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KHtlWOÄD 

The degree of availability of appropriate data very 
often set» a serious limit to the practice of programmi«! 
Methodological elaborations not founded on sufficient 
identiftcatioa of available data can be of littst practical 
use Indeed, the formulation and evaluation of possible 
alternatives in the content of planning involve many 
elements of conjecture Such is especially the cane with 
cert«« stages of programming where the preselection of 
industries, feasibility studies, interindustry reso ¡ree 
balances, and so forth play a crucial role In many 
developing countries where experience of industrial 
development is relatively recent, and where fundamental 
«•"•MM » the economic structure need to be envisaged 
for the future, it is likely that relatively little indigenous 
development experience can he utilized for extrapolation 
purposes. Under such circumstances programming 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 
•usale explicit in official documentation but frequently 
apparent from worksheet level information, would no 
doubt constitute a serious weakness m today's planning 
and programming machinery unless efforts were made to 
obtain as a basts a collection of relevant reference data 
from a sufficiently wide range of sources, and alio to carry 
out a careful analysts of their applicability to various 

DATA A Pwanx-T ran tiemjtraML n«nas\AMMiNG 

With « view to the gap now existing m pro- 
ais reapect the United Nations 

for Industrial Devetontneut (OD) hat incorpor- 
ateti in its work programme a serian oí inquines and 

m sanili véy retarmi to as the Industriai Pro- 
I Data Project Tht spectnc terms of reference of 

n» eniatwve as   eetannsntng exteu- 
©f anemtional nee far industrial 

haass of the existing 

y'tty el such catalogne ¿ita to 
fe aratemi need of. 

I Bsf pMpMt M •• 41 and at the 
pilot work ; 

to bring to agist earti 
utwxpiored area. Tat» particular 

only en* of the 
w^^^ ^smsnnnn^tstnmrtnnjpn w   in  tantnjtnnnjtnnni anapjtptT 

to the i 

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 Held by the Centre The special 
studies «tinted after this meeting w<ll 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 interettablishment comparisons of the 
structural and functional chai actenstics of various 
specific manufacturing plants, wi I be published in sub- 
sequent issues of this series scheduled m connexion with 
the project 

INTWUNDU3T»Y   «ELATION»  TABLES  AS  A  SOUKCE or 
PHOOKAMMING  DATA 

Industrial planning and programming has many dif- 
ferent facets ranging from the formulation of individual 
projects to consistency and optimally considerations in 
broader contexts involving iterative processes of mutual 
adiuatmeat between microscopic and macroscopic require- 
ments, and between short-run policy measures and long- 
run perspectives Knowledge ot the profile of industries 
or sectors constitutes an important part of programming 
data. One of the most important applications of more or 
leas detailed industry-level programming data arises in 
connexion with the techniques of tracing the direct and 
indirect interdependence between input and output flows 
of gooes and services. This interdependence governs the 
intermdustrwd balance of an economic system and 
influences the choice of industrial development strategies. 

During the past decade there hat bean a pronounced 
menant m efforts to compile interindustry data at a tool 
for emcient projection and planning, or at in integral 
part of the system of national account!. A quick review 
indicates tant about 55 (and possibly more) countries 
have now compiled their own interindustry toh« with 
either governmental or private resources More than half 
of that* countries are developing countries The tablet 
compiled in différent countriet for various ytnrt are 
however far from comnarabie. Some are more detailed 
than others; the quaky of basic data, cotnpilatory 
precision, clastitVatioa of industries and commodities 
and other faeton vary a great deal among the tables. 
Thorn of the developing countriet are on the whole of a 
nirtimentsry nature, they reflect the lack of detailed tad 
comavenentive statina« ia theee countriet. la view of the 
rapid pace of stir ¿tarai changes in their eroasmtiet the 
coat mvotved to atmsupiag countries ia tht compilation 
of riiTtniili, eatadei icterniduelry relations hnrdfr i 

11» datai. Uafottiiarttry the ainfiitat» nfi 



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 ex.st.ng 
statical data (¿) borrow, wherever appropnate. tech 
nological coefficients from countries that have well- 
organized detailed interindustry data, or (r) do without 
the special programming methods which presuppose the 
availabihty 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 improvement of 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 ,s 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 interindust• 
relatiomhip. observed within one country to another 
This possibility is, in most cases, limited to that part of 
.ntermdustry data which can be relatively safelV con 
sidered as being of "technological" origin, i.e individual 

