
Leather
Apparel

Unweighted aritltmetic mean

88.0
75.4
89.9
/6.)
77.9
74.3
85.5
66.3
80.9
66.0
85.3
77.6
83.0
o r.o
86.2
89.5
95.6
91.8
86.6
88.5
90.9
73.2
73.5
66.4
68.9
84.0
97.'l
'19.3

82.9
87.8
87.0
69.8
65.7
90.2
63.8
92.3
90.4
99.1

94.4
9I.3
95.0
95'0
99.7
89.2
87.4
82.2
91.5
80.7
99.2
85'1
93'8
96.4
95.0
91.7
99.4
95.3
95.5

100'0
100.0
86.5
79.2
99.2
90'9
89.2
98.5
89'l
97.5
98.5
89.0
75-1
85.4
93.5
89.5
92.4
94.3
99.2

88.7
82.6
89.9
89'9
99.3
78.4
74.8
64.4
83.1
61.4
88.4
70.1
87.7
92.4
90.0
89.4
98.8
90.5
91.0

100.0
100.0
73.0
58.4
98.4
81.9
78.6
96.9
78.2
94.9
96.9
78.0
51.5
70.9
86.9
79.0
84.7
88'6
98.3

82.2 92.3 84.4

Another bloc-triangularity is built up by stages 23 to 38:
bnt there we have only 74 positive entries (or 77.1 per
cent) above the diagonal and20 below.

Looking at the transactions among these three blocs,
we find 164 positive entries (or 61.2 per cent) above the
diagonal and 104 below. This part of the matrix shows a
relatively weak linearity. This characteristic of the

difference matrix is summarized in figure VI. The
percentage figures refer to the proportion of the number
of positive entries (solid circles) which are found above
the diagonal. Those in brackets (which are not very
different) refer to the proportion of sum of the values of
the above-diagonal entries to the total value sum of
entries in the concerned area of the matrix. It is remark-
able that the higher values are around the diagonal.





MODIFIABLE RECTANGUI,AR INPUT.OUTPUT MATRICES

T. I. Matuszewski, Ilniqtersiti Laval, Quebec, Canad.a

This paper discusses some characteristics of an input-
output systern for the province of Quebec now being
constructed by the Bureau de la Statistique du Qu6bec
with the collaboration of the Laboratoire d'Econom6trie
de l'Universit6 de Montr6al.l

What interests us here is the practical application of the
proposed system. It may turn out that some of its features
are relevant to the points raised in "Parameter-patterns
for industrial development", prepared by the Research
Division pf the Centre for Industrial Development, in
April 1965. It must be borne in mind that the system
was designed with reference to the particular needs of
Quebec and subject to the constraints of data collection
possibilities, time, and the resources available for the
study. Governmental statistical activities in Canada are
conducted at two levels: federal and provincial. In a
number of instances the Quebec statistical agencies have
to follow federal practices and even rely on federal
sources for some of the basic data they need. This often
creates rather delicate problems, since an obvious desire
to avoid duplication runs against the fact that the require-
merts of the federal Govsrnment and those ot' the
government of Quebec are not the same. Their respon-
sibilities are different: so are the instruments at their
disposal. There also exist substantial divergencies in their
respective economic philosophies.

Among the special characteristics of the Quebec
situation, which have inevitably conditioned the formula-
tion of the proposed system, is that Quebec is a region
with high living standards and an economy which has a
tendency to run below its full capacity. It forms part of
the vast North American economy and the mobilities
of capital, goods, and even labour are exceptionally
high. It has no independent monetary or commercial
policy. The fiscal policies of the federal Government
exert much more influence than those of the government
of Quebec. In the short run at ary rate, the usual
problem of the savings/investment equilibrium is totally
absent. So is the balance of payments problem.

The limitations of the proposed system will become
obvious in the course of our examination, and the last

section of this paper spells out what appear to be the
major weaknesses and makes some suggestions as to the
directions of possible improvements.

Mermcss oF coEFFICIENTS

The system distinguishes productive sectors (industries)
and non-productive sectors (final demand categories).
This latter group comprises certain activities often
treated in earlier systems as industries or parts of
industries. Thus all government activities except those
whose services are paid for directly by the users, like the
post o{hce, are included in flnal demand; so are all
educational, church and similar activities and also
hospitals. One of the consequences of this is that part of
the Gross Domestic Product is generated outside the
productive system. This may be slightly embarrassing if
one wants to adhere strictly to national accounts
concepts. It was thought preferable however to treat as

productive only those sectors whose activity levels appear
to be in fact determined by the activity levels of other
sectors.

Similarity of input structures and institutional
signiflcance in principle determine the grouping of
establishments into sectors. The similarity of outputs
from the users' viewpoint is irrelevant. In practice the
industry de{initions imposed by the federal Government
could not be cut across. We have no use for the Marshal-
lian concept of industry as a group of fi.rms producing
the same product, although this concept still presides over
the official statistics.

The input structure of each productive sector is
described by a column vector of coefficients representing
inputs, at consumer prices and regardless of origin, of the
various classes of goods and services per $1 worth of
output. It is convenient to partition this vector into two
sub-vectors: the upper one corresponding to goods and
services produced within the system, called "products",
and the lower one corresponding to other goods and non-
competitive imports. No one-to-one correspondence is
imposed between the products ont he one hand and the
productive sectors on the other; in fact the Quebec
system contains over 60 productive sectors and near11'

250 classes of products. The columns of coefficients are
not fi.xed: their modifications are described below. At
any given moment however, the input structure of the
productive sectors may be described by two rectangula:
matrices:

1 For a description of the fundamental features ol the proposed
svstem see T. Matuszewski, "Un systdme rectangulaire d'6changes
inter-industries d rendements non proportionnels", presented at the
September 1965 meeting of the Econometric Society .in Rome
(m'imeographed), and for a rather informal discussion of the general
ipproach followed in designing the system see the same author's
"Sbme Remarks on an Econometric Model ol a Provincial
Economy", it Canadian Journal of Economics and Political Science,
vol. 31, ig6s, pp. 552-558. A brief swnmary of the fortner paper,
made by the Secretariat of the CID, is printed in annex I, where it
is followed by a numerical example given by the author.
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The elements of these matrices are non-negative (see

below, however). The sums of the corresponding
columns of I and B are equal to one. In what follows the
elements of the various matrices will be denoted by the
corresponding lower case letters.

The structure of the market for each product is
described by a column of non-negative coeffi.cients whose

sum is equal to one and which represent market shares of
the way in which $1 worth of demand at consumer
prices for the product in question is allocated among the
sectors which produced the goods and services concerned
and which provided the related trade and transportation
services. The shares of competitive imports and of indirect
taxes are indicated in the lower portion of the column.
lf the column vectors of market shares (one for each
product) are partitioned so that their upper portions
correspond to productive sectors and the lower portions
to the "leakages" outside the system, and are then
written side by side, we get a description of the marketing
structure at any given moment given by two rectangular
output matrices:

R

This arrangement eliminates the necessity ol tracing
the exchanges of every sector with every other sector. All
exchanges are channelled through a system of markets
represented by the output matrices R. It may be noted
that in the Quebec system the classifi.cation of products
is based on the principal product definitions of the
Standard Industrial Classiflcation (SlC). This was chosen
in preference to the Standard Commodity Classiflcation
developed some time ago by the federal Government.
It was tirought essential to have a framework which
covered all activities and which could be readily related
to production statistics.

The rectangular matrices described so far represent
nothing more than a particular way of organizing data
for the construction of a traditional input-output
system. The advantages2 of keeping separate the

descriptions of the production structure and of the
marketing structure consist chiefly in offering greater
scope for accumulating and transmitting knowledge
about interindustry relations. This may be of special
importance in the construction of regional tables or of
tables intended to span a period of important structural
changes. The organization ofdata into two sets of rect-
angular matrices may be particularly helpful if use is to
be made of information other than that derived from the
statistical observation of the actual interindustry flows
in some base year.

It is always possible to calculate the product Rl so as
to get the usual sector-by-sector input-output matrix.
Transformations from the products space to the sectors
space will then be identity transformations and we shall
get a system characterized by a Leontief matrix (I-RA).

CorulrN MoDrFrcATroNs

The advantages of rectangular matrices may be
pursued further to increase the realism and the flexibility
of the system. Certain consequences have to be faced
however. Column modifications require additional data.
Moreover-and this is more fundamental-the nature
of the results which the system can supply changes
completely.3 General solutions are no longer possible.