•!ZiP? cofdTt indkatin«the «»«Position of material inputs of each specific industry The transa 
plantation of these so^ed^hnical coefficient. Sí 
SJÍ? ^ ,n C0nnexi0n With ,BM*M» adjustments needed for projection purposes. The raw material for this 

cooking recipe» doe. 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 a, being of strategic imporrne• 
The technique of programming applicable to these data 

Zio„; *lf ì° J"*1*,' n0t ** limited to * cot ven lonal application of the Leontiefian "input-output" 
analysis; the data used for the «Mailed "cUnXy- 
balance analy«,» for principal industrial conZd* « 

phyacal mput-output analysis» for a ¡»m^ •1 
of industries etc. are all, in this context, considered as 
an integral part of interindustry information. 

àJULmS? tm?*1 Íth the real proWcim retatin» to the dynamic aspects of interindustry relations, such as the 
emergence of new industries, substitution of one material 
2¿Î°thfr\extension of fabrication procem. through 
additional stages, etc., the interindustry information 
should be organized in a much n^lLki^SS 
than is usually the case with the published fcWof 
inpu -output tablet. The acroM-the-board adTptÏÏv of 

which is particularly important for the purpose of« mù 
economa: analysis and planning, must b7Si££S 
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strictly   unwarranted   unless   the   .«formati,«   h,dde„ 
behind those tables » carefully examined m Jeta.l 

A   RVWMO   SFFP   NFFDPD   FT«   INTE.NA flONAl 

C(>tfP«RIS(iNS 

aml?Hg
fr

htf0r.Ward ComPar,son <>f tf>* P-Wmhed tables 
among different countries would .mmediately come up 
agamst difficulties ansing from the d.ver« compTtory 
gaps existing among them accounting unit in basic daul 
sectoring for tabulation purposes, methods of valuation' 

dummnSÄCt.,0nB'   tn*tmtnt  of ""Ports,  treatment  of 

susceptible to such variations This h.ghhghts the signifi- 
cance of the work of the Conference of European 
Statisticians regard.«, the international standardízate, 
of the  methods  for  input-output compilation >  The 

nS v". * TiIar SUb,eCt rec,Bt,y P^P"«1 «* the Un, ed Nationsjutistical Office is also an indication of 
the increasing need of internationally comparable data in 

Li ^ T*' P,raCtiCaJ Proponh fOT «"»Parable în'e 
ndustry data so far put forward an, howeveTconacioudy 

„tl^T^ °f ****** ^"«du^ry tabt 
nto the standard system of nat,ond accounts, they thus 

tend to concentrate, at least for the time being, on table, 
compiled for highly aggregative economic ïctoî, ¿ad 
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 Uka 

¡¿le £ î°ut ÎLÏ1^aad ""•* * *—•• •««£ o acro»-the-board adaptation which couWbe 
revealed by a comparative analy«. of such ArtTlÜ 
attempts at intercountry comparative analysis which have 
so far been undertaken seem to be mostly concerned with 

ments apphed to existing table« for the mcae tf 
comparison are somewhat patchy, with frequeüremm 
to aggregation technique, to avoid the difficulties^*«! 
from compilatory difference.. la th« way cWparatíví 
evaluation tend, to be limited to relative amafitobteT 
with about twenty or even fewer ittermediate serto« 
Some of the studies indicate that the "fuiidaniïïar 

££¡¿¡ rrdePeBde,¥* *-0B« P^^V^si. somewhat ,in. *r among industriahMd couatries   the 
similarity M revealed, however, aot with reamcTto Z 
magnitude of individual coefficient, but ratììrij, «2 
general  terms  a.  approximate decompoeability and 
tr.angular.ty of the over-ail inatrT^^pSakS 
Planning purposes the similarity in such a btoidmmj» 
superficial rather than fundamental. Thm arTStToSi 

l?**0*"?** "Port of th* mnaj «roí» »HTH --« lis Confane« ta «vaflaM* m "i^^/ÍSfS,""1'"* "•*» 
«Uì. 7ï    ZT^ • •»•Ml ivpUTI W Mb ^„_ _ 

atioa", m Uamd Nations. rroniiaÉ •   • 
*»***.£ Am«. Vol. lé. NoAT^Xïjl 



studies at the comprehens.ve level which draw more 
attention to dissimilarities than similarities among 
countries, each country'! pattern of industrial develop- 
ment reflects its peculiarit.es w.th respect to resource 
endowment and the extent and pattern of participation in 
international trade, as well as us «age of industnal 
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 parameter pattern«. 