The "Systdme rectangulaire d'6changes inter-industries
d rendements non proportionnels" specifi.es the types of
column modifications applicable to matrices ,4 (expres-
sion 8) and R (expression9). Modifications of the columns
of I and Q are given by analogous expressions. All the
different types of modiflcations except one appear in the
numerical example given below in annex I. The one left
out concerns changes in the columns of R determined
by the cumulative level of the total demand for a particular
product. It creates no computational difficulties and
does not seem to be of great economic importance.

It is easily seen that mqdifications determined by the
product-mix of output and by the sector (of origin) mix
of demand could be handled by increasing the number of
sectors and of products respectively, and redefining them
so that the formal homogeneity of the relevant flows is
assured. In addition to increasing the dimensions of the
system this would make it necessary to aggregate at each
stage of the calculations the results relating to groups of
sectors and groups ofproducts. It was thought preferable
to avoid this. What is more, the arrangement envisaged
here will make it easier to replace in a future version of
the model the simple weighting of columns by a more
sophisticated representation of the effects of changes in
the product-mix of output or the sector-mix of demand.

The main purpose of the modifications of the columns
of R triggered by the cumulative levels of the outputs of
certain sectors reaching predetermined thresholds is to
provide for possible restrictions on production capacity.
All the modiflcations of this type included in the

3 This point is taken up below in the section on the uses of the
system, pp,236-7.

A

B

a

2 See the discussion ru the two papers mentiotred in footnote I
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numerical example are in fact capacity restrictions.
Now in general the attainment of its capacity by a
productive sector will affect the markets for more than
one product. Further its effect is felt at the current
iteration. A sector refuses to accept more demand than
it can handle. To use the symbols of the paper mentioned
above, Ru is a function of Xu where the two are

related by Xt, : RoYo. Consequently the corresponding
modiflcations of R are more cornplicated than the
superflcially analogous modifi.cations of ,4 determined
by the activity levels of production sectors. The third
iteration of the numerical example given in annex I
illustrates the kind of difficulties which may arise.

It may seem strange that capacity restrictions are
handled by the matrices R, the output or (more properly)
marketing matrices, instead of by the matrices ,4 des-
cribing the production structure. This is so because the
Quebec system implicitly assumes that demand is
always satisfled. There can be no bottle-necks so far as
products are concerned. The elements of X1-, are in
fact just production plans or intentions until the
corresponding additional inputs are secured. The model
however treats them as if they were defi.nite increments
iil activity levels, on the happy assumption that the
inputs needed will always be available. If a supplying
sector hits its capacity limit, demand is automatically
diverted to other sectors, chiefly to competitive imports.
Consuming sectors are never forced to cut back their
production for lack of inputs.

Another apparent paradox arises in the treatment of
by-products. These are outputs whose production is
determined not by demand but by the activity levels of
the sectors in which they are produced. In conformity
with common practice they are treated as negative
inputs. Hence the possibility of negative elements in
matrices l. In this way they are given priority when it
comes to allocating demand among the various sectors
supplying the product in question. This marketiug
priority turns out to be reflected by the presence of a
negative coefficient in the matrix describing the pro-
duction structure. But one can argue of course that
by-products are primarily a production phenomenon.

By-products are not nutnerous and are to be
distinguished from secondary products, which compete
with other outputs of a given sector instead of being
complementary to it. Secondary products give rise to no
special difficulties, although they may cause the product-
mix modiflcations mentioned above. In fact, there being
no one-to-one correspondence between products and
sectors the concepts of primary and secondary products
have no meaning.

It may be expected that data limitations will result in
a relatively small oumber of the columns of ,4 and of R
being subject to modifications. In such a case it is useful
to have a computation programme able to skip the
modiflcation sub-routines when they are not required.

NuIr.lrRrcar, cALcuLATroNs

The paper "{Jn systdme rectangulaire d'dchanges

inter-industries ir rendements non proportionnels"
discusses the computations necessary to obtain a standard
solution of the system consisting in activity levels of
production sectors and the levels of total demand for
various products corresponding to a given final demand.
The auxiliary vectors of total primary input demands and
of the levels of the various leakages outside the pro-
duction system are obtained at the same time.

The problems to which numerical solutions give rise
follow in the flrst place from the very dimensions of the
system, whose nature requires that it be highly disaggre-
gated. Secondly, the determination of the matrix R
appropriate for a given iteration creates a difficulty of
principle. In the particular case of the very simple
modifications adopted here this difficulty may be fairly
easily overcome. The choice of more complicated
functions is likely to necessitate more extensive use of
successive approxi mations.

The Bureau de la Statistique du Qu6bec is at present
preparing for a CDC 3400 computer programme
which will yield a standard solution of the system. In
the meantime the small numerical example given in
appendix I will serve as an illustration. Calculations
were stopped after the eighth iteration. The example
contains no modifications of the columns of R dependent
on the cumulative level of product demand. All the other
types of column changes are illustrated. There are
capacity restrictions on the outputs of three sectors, one
of which becomes effective. In designing the example the
two rows of the B matrix were thought of as corresponding
to labour and capital respectively. The two rows of the
Q matrix may be taken to be associated with indirect
taxes and with competitive imports respectively.

It will be noted that, column modiflcations apart, a
solution of the system requires a volume of computations
of an order comparable to that needed to flnd a special
solution of a Leontief system by expansion in powers of
a matrix. The modiflcations, although tedious to handie
with paper and pencil, are on the whole quite straight-
forward and the inforrnation is readily accessible.

With respect to the modiflcation of R in terms of the
accumulated activity levels however the example given
here may be misleading. As the number of columns
subject to this type of modification increases it becomes
much more likely that the tentative R fails to be
compatible with the accumulated output levels on the
first try. This occurred on all except one ofthe iterations
ofthe example but cannot be expected to happen so often
with real systems. What is more, on certain iterations a
number of successive modifications of R may be necessary
as the accumulated outputs of various sectors hit their
respective thresholds.

Eupmrcu, DETERMTNATIoN oF pARAMETERS

Whether distinct input and output matrices are kept
only at the model construction stage or their separate
existence is maintained right through the applications.
one of the main objectives in designing the system i.
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attained. It was to give it such a formulation that the
data it requires correspond as closely as possible to the
format in which they arise in the normal course of
production and exchange. This applies also to the results
which constitute the solution. They will be comparable
to current routine statistics.

The information needed to specity the various
modifications cannot be obtained solely by observing
interindustry flows in any given year, except perhaps
where these are measured at a level of detail greater than
that adopted for the system itself. This information must
come from the experience of other regions, from engineer-
ing and institutional data atd, it may be hoped, from the
analysis of establishment statistics. Probably time-series
data will be of use only if they are available at a very
flne level of detail.

This present article puts a good deal of emphasis on
separating the supposedly stable production relations
from the supposedly unstable commercial and institu-
tional arrangements. However, this is no more than a
particular application of a more fundamental principle.
The basic idea is to keep separate on the one hand
relations which are permanent or autonomous, and on
the other the more or less accidental relations which deal
with the way in which the unchangeable components
combine in particular situations. The procedure then is to
carry out ad hoc aggregations for special purposes with-
out distorting the basic data which will be preserved,
accumulated and transferred in their original format.
Modern equipment and the "software" that has grown
around it make this perfectly feasible.

There is no logical reason to consider all commercial
and institutional relations as necessarily less fundamental
than production relations. Certain commercial arrange-
ments seem remarkably persistent. The steady flow of
heavy purchases of business services by Canadian
branches from their parent corporations in the United
States may serye as an example. Wherever uniform
quality and regularity of component deliveries are
important we may expect to find rather stable relations
with supplies and subcontractors. This is particularly
visible in industries where raw materials are responsible
for a small part of the total cost and where mass pro-
duction and/or working to strict deadlines and rigid
quality standards are the rule. Some of the Quebec
examples one may cite are aircraft manufacture and
certain food processing industries.

This tendency may be expected to grow with time as

the actual physical content of output becomes less and
less important. We have perhaps inherited from the past
an undue respect for material goods, although in fact
they represented the main constraints, and we may tend
to overlook the possibilities and requirements of efficient
organization and timing of production activities.

Usrs or rHE SYSTEM

As has been pointed out the proposed system is not
designed to yield general solutions ofthe kind associated

with the inverses of Leontief matrices. Its standard use is
intended to be the calculation of activity levels of the
production sectors and of total demands for various
products together with their auxiliary vectors, corres-
ponding to a given flnal demand. With mioor adjustments
to the programme these results may be summarized into
the main components of the Gross Domestic Product.

Competitive imports corresponding to a given final
demand come out classified by products. It would make
a fairly substantial modification of the programme and
would slow down computations if competitive imports
were to be calculated also by the consuming sector. In
general the arrangement whereby exchanges between
sectors are channelled through a system of markets
cannot be easily reconciled with the concepts of com-
modity ("product") balance equations.

Non-competitive imports are treated as a primary
input. The original programme will compute their total
only. It will not be difficult to give in addition their
break-down by commodity groups or even by country
of origin-although some additional assumptions will
have to be made in the latter case.

An option is provided in the programme for recording
primary inputs including non-competitive imports by
sectors. Because of the non-proportionalities these have
to be accumulated step by step. Since they play no role
in further calculations the increases of primary inputs
by sectors are put oo tape at each iteration to be added
up later.

The programme is such that it can reconstruct at any
iteration the appropriate A and R (and B and Q) matrices
according to the expressions (8.1 and (9) given in "IJn
systdme rectangulaire". It is thus not necessary to start
always with zero vectors. On the contrary it is intended
that most application will consist in calculating the
marginal effects of a given increase in final demand. This
will require a detailed specification of the initial state of
the system. The model however cannot be run back-
wards: the final dernand vectors actually fed in can have
no negative elements. Among other things this somewhat
complicates the calculation of trade-offs between different
final demand categories.

One may regret the absence of general solutions.
However, this is the price paid for relaxing some of the
more rigid assumptions of the usual input-output
models. It is of course possible to collapse the system
into a square form, assume flxed coefficients, and thus
return to the traditional model.

If the system is to be used to prepare decisions it does
not seem possible to adapt it so that some systematic
optimization procedure could be applied to it. One will
have to foliow the simulation practice of working out
the probable consequences of a small number of different
choices and comparing them subjectively. This is perhaps
not so unsatisfactory as it may look. In real situations,
when most of the constraints are taken into account, the
domain of choice may well turn out to be so restricted
that such a procedure will lead into close vicinity of the
rigorous optimum.
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The autonomy of the various parameters and relations
of the system should justify its use for analysis of
structural change. Such analysis will be facilitated by its
flexibility and in particular by the breakdown of
computations into blocks relating to individual sectors
and to individual markets. One can change the number of
sectors and of markets and also alter the rules of column
modifications.

LruIre.rloNs oF THE pRoposED sysrEM

The system was designed for the particular needs of the
government of Quebec. Its emphasis on the propagation
of demand and its neglect of possible supply difficulties
have already been mentioned. Refereuce has also been
made to rather obvious possible improvements like the
replacement of step functions by more sophisticated
ones and the incorporation of stochastic elements.

More fundamental objections stem from the ambiguity

of the very concept of the input coefficient. The use of
rectangular matrices and the abandoning of the pro-
portionality assumption do not go far enough to remove
it. Does the use of producers' prices for outputs and
consumers' prices for inputs really lead to more stable
coefficients? Should calculations be made in constant
or in current prices? If the latter, how should these
prices be arrived at? Then there is the question of
closing the system so that fi.nal demand feeds on the
incomes created by the productive sectors.

Most of these problems, including that of the proper
handling of capacity restrictions and of other supply
difliculties, seem to converge around the necessity of
introducing a time dimension into the calculations. Even
the fundamental relations between inputs and outputs
involve lags, planning horizons and rates of change in
the levels of activity. It appears that perhaps the most
fruitful line to follow will be that of introducing realistic
time-phasing into models of the kind discussed here.
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ANNEX I
General scheme of computation and numerical example

The solution consists of the following summation

J I-.I
\z'l

A. GSNERAT- scrrEMB oF coMPurATIoN

Computatioa starts with an initial projection of either vector
Jxr : $ JI*l(u) u"u luu)

and

Y

Z

Coefficients are subject to modifications in the course of iteration
in which cumulative levels of X's increase step by step. The marginal
input coefficients at the /r-th iteration are generally determined as
functions of three arguments:

(final demand arranged in the comrnodity space; Z designates

a vector ofprimary production factors) or

demand arranged in the activity space; U involves elements

such as indirect taxes and competitive inports). In fact y 0 alone can

trigger off computation; Yo, Zoand IJo are necessary only as the
initial terms to be added into the cumulation of iteration results.

Once iterative computation starts it holds at each (k-th) step
of iteration that:

tYbt t Akt.l I - I ,l Xo-, (k: 1,2,.. ...)lzk) (a*J

Ix-*i I(uuj t QO

y*.

where.4k, Bo, Ro and Qk arematrices of "marginal"coefficients

determining the increments of requirements between steps of
iteration in the commodity space and in the activity space,

respectively. Coefficients may change also within an iteration.

.B[ are determined according to similar arguments. The marginal
coefficients of market share at the k-th iteration are also given by:

rXot
'{ .. I rtn" same final(uo]'

Rk:R(,I"'

$ JI-i
o?o lzo)

Ak : A (r,,i,'' T
s=o

pe+tfre , pt-rizt-r
k-l

)
tR

I
I

(k:1,2,.....)

4,ftt-t ,L,,,)
Ok is similarly modified in the course of iteration.

B. NuMsRrcA,L EXAMrLE (wrrn anrrrrcul o.Lre)
l. Dimensions

Vectors
5xl
7xl
2xl
2xl

7x5
2x 5
5x7
2x7

Matrices:

x
Y
z
U

A
B
R
o

I00
100

.100

.200

.300

.000
-20o
.000
.100

'100
.000

.200

.100

elements correspond to:
sectors
products
primary goods

indirect taxes
cornpetitive imports{

2, Input matrices, A and B

Here, columns of E appear below the corresponding columns of l.
Column l: changes determined by the cumulative level of X1, including Xt1-1

Thresholds:
0<xl<1.0 t.0<xr<2.5 2.5<xr< 4.0 4.0<xL< 100.0

1.
)
J.
4.
5

6.
7.

l.,

.200

.000

.200

.000

.200

.100

'000

.200

.000

.2N
'000
.300
.100
.000

,2N
.000
.100
.000
.300
.100
.000

.200

.100

250



MODIFIABLE RECTANGULAR INPI..TT.OUTPUT MATRICES T. I. MATUSZEWSKI

Column 2: change determioed by the cumulative level of btzXz, including brrXS-,
Thresholds:

0 <bnx2<,4

.000

.300

.100

.000

.000

.300

.000

Column 3: weighting determined by the product mix

Weights:
rt.rt Y\-'

l. .100

2. .000

3. .300
4. .200
5. '000
6. .000
7. .200

1. .100

2. .100

where p!-l is such that the sum of weights: l.

.200

.300

r\.rr Yo;' ,\.-n' YL-t
D5-'

.000

'000
.200
.300
.000
.000
.2N

0 <x4 <5.0

.100

.100

.000

'000
.200
.@0
.300

.200

1.
a

3.
4.
5.
6.
7.

l.
2.

'100
.100
.000
.000
.200
.000
.400

't00
.100100

1.,
3.
4.
5.
6.
7.

1.
)

L
2.
3.
4.
5.
6.
7,

l.
2.

.4 <bnx2 <100.0

.000

.2W

.100

.000

'000
.200
.000

,100

200

.200

'100

Column 4: change determioed by tJre cumulative level of Xn, including Xrk-l, and weighting determiaed by
the product mix.

Weights:
r\iL YZ-' r\sr Y\-r--E _WT

Thresholds:

5.0<x4<100.0 5.0<X4 s100.00 <x4 <5.0

.000

.I00
.000
.000
.300
.100
.200

.200

.100

.000

.100

.000

.000

.400

.100

.200

.100

.100

where D[-1 is such that the sum of weights : 1.

Column 5: no changes; product 2. is a by-product of this sector, hence the corresponding coefficient is
negative.

.2W

-.100.000
.2W
.000

'200
.100

.300

.100
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3. Output matrices. R and Q

I{ere, columns of Q appear belorv the corresponding columns of -R.

Column I : change determined by the cumulative level of Xr, including ,{f

Thresholds:

0 <xl <6.0 6.0<x1 <100.0

.500

.000

.200

.000

.100

.000

.000

.300

.000

'100

r00
100

.200

.400

Column 2: change determine<l by the cumulative level of {r, includins Xl, and weighting determined by

sector-mix.