For this latter purpose it is likely that an appropriate 
«heme 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 table, 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 purpo* of the meeting of the expert group con- 
vened m November 1965 at the CID was thus to explore 
foMible approache. which would meet these require- 
ment* While the primary sources of information con- 
sidered at this particular meeting were those accumulated 
m various countries in connexion with the compilation 
of »put-output relation«, emphasis was laid on the aspect« 
winch would help to strengthen the link between aggre- 
gate planning and project-level r*ogramming. 

CMAAACTäISTIC« or THIS VOLUME 

Moat of the article« in this volume are «elected from 
those originally prepared a« discussion papers by the 
participant. » advance of the above meeting The original 
paper« nave been partly revised or amplified for the 
purpote of this publication. The three article« by Vera 
^a,

w
(",m«*ry>; Nikola Petrovié (Yugoslavia) and 

Han« Wittmeyer (Federal Republic of Germany) are 
bwed on their contribution« made available later to the 
CID ,n order to enlarge the «cope of discuasion and 
material relevant to the theme of this publication. 

The subject matter dealt with in the following twelve 
articles vane. conaideraWy. and «o doe« the nature of 
their implications relativ« to the concept of industrial 

zazaa•** *** ^ ** *• *» r°u»*,y **** »** two part«. 

of mdrvKtual countries reviewed with particular emphasis 

CM-aahd behind the published form of «py|K)«tput 

COÍ«2S%TÍ JSTÎf? * co",pi,,d •**»**» 
comaem. Theaelerticflrftheaeaxtkdeíiamt^iidedto 

*o'l''*Mted  with  the data of KCé  n-matit«.   —,it MiaÉiudw —-- _Z-.TJ^       fom coimtne«  with 
^wveiy wen otganued documentation in thè» field but 
which are not «tally available m tangjg« A¿ « 

wick., used (Finland. Hungary, Japan, the Sov.et Union 
and Yugoslav,») The recent accomplishment of hê 
Statistical Office of the European Economic Community 
m recompiling the medium-sized tables of the five member 
countries into a comparable form » certainly of great 
significance However, a full report on this work (a 
review of wh1Ch might otherwise have been given a 
suitable place in this volume) is already read.lv accessible 
«n the publications of the EEC Statistical Office Certain 
techmca 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 
of the expert group, generally seem to follow two different 
but mutually complementary directions. First, there is a 
common concern to examine the extent to which "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 companion«. For that purpose some authors 
are concerned with comparative analvses of various 
national tablet reconciled at relatively aggregative levels 
It is indeed true that auch comparisons will play an 
important  role in  locating, «zing-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 concerned to establish concrete schemes 
according to which detailed partial input-output relation- 
ship« can be compiled for blocs or complexes of specific 
industries. 

The formal recommendations made by the expert roup 
are reproduced below. In relation to these recoinmenda- 
tion» it »hould be remembered that the article« collected 
m this volume are all meant for background material for 
the preparatory work needed to implement them. 

Research conceived in line with the recommendation« 
is now under way at the CID with the help of a special 
working   party  organized   by  experts   from  leverai 
countries. Its immediate purpo«e is to pin-point strategi- 
cally important tegmenta of the interindu»try balance to 
be investigated selectively in greater detail and to dis- 
tinguish areas that are typically more comparable from 
those that tend to be lew so a« among different countrie«. 
Inpwsuit of this objective an effort will be made to 
develop a technique for handling the problema of relative 
prices, industry-mix, product-mix, degree of integration 
etc. in the context of intercountry comparisons. It is 
hoped that a substantial part of the collection of informa- 
tion and its analysis and interpretation will be completed 
m 1967 and published in a later issue of the Industrial 
PUnmng and Programming Series. 
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^Sr^MC0MMENDATIONS FOR •E ^DUSTRIAL PROGRAMMING DATA PROJFfT OP 
THE UNTIED NATIONS CENTRE FOR INDUSTRIAL DEVELOPMENT BY THE FIRST^f„ ZGRO^P 