Weights:

1.
,)

3.
4.
5.

l.
2.

t.
2.
3.
4.
5.

1.
)

6.0<xl< 100.0

.000

.000

.000

.100

.000

.000

.000

.000

.200

.100

.200
.100
.i00

.200

Column 3 : changes determined by the cumulative level of Xa, includin g X !, and by the cumulative level

of X2, includinc Xt.

Thresholds of Xn:

0 <xn<10.0 0 <x4 <10.0 10.0<x4 <100.0 10.0<x4 <100.0

Thresholds of Xzi

Thresholds:

sector mix.

k ttk- |uz.z Az

-ft-
o <x1 <6.0 6.0<x | < 1oo.o

.600 .000

.000 .000

.000 .000

.000 .000

.100 '100

0 <x2<7.0 7 _0<x2 <100.0

.000

.000

.000

.400

.200

.000 .300

a\.u x\-' aL.' x\-'

-k vk- |At t At--F7-

0 <x 2 <7.0

.000

.600

'000
.000
.200

.100

.100

0 <x1 <6.0

.700

.@0
.200
.700

where F[- 1 is such that the sum of weights : l.

1.

2.
J.

4.
5.

I.
2.

.000

's00
.000
.200
.200

7.0<x2 < 100.0

.000

'000
.000
.000
.200

.200

.600
100100

Column 4: change deterrained by the cumulative level of X, including Xf and rveighting determined by

Weights

FL F\-'

i
I
{
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1.
)

4.
5.

1.
2.

Thresholds:

.000

.200

'200
.100

Column 5: no changes.

Thresholds

.000

.000

.000

.600

.100

.100

.2W

.000

.200

.000

.000

.500

4. Summary of column ntodifications

Matrices A and B

Column 1

0<x2<7.0 7.0<x2<100.0 0 <x2<7.0 7.0<x2<100.0

.000

.200
.000

'000
.300
.000
.100

.000

.100

.400

.000

'100

.200

.2N

.000

.000

.500

.000

'100

'300

0 <x4 <10.0 10.0<x4 <100.0

.000

.000

.400

'000
'100

.2N

.300
.200
.400

where F[- 1 is such that the sum of weights : t

1.
)
3.
4.
5

1.
2.

100

Column 6: change cletermined by the cumulative level of Xa including Xj.

l.
2.
3.
4.
5.

l.
2. .600

.000

.000

.000

'000
.100

.300

.000

.000

.000

.000

.600

.200

Column 7: change determined by the cunulative level of X2, including X j,

Thresholds:
0<x2<7.0 7.0<x2<100.0

1.
2.
3.
q.

5.

l.
,

.200.200
.100

thresholds on 
uf 

,J
c=o

(capacity constraint Xt <6.0)

threshold o' 
oi' 

bur*r' x|
g=o

(capacity constraint Xz <7'A';

Column 2:
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Column 3: weighting determined by product-mix

Columo 4
[-1

threshotd on L Xl
g=o

(capacity constraint X4 <10.0)

weighting determined by product-mix

Column 5 no changes
(this sector has one by-product).

Matrices R and Q

Column I: threshold on

Column 2: threshold on

Column 3: thresholds on

Column 4:

Column 5

Column 6: threshold on

weighting determined by sector-mix

kk

L xr.
s=o

Lx1
9=o

Lxl and Lxis=o s=o

ZxT
s=o

z xi.
c=o

k

threshold on L Xl
c=o

weighting determined by sector-mix

no changes

k

I(

k

k

Column 7: threshold on

5. Final dernand

Yo

2.0
2.0
4.0
4.0
4.0
2.0
2.0

uo

1-0
.0

Rows 3 and 4 of Re-necessary to determine product-mix weights of colurnns 3 and 4 of ,{1

.Ro

1. 2. 3. 4. 5. 6.

xo

1.
2.
3.
4.
5.
6.
7.

I.
a

3.
4.
5.

2.0
5.0
2.0
4.0
3.0

zo

t.
2.

2.0
2.0

I.
2.

7

0*I
.loo

v
.o0o

,y
.^
Y

2.
3.
4.
5.

.000

.000
.000
.000

.300

.000
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6. Solution

Accumulation of Y and Z

0. l. 5. 6. 7,

l. 1.000
2. '000

3.880
2.300

Accumulation of X ard U

0.

l. 2.000
2. 2.000
3. 4.000
4. 4.000
5. 4.000
6. 2.000
7. 2.W

1. 2'000
2. 5.000
3. 2.000
4. 4'000
5. 3.0@

3.500
3.500
5.420
5.080
5.220
4.320
3.780

3'683
6.221
3.294
5.676
4.984

4.882
3.831
6'828
6.436
6'837
5.886
5.311

4.969
3.823
6'791
6.541
6'922
5.958
5.424

4.626
7.000
4.952
1.025
6.846

4.640
5.339

5.006
3.919
6'819
6.589
6.955
5'989
5.473

4.64
7'000
4.993
7.055
6.895

6.
1'001

r2.uYE

I.200

5.022
3.817
6'831
6'6I0
6.970
6.003
5.494

8.

5.029
3.816
6'836
6.619
6.976
6.009
5's03

6.647
4.212

8.

4.651
7.000
5.018
7.074
6.925

4.692
5.427

8.
r.001

Iterations

4.2.

4.323
3-714
6.199
5.804
6.206
5.268
4.612

5.353
3.379

7

4.232
6.882
4.209
6.401
5'958

4.054
4.390

2'880
2.300

a'z.rxZ

1.400

3.

4.693
3.820
5.584
6.224
6.630
5.707
5.069

6.061
3.893

3.

4.402
4.929

6.396
4.087

Iterations

4.

4'588
7.000
4.855
6-957
6.73t

4.s66
5.213

Iterations

4.
1.001

6.542
4.160

6.608
4.192

5. 6.

6.635
4.206

7.

4.486
7.000
4.@O
6.792
6.477

4.649
7.000
5.011
7.068
6.9t6

l. 2.000
2. 2.000

3.368
3.593

Accumulatioa of but Xt

t.
)
3.
4.\
6.
7.

l.
7

Sector-mix informatioa

4.672
5.393

4.686
5.417

J.
.974

2.
841

1.
.600

5.
1.00I

7.
1.001

Oth iteration

X o, (J o, Yo, and Zo are those oi final demand (see above)

Product-mix information :

r3.,y? r3.oYl r3.ry3 r2.J3
.400 .400 1.200 2.800

lst iteration

Y, atd Z, X1 arld U1

1.500
I'500
1.420
1'080
1.220
2.320
1.780

t.
)
3.
4.
5.

a\.nxl a't.sXl

.,180

1.683
1.221
1.294
1.676
1.984

1.368
1.593

aL.rXo,

'600

t.
a

.400
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Product-mix information:

r!.'Yl
.300

,'r.nYi r!.ry', rl.rYl.

.284

rl.uYL

1.392384 .610

2nd iteration

Y2 and 22 Xs atd U2

l.
L.

3.
4.
5.
6.
7.

1.
)

.823
-214
.779
-724
.986
.948
.832

1.
)
3.
4.
5.

.s49
.661
.915
.725
.974

l'413
1.079

1.
)

.686

.797

Sector-mix informatiou

al.rxL

.244

a|.rxL a'o.rx', a'n.uxl

168 327 .397

Product-nlx informatiou

r3.rY1 r?.nY'o r?.uY i
.257 .493

ri'sr i
.156

rZ.uY1u

.569I65

3rd iteratton

1.
2.

4.
5.
6.
7.

l.
)

.370

.106

.385

.420

.424

.439

.457

I.
2.
1

4.
5.

.086+.168:.2s4
'118 +'000: .II8
'1461'265:'431
'115 * '276: '391
.17I +.348: .s19

.708
-514

l.
2.

l18*'230:'348
127 + .412: .s39

Sector-mix information :

atr.zxZ atr.nX? a'n.rx| al-x?
.132 .072 .225 .l9s

/l' R"
N.B. X, and Us are the sum of two vectors, the fust being .- x .374 Y, and the second ..:. x .626 Y3a' a.

Product-mix information

13.ryi rl.nYl r3.ryi rieyi ri.ayl
.025
.049

.o74

.049

.096

-145

.072

.tN
.026
-102

.128

.089

.174

.212 .263
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4th iteration

Product-mix information

I.
)

4.
5.
6.
7.

t.
2.