OF EXPERTS WHICH MET IN NEW YORK FROM 9 TO U NOVEMBFR 1%5 

Letter of transmittal to the Commissioner for Industriai Development 

We have the honour to submit herewith the report of the First Ad Hoc Workinu 
Group on Industrial Programming Data. It is the outcome of our meeting he d at 
cZ« nk dragÌheJ0m days com^ncing 9 November 1965. At the revest of the 
XSP* ÎÎ? x.Carter aCted aS Chairman of the who,e Group. Professor Wassily 
Lcontief and Mr Morris Goldman acted as Chairman of Sub-committees 1 and Í 
respectively, which were formed within the Group during the above meeting ¿riod 

De^lopr¿°wlr:fcrenCe 8ÍVen t0 thÍS Gr0UP by the Commissio- for Industrial 

2u^t\tiV^Pt&ffy ,°f eXÍStÍng indUStrial PTOinunmiag data of various countries to the needs of developing economies, with special reference to existina 
XST ÏÏ ? andielated basic data fr• which tóey are compii d, and â 
formulate feasible lines of research to be undertaken by the Centre for this purpose " 

con^Ä 3°* WaS wk
ritten

r
by the Gro«P at the meeting and represents the 

consensus of all fifteen members of the Group as to the nature and scone of the 
research study recommended for the United Nations Centre for naustr a? Develop 
ment as part of its Industrial Programming Data Project. P 

We wish to acknowledge our gratitude to the staff members of the Policies and 
Programmmg D,vis,on of the Centre who acted as technical secretaries7«.Thè Group 

Signed by (in alphabetical order): 

GaiS EenïorSn"Pnna' V?B¿,artoÍ Anne R; °«i"«*°. *» M.; Eleish, 
Marvin ¿eoS W .0; ïldman' Morris; HeIm^edter, Ernst; HorTenbcrg, 
T?'^' Wassily; Matuszewski, T. I.; Sevaldson, Per; Thore Sterr 
Tremi, Vladimir G. ; Watanabe, Tsunehiko. ' 

New York, N.Y., 12 November 1965 

I. INTRODUCTION 

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 

. Ü*!S? ïe availablc data to the greatest possible 
extent The Group feel that the Industrial Programming 
Data Project may fill a gap now existing in this field, 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. It is a well-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 difficult 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 the 
Centre's Studies of Manufacturing Establishments, which 
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is a part of the Industrial Programming Data Project 
a ready under way in the Centre. This study is designed 
w h particular emphasis on the plant-level data andïon- 

ZLl TTSnt and analysing the experiences of 
individual establishments in various countries relating to 
certain techno-economic relations which are considered 

gnimmîn ° imPortance  for  industrial   pro- 

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 

Z dinrteheadHPta,ti0n' C0Uld * eXtremd" valuab'e <"' guiding the  developing countries  in  choosing   their 
mdustna strategies and in formulating conisten 
industrial programmes. Because of the complexity of 
mtenndustry data which in many respects dS from a 
mechanical aggregation of establishment data, and also 
because industrial programming spans various phfses 
ranging from the formulation and evaluation of indiZ- 
ua industrial projects to the assessment of the con- 
sistency 0f general resource allocations, the G 1 e 
agreed that the proposed research project con«ntrat,ng 

ÏÏLÏS da!f COmpÍ,ed for in^^y analysisXouS of 
considered as an additional branch of the Industrial 
Programming Data Project to be carried out in coS sa^1-of Manufacturing Estaw¡sh= 

Countrief^h°finterin<;UStry íata aS they «ist in v^ countries, with a view to making them operational for 

LnfXT? PUrPOSeS in deVe,°Pin« countries. Af e general debates on various problems and issues involved 
in such a task, the Group formed two sub-coni!, Se? 
S^-committee I was concerned with the recoStTon 
Sin í!ü °í ,ntcrindustry information, particular^ 
ÏÏÏÏX?       der,vation of *>** reference data which 
aÍmaSrf "*** forthc ^^ of a^2 alternative nationaUy or regionally balanced patterns of 
mdustnal development; and SubiommiS H worked 

Œ! ^S^•*^and ~ 
«,Ihr!/îP°uS °f the two sub^onimittees were prepared 
MïÎ«- H* «V the entire'^ 
" was noted that the two reports involved common 
elements m many respects, this being mmcatívHf the 
complexity of the data needed for re*archwhich make! 