L
)
3.
4.
5.
6.
1.

I,
)

Y4 ar.d Zn Xa and Ua

.189

.01I

.144

.21,2

.20't

.179

.a2

.102

.000

.215

.165

.254

.335

.194
.r64
.284

al,xi a|^xl at.rxl at.rXtr
024 .039 I08 104

1.

2.
3.
4.
5.

I.
2.

Sector-mix information :

,t.rYi ,'!.nYt r!.rYt rt.Jt
.037 .074 .104 .058

i'X.s Yl
.107

5th iteration

Sector-mix information

Product-mix information

6th iteration

Yu ard Z,

'087

-'008.063
.105
.085
.072
.113

146
073

Xz arrd Us

.038

'000
.097
.068

't 15

.074

.126

az. tXt
.051

,1.uYZ

1.

2.
3.
4.
5.

I.
2.

atr.rXt

.000

atr.oxt

.017

al.tx\
.054

viri. r

.017

r1.oY2

.037

t3., Y!

.043

ri.zYl
.025

\', and Z5

.037

-.004.028
.048
.033
.031
.049

.043

Xq aad Ue

'016
.000
.041

'030
'049

t.
)
3.
4.
5

6.
7.

l
')

I.
1

3.
4.

l.
2.

.032.065
.032 '054
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Sector-mix inforrnation

Product-mk ioformation

a9.rxtr

'000

aS.nXtn

.007

auqsxtr aX.sxZ

.025 .023

1th iteratioh

Sector-mix information

Product-mix information

\th iterutiok

Product-mix information:

'003 .007

.0I4

l.
,,

?

4.
5

6.
1.

t.
)

r2.rYu,

.007

r2.oY1o

.017

r2.'YE

.017

r2.eY3

.01I

rl.aYE

.019

rl.uYZ

.008

Y7 al:d Z7 Xz arld U,

.016

-'002.012
.021
.015
.014

'021

.w7

.000

'018
.013

'021

.027

.014 .024

aZ.zXE aZ^x| a1.rx3 al.rx|
.000 .003 .0ll .010

r!.rY', rZ.+YZ r!.s Yl rl.rYZ
.005

I.
2.

4.
5.

l.
2.

'008

I.
a

J.
4.
5.
6.
7.

1.
a

Y6 ard Z, Xe and Us

.N2
'000
.007
.006
.009

.007

-.001.005
.009
.006
.006
.009

.ot2

.006

a'r.rxtr a\.+XZ al.rxl al.sxZ

.000 .001 .006 .004

1.
)
J.
4.
5.

l.
2.

.006

.010

Sector-mix information :

r!.,Yi r3.nyl r3.ryB rl..y3 ,|'v|



With the permission of the Ministry of Industry and Trade of the
Government of Quebec a small excerpt from the interim results of
the 1961 input-output compilation is given in this annex.

Table 1 presents the general scheme of compilation for the
national accounts system of Quebec, of which the rectangular
input-output table is an integral part. In this table the sign *
indicates positive entry and relates to the system of markets or
output matrices R and S mentioned in the text. The sign - indicates
negative entry and relates to the input structure of each productive
sector (and the structure of expenditures of each final demand
s€ctor). When the entry appears in parentheses it is the non-
additive type of information and is not included in the numerical
total of row and column. A column or row which has no additive
entry is therefore non-additive. The sign x indicates that there is no
entry by definition.

Quadrant I has nearly 300 row sectors (commodities) coded in
accordance with the Canadian SIC, and 59 column sectors
(industries), The cross-classification of these sectors in the com-
modity space and in the industry space is given in table 2.

In table 3 the preliminary estimates of the output vector and of
the input vector are shown for each of the seveo selected column
sectors. These sectors are:

No. 11. Bakery aod confectionery (:SIC 1280, 1291)

No. 14. Distillery, brewery, winery (:519 1430m 145Q 1470)

No. 15. Tobacco manufacture (:SIC 1510, 1530)

No. 19. Cotton spinning and weaving (:SIC 1830)

No. 24. Furniture and fixtures (:SIC 2610, 2640,2660,2680)
No. 29. Iron and steel mills (:SIC 2910)

No. 33. Metal stampiag, pressing and coating (:SIC 3040)

Shipments are valued at f.o.b. at establishments. The costs of
transport to purchasers are treated as the purchase of transport
services by the latter, so that the inputs from rows 5060 and 5070
appear as non-additive entries at this stage of compilation.
Similarly, indirect taxes, even if they are paid by sellers, are charged
to purchasers of goods and services. While the estimates shown for
these seven sectors are still preliminary, they are among those
which are relatively quickly established and any revisions are
expected to be of a minor order,

The product-mix of output and the structure of input are shown
in table 3 both in terns of values (thousands of Canadian dollars)
and in terms of coefficients (6-digit decimal fractions). Primary
inputs or elements of value-added are coded by the letters I, p,
P, T5 T2, S, and R.

ANNEX II

A preview of the national accounts system of Quebec

2l9
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ANNrx r.tst-r 2: Cr-assinlcauoN oF coMMoDrrIEs AND rNDUsrRtEs FoR REcTANcuLAR TABULATIoN
(Tentative)

Commodity space
Cmespmding
industry No. Confrodity sbace

Conesponding
industry No.

(Intermediate sectots)

0110 Livestock and livestock combination farms
0130 Field crop and fieid crop combination farms
0150 Fruit and vegetable farms .

0190 Miscellaneous speciality farms .

0210 Services incidental to agriculture
0310 Logging
0390 Forestry services
0410 Fishing
0450 Fishery services
0470 Hunting and trapping.
0510 Placer gold mines
0520 Gold quartz mines
0530 Copper-gold-silver mines .

0540 Nickel-copper mrnes
0550 Silver-cobalt mines
0560 SilverJead-zinc mines
0570 Uranium mioes .

0580 Iron mines .

0590 Other metal miries
0610 Coal mines .

0630 Petroleum and gas wells . .

0650 Natural gas processing plants .

0560 Oil shale and bituminous sand pits
0710 Asbestos mines .

0730 Gypsummines .. . .

0770 Saltmines ......
0790 Other non-metal mines .

0830 Stone quarries
0870 Sand pits or quarries ... . ..
0920 Petroleum prospecting
0940 Other prospecting
0960 Contract drilling for petroleum
0980 Other contract drilling .

0990 Other services incidental to mining
1011 Slaughtering and meat-packing plants . ..., .

1012 Animal oils and fats plants
1013 Sausage and sausage-casing manufacturers . .

i030 Poultry processors
1051 Butter and cheese plants
1053 Pasteurizing plants
1055 Condenseries
1056 Ice cream manufacturers .

1070 Process cheese manufacturers .

1110 Fish products industry
1120 Fruit and vegetable canners and preservers . ,

1230 Feed manufacturers
1240 Flour mills ..
1250 Breakfast cereal manufacturers . .

1280 Biscuit manufacturers
1291 Bakeries
1310 Confectionery manufacturers .

1330 Sugar reflneries
1350 Vegetable oil mills
1391 Macaroni manufacturers ....
1393 Malt and malt products
1394 Ricemills ..
1396 Miscellaneous food manufacturers
1410 Soft drink manufacturers .

1430 Distilleries ....
1450 Breweries
1470 Wineries
I510 Leaf tobacco processing
1530 Tobacco products manulacturers
1610 Rubber footwear manufacturers
I 630 Rubber tire and tube manufacturers
1690 Other rubber industries ....

1

1

I
I
I
J
J
a

)
)
4
4
4
4
4
4
4
4
4
4
4
4
4
5

5
5
5

6
6

5
5
5

5

7
1

7
7
8
8

8

8
8

l2
9

10
10
IO
tl
11

12
t2
l2
t2
t2
t2
12
13
14
t4
14
15
15
16
16
t6

(Inte r medi ate s c ct o r s)

1720 Leather tanneries
1?40 Shoe factories
1750 Leather glove factories
i791 Leather belting manufacturers .

1792 Bootand shoe findings manulactuters . . . . . . . .

1 799 Miscellaneous leather products manufacturers
1830 Cotton yarn and cloth mills
1930 Wool yarn mills
1970 Wool cloth mills
2010 Synthetic textile mills.
21 10 Fibre-preparing nrills
2120 Threadmills....
2130 Cordage and trvine industry
2140 Narrow fabric mills
2150 Pressed and punched felt mills
2160 Carpet, mat and rug industry .