Between them are, however, suggestive as to the phasins 

ouX ;Wh,Cl8h0lÜd * "Ä fanned ncWni out the proposed project. For this reason the GroWare 
agreed in presenting these two reports as the/arTSim 
attempt,«« to merge them into a angle Z 

Efewf w T rmg 1,S meeting per,od G»•' E- Eleish, Senior Lecturer, African Institute for Economic 
Deve,opment     d P,a„„,„g. Economic Commissi 

forSociaTZ F "^ Helmsta<>dter' P-^ssor, Institute 
ïTA    •   L        Econom* Sciences, University of Bonn 
FMer.1   Republic  of Germany;   Marvin   Hoffent "' 

u*vS; oTr iVc ofGovcrnment •* public AÍí ; Uiuversity of California at Los Angeles. United States: 

Wass,,y Leontief, Professor, Harvard Universo? Sed 

Un vC:;at
n

y
d Jrfíh0 Watanabe- ProfeSSOr- Gaku "h- university, Japan. This report is intended to formulate 

a feasible work plan for the treatment of exisZdata 
from various countries in the form of refe enee no 
gramming relations particularly suitable for the «e 

The suggested work plan is set out in four stages (h 

KS „I6"8"'18 int«ind-try infoSon (il) opération necessary to secure intercountrv com 
parability of coefficients, (HI) construction o?comparabl 
or partially comparable tables and (IV) prepaXntf 

ASS"1for "**»pIanL«and ^ 
Stage I: Reorganization of existing interindustry 

information 

infnrlT8ta?Ìng thc C0lIcCti0n of "levant interindustry 
•ZTa fr0m Vari0US COUntries il is recommended to 
engage m preparatory work to establish a basic frame- 

rrÏcXt^ ,nf0rmatÍí,n fr0m individuaI coun^Sl 
nr^ °VD analytica«y reconcilable basis. This 
dTaviSrí T haVe rCC0UrSe t0 thc ¡^erindustry 
detail^ní n ' fcwcount"<* possessing sufficiently 
detailed and well-organized documents in this field 

mavhLmnfUfy CíSS¡fi^ation sui'able for this framework 
Zy £   I?0 0rd,Cr °f tW0 hundred OT more, implying 
the  possibility  of different countries   laying ¿2 
emphasis on different industries in contribut^nform 
.on.sufficiently detailed for comparison purposes Zy 

countries  espec,ally small ones, do no? Jem to hav 

s wogrïhmnnrdTry data t0 COmP,cte thc Rework I s worth noting however that there will be many cases 
LT.   h mformation con>P»«d in a small taWe fora 
ralTo3Jan at!ain the sarae de*~ of «Pecificit 

as that compiled in a larger table for a larger economy 

with!f£Dd-U8try information t0 * collected in accordance with the framework should include, wherever possible- 

(i) flow (and flow-coefficient) tables, completed with 
rows and columns describing value added and 
final demand,1 

(ii) import tables, 
(iii) quantity tables, 

II. REPORT OF SUB-COMMITTEE I 

committer ^J?•• the deliberations of Sub- 
committee I. formed by five members of the Ad Hoc 

XII 



S'age II    Operation necessary to secure intercountry 
comparability of coefficients 

d.I- ^peration is «oí «"ended to secure the same 
^TeucnTT:ämiy f0r aU «****• but is aS at reducing the discrepancies due to difference, '   »K. 

(i) AT of sectoral and commodit>*«»*- 
(¡0 compilation of relative-price deflators appropriate 

for intercountry comparisons. *PProP"ate 

important ta«k nf oil o—i »ucuaiors is tne most 
mponant task of ali and consists of the following steps: 

(0 to establish for each country considered, averaae 

i^Lr,,c;b,e to the product-^ «ns producing industry; 

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

(«0 to   estimate   relative-price deflators for  inter 
country comparison (adjustment fo^y SpS 

ÏTÏÏ3AÎS íriffs and indirect *¿ ZSu ¡ÎJSSv(        l) pm* ,ndexes re,atin< to the 
23ÏÏ?   appeariag in quantity 2*. Sì 

hJU? aoco,mP1"hment of the above tasks it wiU be 
Aií.fM,y2e the Prod^-mix of comparaNe ¡ceto« 
m different countries. A number of technics devSoÏÏ 

to be applicable to such analysis. ^ 

*<«*  ///.    Construction of comparable  or partially 
comparable tables 

staSí Xt í í6 WOrk t"«0*•* « *• Previous «ages will make it possible to reconstruct tibtes of 
vinous national economie, which are w¡L¡h T,°, 
eatoriy, comparable. The size of SfcTïta'jLï 
vawdaccortUagtothetypeofnwKl. * 

^-ä:*:-:  
A -?srArïitïïr < - 

(i) Patterns of intcr,ndu>tr,al relates ,„ a hl).nK 
developed economy (this may be callcd ..¡^ 

(ii) variations of the reference table reflecting. 

(0,^^de
nS,/e0fe^^^^of 

(A) absence or presence of specific industries and 

(r) vanous stages of technological progress, etc 

B. Analyse of mput requ.rements of specific .ndustr.es 

(•) indication of "strategic" coefficients by means of 
sensitivity tests; y ' 

(Ü) comparison of labour and capital requ.rements 
and import contents of inputs, ^mems 

(iii) comparison of output distribution, and 

(iv) indication of specific areas which require detailed 
technological studies. «lanea 

C. Preparation of "examples" for the use of the reference 
UWe and ,ts variations for assessment of al Svi 
balanced patterns of industrial development 

The work at this stage, as well as at some ohase, of th.. 
preceding stages, requ.res extensive uT of eTectrom 
imputation facilities I, ,s recommended tha the CeX 
establish a means of access to such facilities    ftCCcntre 

HI. REPORT OF SUB-COMMITTBE II 

Industrial Programmimi Data H..r¡n. •*        "Pe• on 
Thevwere- H«Tr¡ A   •     ¿v* ng "s meet|ng Period. 
LZZll.       ¿mC'Director' Burcau ¿^formations 

Section, Economic Institute of the  USSR >la„„na 

Äi^'r"' Re8earch bellow, CeTaî 
director, Office of Business Economics, Department of 
Cineree, United States; T. I. Matus^wski^P Su 
ajréfé, Université de Montréal, Canada  Per SevaWson 
WrStatistician, Central Sm^^Zuaf^ly 
Sten Thore, Professor, School of Economies and ButJMai 

HïïTSi Norway; and V,adimir G 5 
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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 compendium of detailed information 
on industrial input patterns 

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 will 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 ante 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 Hoc Working 
Group and also of the data being gathered in the Studies 
of Manufacturing Establishments which are already 
under way in the Centre for Industrial Development. 

Materials in the compendium will 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 whatever 
fragmentary information may be usable for compilation 
purposes. While the collection of materials recommended 
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'*, proposals addressed to the 
members of this Working Group. Such reconciliation and 
analysis is envisaged as Stage II. 

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

(i) Detailed définition and description 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. 

(in) Input 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 coefficients. The basis of the coefficients 
should be specified; i.e. total supply base or 
domestic output base, gross or net of intra- 
ìndustry 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 of its age structure should 
be collected. 

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

(vi) General appendix. This should cover matters such 
as sources of basic information, compiling agency, 
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 
newly 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 organize research activities to be 
conducted in Stage II. 