2180 Textile dyeiag and finishirrg plants .

2190 Linoleum and coated fabrics industry .. ... . .,
2270 Canvas products industry
2230 Cottotand jute bag industry . .

2291 Automobile iabric accessory manufacturers . .

2292 Embroidery, pleating and hemstitching manu-
facturers

2299 Miscellaneous textiles industry not elsewhere
classified

2310 Hosiery mills . .

2390 Other knitting mills
2420 Custom tailoring shops .

2431 N{en's clothing factories
2432 Men's clothing contractors
244I Women's clothing factories
2442 Women's clothing contractors
2450 Children's clothing industry
2460 Fur goods industry
247O Hat and cap industry
2480 Foundation garment industry
2491 Fabric glove manufacturers .

2499 Miscellaneous clothing industry not elsewhere
classified

25ll Shingle mills . .

2513 Sawmills except shhgle mills ..
2520 Veneer and plywood mills . . . .

254I Sash and door and planing mills (excluding
hardwoodflooring) ...

2542 Hardwood flooring
2560 Wooden box factories
2580 CofEn and casket industry
2591 Wood preseryation
2592 Wood handles aud turning
2593 Woodenware ....
2594 Cooperage
2599 Miscellaneous wood industries not elsewhere

classified
2610 Household furniture industry
2640 Office furniture industry . . . .

2660 Other furniture industries
2680 Electric lamp and shade industry
27ll Pulp and paper mills . .

2712 Newsprint .. . .

2713 Other papers .

2720 Asphalt roofing manufacturers
2731 Folding box and set-up box manufacturerc . . . .

2732 Corrugated box manufacturers .

2733 Paper bag manufacturers .....
2740 Other paper converters .. ...
2861 Printing and bookbinding . , . .

l7
t7
t7
l7
l7
l7
19
22
)7
18
))
22
22
22
))
22
))
22
22
)',
))

22

22
20
20
2t
2l
2l
2t
2t
2t
21
2l
2t
2l

2t
23
23
25

25
25
,<
25
25
25
25
25

25
24
)A
24
24
26
26
26
27
27
27
27
27
28
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Cmmodity qtue
Cotrespond;tg
indwtry No, Cmmodity sbacc

Curesgmding
indutry No,

(Intermediate sectors)

2862 Lithographing .

2871 Engraving and duplicate plates . .

2872 Trade composition or typesetting
2880 Publishing only .

2890 Printing and publishing
2910 Iron and steel mills . .

2920 Steel pipe and tube mills . . . .

294O I-on foundries
2950 Smelting and refining of non-ferrous metals , .

2960 Aluminium rolling, casting and extruding ....
2970 Copper and alloy rolling, casting and extruding
2980 Non-ferrous metal rolling, casting and extrud-

ing, not elsewhere classified
3010 Boiler and plate works .

3020 Fabricated structural metal industry
3030 Ornamental and architectural metal industry . .

3040 Metal stamping, pressing and coatiag industry
3050 Wire and wfue-products manufacturers ......
3060 Hardware, tool and cutlery manufacturers . . . .

3070 Heating equipment manufacturers
3080 Machine shops .

3090 Miscellaneous metal fabricating industries .. . .

3110 Agricultural implemeot industry
3150 Miscellaneous machinery and equipment manu-

facturers
3160 Cornmerical relrigeration and air-conditioning

equipment manufacturers
3180 Office and store machinery manufacturers . . . .

3210 Aircraft and parts manufacturers
3230 Motor vehicle manufacturers .

3240 Truck body andtrailermanufacturers . . .. ....
3250 Motor vehicle parts and accessories manu-

facturers
3260 Railroad rolling stock industry
3270 Shipbuilding and repair .

3280 Boatbuilding and repair .

3290 Miscellaneous vehicle manufacturers
3310 Manufacturers of small electrical appliances . .

3320 Manufacturers of major appliances (electric
and non-electric) . .. .

3340 Manufacturers of household radio and tele-
vision receivers .....

3350 Communications equipment manufacturers . .

3360 Manufacturers of electrical industrial equip-
ment ..

3370 Battery manulacturers
3380 Manufacturers of electric wire and cable . . . . . .

3390 Manufacturers of miscellaaeous electrical pro-
ducts ..

3410 Cement manufacturers
3430 Lime manufacturers
3450 Gypsum products manufacturers
3470 Concrete products manulacturers
3480 Ready-mix concrete manufacturers
3511 Clay products manufacturers (from domestic

clays)
3512 Clay products manufacturers (from imported

clays)
3520 Refractories manufacturers .. .

3530 Stone products manufacturers

(Intermediate sectors)

3651 Peholeum refining
3652 Manufacturers of lubricating oils and greases . .

3690 Other petroleum and coal products industries
3710 Explosives and arnmunition manufacturers , . . .

3720 Manufacturers of mixed fertilizers . . . . .. .. . .

3730 Manulacturers of plastics and synthetic resins
3740 Manufacturers of pharmaceuticals and

medicines
3750 Paint and varnish manulacturers
3760 Manufacturers of soap and cleaning compounds
3770 Manufacturers of toilet preparations . . . . .. .,
3780 Manufacturers of industrial chemicals
3791 Manufacturers of printing inks .

3799 Other chemical industries not elsewhere classi-
fied

3811 Instrument and related products manufacturers
3812 Clock and watch manufacturers
3813 Orthopaedic and surgical appliances manu-

facturers
3814 Ophthalmic goods manufacturera . .

3815 Dental laboratories
3820 Jewellery and silverware manufacturers ......
3830 Broom, brush and mop industry
3840 Venetian blind manufacturers .

3850 Plastic fabricators not elsewhere classifled .. ..
3931 Sporting goods industry
3932 Toys and games industry
3950 Fur dressing and dyeing industry
3970 Signs and displays industry
3981 Button, buckle and fastener industry
3982 Candle manufacturers
3983 Hair goods manufacturers . ,

3984 Artificial flowers and feathers manufacturers . .

3985 Model and pattern manufacturers
3986 Musical instruments industry
3987 Sound recording industry
3988 Typewriter supplies manufacturers
3989 Fountain pen and pencil manufacturers ,.... .

3993 Smokers' supplies manufacturers
3995 Stamp and stencil (rubber and metal) manu-

facturers
3996 Statuary, art goods, regalia and novelty manu-

facturers
3997 Umbrella manufacturers
3998 Artificial ice manufacturers . . . .

3999 Other miscellaneous industries
4&10 Building construction

Highway, bridge and street construction .. ....
Otherconstruction...
Special-trade contractors transportation, com-

munication and other utilities
Air transport
Services incidental to air transport .,.,.,....
Water transport .....
Services incidental to water transport
Railway transport
Truck transport .. ...
Bus transport, interurban and rural
Urban transit systems

5120 Taxicab operations
5150 Pipeline transport
5160 Highway and bridge maintenance . . . ,

5170 Other services incidental to transport
5190 Other transportation
5240 Grain elevators
5270 Other storage and warehousing

35
35
36
39
39

45
45
45
48
48
47

46
48
46
46
48
48

48
49
49

49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49

49

49
49
49
49
50
5l
51

50
53
53
53
53
53
53
53
53
53
53
53
53
53
53
53

28
28
28
28
28
29
31

31

30
31

3l

31

34
32
34
JJ

34
34
34
34
34
35

35

39
38
37
37
39
40

4A

42
42
4t

42
43
43
43
43
43

43

43
43
43
43
44
44
44
M
M

42
41

4060
4090
4210

5010
5020
5040
50s0
s060
5070
5080
5090

3540
3550
3561
3s62

Mineral wool manufacturers . .. .

Asbestos products manufacturers
Glass manufacturers .

Glass products manufacturers . .

3570 Abrasives manufacturers
3590 Other non-metallic mineral products industries
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ANNEx r,lsr,s 2: Cr-essmcarroN or coMMoDrrrcs AND INDUSTRIBs FoR REcTANGULAR TABULATIoN (continued)
(Tentative)

Cmmodity s1rce
CorxPonding
industry No. Commodity spacc

Conesbndifla
indutryt No,

(Intermediate sec t ors)

5430 Radio and television broadcasting
52140 Telephone systems
5450 Telegraph and cable systems
5480 Post office
5720 Electric power .

5720 Electric power in kilowatt hours .

57210 Gas distribution
5760 Water systems
5790 Other utilities
60@ Commerce
6580 Repairs of motor vehicles at retail shops . . . .