Stage II: Analysis of intercountry differences 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 

xrv 



coefficients. Such analysis is, of course, vital for success- 
ful application of these programming materials It is 
recommended that the Centre take fuU advantage of 
various comparative studies mentioned in the papers 
submitted to this meeting and that it have the adv^f 
technical  consultants for particular industries  beina 

SStoSSBTy differenccs in 8UCh fSo" « price*, product and process-mix, degree of integration 
¡¡¡KT °í VÍV* Vari0US ^«cteristicfôfTè capital stock should be considered. It should also be 

SÄ1!? differe5CC8
1
am°ög coefficients for the develop- 

ng and he more developed countries often reflect .2 
Z ZSt °r*aTtional Problems assocSenth 
eîonôSUCtl0n 0f neW ¡ndUStrÍes " ^eloping 

It would be too ambitious to attempt reconciliation of 
differences among all coefficients for all countries ïtthîs 
stage It is recommended that Stage II beam ex•; 
mentaUy with intercountry comparisons tf priSS 
coefficients for a few industries. principal 
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INPUT-OUTPUT TABLES OF JAPAN: BASIC FRAMEWORK PRIMARY DATA AMI, 
INTERTEMPORAL COMPARIONS ' PRIMARY DATA ***> 

Shuntar, ShUkkto, Economic Planning Agency, Government of Japan 

I A »RIFF simvBY or THE JAPANESE INPUT-OUTPUT TABLES 

Since about 1953 three bench mark input-output 
tables have been prepared in Japan for 1951 1955 and 
I960 Although many other preliminary tables have been 
compiled by va mug organization», our major emphasis 
m this article will be placed on these bench-mark tables 

tabtes       f0rm thC SUtl8tlCal bas,s for those Prel'mmary 

I   The mi table 

The 1951 table' was prepared by the Mmistry of 
International Trade and Industry (MITI) for the purpose 
of analysing the structural changes of industries^ 
connexion w.th the balance-of payment, employment 
and investment problems 

Although the published table is available on a 182- 
sector basis • the basic table was compiled m a rectangular 
matrix of 527 * 182 One of ,ts distinctive features is the 
we 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 basta. 

The original industrial classification for the table is 
¿«•••ed for the MITI', administrative use, and is now 
he»«g adjusted to the ISIC» by the Counc.l for Industrial 
n*aamg oa a 153-sector basis of the 1960 table 

•y-products and scrap are treated as part of the output 
of the sector m which they originate and are transferred 
to the using sectors Th,s procedure is the same as m the 
Uiyted States tabk for 1947 compiled by the Bureau of 
Labor Statistics All transactions are valued at producers' 
•«rkrfprtces. that is inclusive of indirect taxes less price 

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

' Tht mmtfeer of Melon maatmwd m this MM to ndicate th. 

• i ~,~, ^  J et4mmt "•• P"»«^ »pw rows 

f 4M Inmomm ***MM,  Imilni] rmmTmZLm UMTT 

column in final demand. However, in the 36-sector table 
which was designed specially for analytical use, all non- 
competit.ve imports were eliminated by regarding them 
as competitive to domestic products. 

JS?195\ tablC f°[ Japan prOVCS fo * lar8e|y 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) aïe 
conceptually equal to the Gross Domestic Product 
(OHP) at market price (inclusive of indirect taxes less 
price subsidies) 

Besides the input-output table with 182 sectors   a 
quantity table" of 345 * 182 was also compiled,' in 

which demand and supply  balances for 530 selected 
ommodity groups are indicated in both value and 

quantity terms This table was of great use for the study 
on the physical 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 snrap 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.« 

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 of the extensive use of various types of data the 
compilation of the new bench-mark table for 1955was 
made through collaboration among various government 
agencies, 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 first 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 1951 table. All transactions are 
valued at producers' market pnces (as in the case of the 
1951 table) but average, instead of actual, prices ere 

^*4.mmP,** Jg*"»*.1"—' Tr»d« «J Industry, Japan, ¡nur- 
**m»y Amtysu éffhe Japan,* Economy, 1957 (in Js^sasss). 
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adopted in order to overcome the difficulty arising from 
price differentials occurring within an export column. 

As to the sector classification, the second (1955) table 
employs a more standardized system than the 1951 table 
This system is largely based on the Japanese Industria' 
Classification (JIC), 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.4 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 commodity 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.* 

3. The 1960 table7 

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

(a) The accounting system. The I960 Ubi* 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 margina, aad for by- 
products aad scrap) aad three supporting tablet (i.e. 
quantity table, import matrix, aad employaseat matrix). 