7020 Savings and credit institutions
7040 Investment companies and security dealers . .

7310 Insurance carriers
7350 Insurance and real estate agencies
7370 Real estate operators ......
8010 Elementary and secondary schools
8030 Vocational schools
8050 Universities and colleges
8070 Libraries, museums and other repositories . . . .

8090 Education and related services not elsewhere
classifled

8210 Hospitals
8230 Offices of physicians
8250 Offices of dentists
8270 Other health services
8280 Welfare organizations
8310 Religious organizations
8510 Motion picture theatres and film exchanges . .

8530 Bowling alleys and billiardparlours ....,,.. . .

8590 Other recreational services
8610 Accountancyservice .

8620 Advertising service
8640 and scientific service

llnt ermediate sect ors)

8660 Legal service .

8690 Other services to business management . . . , . .

8710 Shoe repair shops
8720 Barber and beauty shops .

8730 Private households
8740 Laundries, cleaners and pressers
8750 Hotels, restaurants and taverns
8760 Lodging houses and residential clubs ....,...
8770 Funeral directors
8780 Dressmaking
8790 Other personal services
8910 Labour organizations and trade associations ..
8930 Photography
8940 Blacksmithing and welding shops . .

8960 Miscellaneous repair shops .

8970 Services to buildings and dwellings
8990 Other miscellaneous services
9020 Defence services
9090 Other federal administration .

9310 Provincial administration
9510 Local administration
9910 Other government offices ,

9990 Unallocated....
9999 Non-competitive imports
I Intermediate goods and sevices, total .. . . .. . .

(Value added)
W Wages and salaries before taxes
P Other incomes before taxes
Tr Indirect taxes, Government of Canada , . , . ..
Tr Other fiscal receipts, Government of Canada . .

S Other fiscal receipts, government of Quebec . .

R taxes

55
55
55
55
56
56
57
57
57
52
52
58
58
58
58
58
59
59
59
59

59
59
59
59
59
59
59
59
59
59
59
59
59

59
59
s9
59
59
59
59
s9
59
59
59
59
59
59
59
59
59
59
59
59
59I
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ANNsx raat-r 3: Owpurs AND lNpurs FoR sEvEN SELEcTED sEcroRs, Qurnnc, 1961
(Value data in thousands of Canadian dollars)

Code Value Coefuient Cotle Value Coeffcieat

ll, Bakery and confectionery
Outputs:

1120 29
1280 31,437
1291 108,960
1310 606
1391 134
1396 86
3150 49
4040 28

I L Bakery and Confect ionery-conlinued
Inputsi-continued

4210 26
5010 52
s040 I
5060 (5I9)b
5070 (506)b
5120 7
5190 275
s440 366
5480 6l
5720 622
5720Q (62,106)c
5760 124
5790 27
7310 521
7310 t,O2t
8610 188
8620 1,462
8640 132
8740 210
8750 178
8970 1,113
8990 1,114

r 79,349
w 40,839
P 22,054
T1 (136)t'
s 199
R 888

14. Distillery, brewery and winery
Outputs:

1230 I,505
1396 215
1430 5s,551
1450 56,438
1470 392
2731 283
3561 2
3760 800
3770 317
3780 49
3199 193

Inputs:
0l 10
0150
0190
0610
0630
06s0
0770
t 011
l0l2
l05l
1053
1055
I 120
t2N
1250
1280
t29t
1310
1330
1350
I 393
I 396
1799
2230
2431
244r
2513
2731
2732
2733
2740
2861
29t0
3010
3030
3040
3050
3060
3080
3090
3l l0
3150
3160
3240
3360
3390
3561
3651
3652
3750
3760
3780
381 I
3998
4040

262
t,o29s

32
138

1,114
55

t2l
1,420
6,031

428
t92
608

I,819
22,823

1,161
6l

197
2,061
5,562

495
178

5,652
21
10

I63
l2
6

3,728
3,344
I,570
6,653

475
7
9

5l
t7

3

176
990

7
60

1,036
38
13
l0

3

7
1,478,

4
fi2

9
4
1

331

I,828
7,179

223
963

7,772
384
844

9,907
42,078
2,986
1,340
4,242

t2,691
159,23s

8,100
426

1,374
14,380
38,806
3,454
1,242

39,434
t47
10

1,137
84
42

26,010
23,331
10,954
46,418
3,314

49
63

356
ll9
21

1,228
6,907

49
419

7,228
265
91
70
2l
49

10,312
l4
28

781
63
28

7
2,309

181

363
7

49
1,919
7 55?

426
4,34.0

865
188

3,635
7,123
1,312

10,200
921

1,884
1,242
7,765
7,772

s53,617
284,932
I 53,867

I,388
6,196

Total 143,329

202
233,289
760,209

4,228
935
600
342
195

1,000,000

12,996
2,375

4',19,694
487,354

3,385
2,444

t7
6,908
2,737

423
1,667

Torar- 115,805 1,000,000

Inputs:
0130
o2lo
0610
0630
0650
0730
ll20
1250
1 330
1393
1396
1430
I450
1410
2431
2s60
2594
2599
2120
2731
2740

3,582d
4

20
I
I
4

70
212
688

7,466
2M

3,350
701

59
53
43

635
14
97

2,499
527

30,93I
35

712
9
9

35
604

1,831
5,941

&,470
1,762

28,928
6,053

509
4s8
37t

5,483
tzt
838

21,579
4,551
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Code

ANNFX rABLE 3: Orrrptrs AND INpurs FoR sE!'EN SELEcTED sEcroRs, Qurrrc, 1961 (continued)
(Value data in thousands of Canadian dollars)

Valae Coefrcient Code Value Coeffrcimt

14, Distillery, brewery and winery-continued
Inputs:-conlinued

2861 1,037
3040 4,310
3070 1

3080 1,652
3090 r47
3150 882
3360 46
3561 2,926
3562 49
3651 977
3750 15
3760 16
3780 812
3811 33
4040 556
4090 230
5010 8.1

5040 2
5050 21

5120 11

5160 3

5190 M8
5440 227
5480 33
5720 460
s72O Q 07,51r)c
5760 463
5790 300
6580 27
7310 284
7370 66
8610 113
8620 4,971
8640 242
8740 25
8750 290
8990 135

| 42,124
w 23,6t9
P 2,425
Tz 45,803
s 247
R 1,567

I 5. Tobacco Manufacture 
-conl 

iilued
Inputs:-continued

2713 2,346
2731 8,336
2732 17

2',740 7,492
2861 183
2970 5,503
3040 1,764
3050 6
3060 62
3080 1,039
3090 7
31s0 269
3180 I
3230 I
3310 l
3360 33
3390 2

8,955
37,2t8

9
14,?,6s

1,269
7,616

397
25,267

423
8,436

130
138

7,0lt
285

4,801
1,986

725
t7

181

95
26

3,869
i,960

285
3,972

3651
3652
3750
3760
37'10
3780
3799
381 I
3850
4n,40
42tO
5010
5040
5060
5070
5120
5190
5440
5480
5720
5720Q
5760
5790
7310
7370
8610
8620
8640
8740
8750
8990
9090

I
w
P
T1
T,
S

R

194
I
I

27
t7

194
I
2

158
909
s86

89
2

(719)b
(6ot1t

t2
474
183
47

326
(30,e86)c

51

48
342
s50
239

9,117
534
69

307
266

I
119,405
27,132
46,622

(312,734)f
J

161

554

12,I00
42,996

88
38,643

944
28,384

9,099
31

320
5,359

36
I,387

5

5

5

170
10

I,001
5

5

139
88

1,001
5

10
8I5

4,689
3,023

459
10

a
2,445

944
242

1,681

263
248

1,764
2,837
t,233

47,02s
2,754

356
I,583
1,372

5
615,880
139,9M
240,474

I 5. Tobacco nanafacturc
Outputs:

1510
I 530
31 50
4040

6,922
I 86,860

94
I

Tor.a.r 193,877

3,998
2,s91

/3J
2,452

570
976

42,926
2,090

216
2,504
1,166

363,748
204,128
20,942

395,51 8

2,133
13,531

35,703
963,807

485
5

1,000,000

394,699
52

113
31

3,523
I,238

5
{,
2t
77

5
413

5

Inputs:
0130
0610
0630
0650
I 330
I 530
I690
1799
2299
2411
25t3
2560
2660

76,523
15

830
2,857

915,028
7,125

11,841
20,612
45,394

10
22

6
683
240

I
10
4

15
t

80
I

19. Cotton spfu,nfu and weav@
Outputs:

1830 162,207
2010 1,263
ztto 2,099
2130 3,654
2299 8,047

Torrr. 177,270 1,000,000

S
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ANNEX rABLE 3: Otrrpurs AND INpurs FoR sEvEN SELECTED sEcroRS, Qurarc, 1967 (continued)
(Yalue data in thousands of Canadian dollars)

Code Value Coeficimt Code llalue Coeffcient

I 9. C o t t o n sp inn ing and we av ing-con tinued 24. Furniture-continued
Inputs:

0310
06I0
0630
0650
1690
t720
1830
2120
2130
2150
2190
2230
2299
2513
2520
2541
2560
2614
264Q
2660
2680
2731
2732
2733
2740
2861
29tO
2920
2960
3040
3050
3060
3080
3090
3150
3390
3562
3570
365 I
3652
3750
3760
3799
381 I
3931
398s
4040
5010
5040
5060
5070
5190
5440
5480
5720
s720Q
5760
5790
73i0
7370
8610
8620
8640
8740
8750
8990

I

Inputs:
01 10
0130
061 0
0650
1396
1830
2010
2110
2120
2230
2560
2'731
2732
2733
2740
2861
3040
3080
3150
365'.|
36s2
3780
4040
5010
5040
5060
5070
5120
5190
5440
5480
5720
5720Q
5760
5790
7310
7370
8610
8620
8640
8740
8750
8990

I
w
P
s
R

33,600e
1,023

M
1,107

s I,148
1,74s
1,476

21

8t
10

122
861

35
648
39s

l5
2,567
5,007

408
91

4,964
1,042

37
1

(47e)"
(641)b

5

199
152
49

I,852
(2e5,10$)c

286
16

150
310

85
480

23
I 89,541

5,771
248

6,245
288,532

9,844
8,326

u9
457
56

688
4,8s7

197
3,655
2,228

412
14,481
28,245
2,302

513
28,002

5,878
209

6

28
1,123

857
276

10,447

1,613
90

846
1,749

479
2,748

209
186
722
841

623,009
2t4,385
I5t,843

220
10,543

33
68
22

6
1,122

182
166
8l
18
18

I,990
10

10,452
9,9t4
8,041

85
103

2,920
24

,925
8

915
1,8-19

152
526
588
551
478

1,661
8,02C
3,335

189
347

1,184
834

69
1,536

822
465

8

2,683
l2

802
6

3,097
26

791
5l
I

02Tr'
(1 14)b
275
482
182
762

(49,913)c
48

6
400
6s1
374

1,362
818

31

178
256

74,007

265
545
176
4B

8,994
1,4s9
I,330

649
144
144

15,953
80

83,788
79,4't5
64.460

681
826

n,448
192

15,432
64

7,115
14,742

1,219
4,216
4,714
4,417
3,832

13,315
64,292
26,735

i ,51s
?,782
9,491
6,686

553
12,311
6,590
3,128

64
21,508

96
6,429

48
24,827

208
6,341

408
6

2,205
3,864
1,459
6,109

37
JJ

128
149

110,441
38,004
26,917

39
r,869

24, Furniture
Outputs:

I690
2299
2513
2520
2541
2610
2640
2660
2680
2740
3030
3050
3562
3799

I
603
739
196
64

74,857
8,232

32,733
5,970

25
755
382
tt2

75

124,744

8

4,834
5,924
1,571

s13
600,085

65,991
262,402

47,858
201

6,O52
3,062

898
601

38s
48

3,207
5,267
2,998

10,918
6,5s7

249
1,427
2,O52

593,270
Torar, 1,000,000
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Ar.rNrx rlst-s 3: Ourpurs AND INpurs FoR sEvEN SELECTED sEcroRs, Qwrrc, 1961 (continued)
{Value data in thousands of Canadian dollars)

C o.1c Value Cofficimt

21. Furniture----conttnued
Inpvts-continued

w
P
Tr
S

R

29. Iron and steel mills
Outputs:

2910

43,220
6,848

(1,671)b
38

631

346,470
54,897

305
5,058

1,000,00044,942

Tour M942 1,000,000

Inputs:
0310
0580
0590
0610
0630
0790
0830
I 350
1 630
2230
2513
2560
2'113
2731
2n2
2733
2740
2910
2920
2960
2970
2980
3040
3050
3060
3080
3150
3$A
351 I
3s20
3570
35r0
3651
3690
3780
3799
40,i0
42lO
5010
5060
5070
5120
5190
5440
5480
5720
5720 Q
5760
5790
73 l0
73'70
8610
8620

J

l0
429f
703
183
276

t3
37

J

146
240
94
l3

199
9

ttz
I 3,107

t5
34
I

143
24

2,187
93

1,952
509
108
129
53't

83
262
667
31I
I90
253
M8
79r
2t

(2s)b
(20)b

J

ll4
127
20

2,145
(534,574)e

242
5

94
4

40
208

67
223

9,546
15,642
4,072
6,141

289
823
67
67

3,249
s34A
2,492

289
4,428

200
2,492

291,643
334
756
22

3,182
534

48,663
2,469

43,434
[t,326
2,403
2,870

11,949
1,847
5,830

14,841
6,920
4,228
5,629
9,968

17,600
467

a
7 \a1
2,826

445
47,728

4,49s
111

2,091
89

890
4,628

Code Value Coeffcimt

29. Iron and steel Mills-continued
Inprts-continued

8540 87
8740 3

8750 74
8990 124

I 27,588
w 12,626
P 4,176
s 552

Tor.r.r- 96,089

33, Metal stampihg, pressing arul coating
Outputs:

2660 195
2910 226
2960 143
29'10 t94
2980 145
3030 7,292
3040 84,701
3060 667
3070 443
3090 654
3390 125
3840 1,304

1,936
67

1,647
2,759

61 3,Bs8
280,940
92,920
12,282

2,029
2,352
1,488
2,O19
1,509

75,888
881,48s

6,942
4,610
6,806
1,301

13,571

1.000.000

Inputs:
0310
0540
0560
0610
0630
0650
1750
2110
2230
2513
2s60
2599
2640
2'131
2732
2733
2740
2861
29rO
2920
2950
2960
2970
2980
3040
3050
3060
3080
3090
3t 50
32s0
3360
3562
3651
3652
3690
3750
3780
3799

13

148
569

9
141

37
6
7

5

240
52

855
I

129
830
190
194
356

28J74
313

10
4,861

596
566

8,858
2n
584
878

2
I,586

550
350
648
M6

3
6

1,446
4s4

I,215

135
1,540
5,921

94
1,467

385
62
73
52

2,081
541

8,898
10

1,343
8,638
1,977
2,019
3,705

293,165
3,257

104
50,588

6,203
5,890

92, I 8s
2,196
6,078
9,137

20
I 6,506
5,724
3,642
6,744
4,642

3l
62

15,049
4.1) \

12,645
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ANNrx rasr-E 3: Ourpurs AND rNpLrrs FoR sE!'EN sELEcTED sEcroRs, Qutnnc, 196l (continued)
(Yalue data in thousands of Canadian dollars)

Code Value Coefvient Code Value Coeffvient

33. Metal stamping, pressing and coating--lontinued
Iaputsi-continued

3998 I
4A40 209
5010 77
5040 2
so60 (87)"
5070 (64)u
5120 10
5190 411
5M0 434
5480 58
5720 490
5720Q (50,324)c
5760 96
5790 35

33. Metal stanrping, pressing and coating----continaed
Inputst-continued

7310 226
7370 189
8610 t82
8620 479
8640 84
8140 51

8750 256
8990 197

I 58,992
w 25,733
P 10,292
Tr (104)b
s57
R 1,01s

10
2,17s

801
2t

104
4,277
4,517

604
5,099

999
364

2,3s2
1,967
1,894
4,98s

874
531

2,769
2,050

613,927
267,8C1
t07,tt3

593
10,563

I-Intermediate goods and services, total; W-Wages and salaries before taxes; P-Other incomes before taxes; Tr-Indirect taKes,

Government of Canada; Tr-Other fiscal receipts, Government of Caoada; S-Other financial receipts, govemment of Quebec; R-Mun-
icipal taxes.

a Of which 890 is nuts.
c In ki.lowatt hours.
e Raw cotton,

b Distribution co8ts, not included in total :
d of which 688 is hops.
f Manganese,

i
I

'
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