For the theoretical criteria Cor sWs If 

• MJaattry of lateraatic—1 Trae« 

7*Mr. IM2 (m J 
'S« asna* for 

lyST/Ib 

All these official tables are available on a 153-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 final demand 
analysis and comparison with the national income 
accounts.* 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.1* 

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 
interrelationships 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. 

All 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 average- 
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 important feature of the 1960 tables. 

Consistency with the standardized national accounts, 
especially with the System of National Accounts and 
Supporting Tables (SNA),11 was also taken iato account 
more rigorously. This is especially the case with the 
imputation of interests aad rent. Since the imputed 
interest charges are distributed among the related sectors 
on the basis of sectoral bank deposita etc., the value« 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. 

• Sat $. SMahJée "PTOMMM at tks 
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(b) International comparability. In the i960 table 
particular stress is laid on international comparability in 
order to facilitate analytical use of the table, in particular 
for comparisons of tedinole^, import dependency, final 
demand, patterns etc. The International Standard 
Industrial Classification (ISIC) of All Economic Activities 
was adopted as a basis for sectoral classification, although 
slight adjustments were needed to modify it from an 
establishment 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 of the specialized coke-producing sector. 

As for consistency with the standardized concepts of 
national accounts, rows for primary inputs and columns 
for final demand are defined 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. Even 
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 I960 
table, since the national income series since 1951 are 
themselves to be revised substantially on the basis of the 
I960 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-Term 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 
pfenning purposes, and a teat 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 
nave been significant technological changes affecting the 
use of certain 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 of fabrication. The 
chemical and the construction industries am the only 
exceptions: the« art indications of an increase in the 
value-added output  ratio in the former sector and a 
decime in the Utter. These trends in input-output co- 
efficients w*re extrapolated up to 1968, the target year of 
we prwent plan, by means of Stone's RAS formula » 

«Z.fïaS!,Zfrojftkm *" fttfthfr »*•* to »me 
«tent by the help of experts specialized in individual 

S. SHISHtDO 

Aggregative estimates of final demand are given in the 
Macroscopic Medium-Term Model.» The breakdown of 
these into 60 rows wus made with the use of various 
econometric sub-models. Details may be referred to in 
the report of the Committee on Econometric Models.14 

4 Preliminary table for 1963 

On the basis of the 1960 bench-mark table, and in 
co-operation with variou government agencies, a pre- 
liminary table was com;,.!. 1 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. BASIC STATISTICS FOR MANUFACTURING INPUTS 

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

1. 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 1). Thus, 
many multi-product establishments are requested to fili 
more than one questionnaire. The extent of coverage of 
this survey is high, about 80 per cent in value terms, 
although the cut-off points 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. 
^ is a complete census of private manufacturers on an 
establishment basis, but different questionnaires are used 

ef 
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Statistical 
sector 

Mining 

Coal 

Textil« 

Chemfcsls 

Iron and steel 

Machinery 

Light industries 

TABLE 1 : Tm MONTHLY SURVEY OP INDUSTRIAL PRODUCTION 

/. Coverage 

All establishments manufacturing designated products. 

All establishments manufacturing coal, coke and lignite. 

All establishments manufacturing the following designated oroduct»- dumi«! fit— «„. «i       „ .   . 

establishments manufacturing raw yarn together with fabrics (excluding paper and pulp) 

^äTäSä^ * —- <«* 
All establishments manufacturing designated products. 

SÄÄr Pe^0nS• manufacturin« **** products. (Some esublishment. employing 

^^^^^^^^mPi0y^ M "»- P«-». but some employing a. few a, 4 penons, 

Statistical 
sector 

Mining 

Coal 

Textiles 

Iron and steel 

A. Production 
II. Principal data collected 

Quantity. 

Qusintfty. 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. 

Quantity. Products produced from self-owned raw 
materials and from raw materials supplied: <~-<»«s— 
pcoilu«BcaMuiiisdwltr^tliafs)ctory.^^ 

Quantity. Products produced   from 
and from raw materiali 

in the factory. 

self-owned  raw 
includes 

B. Shipment 

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

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

Quantity and value. Divided into self-consumed fabrics 
fo* Piece-work, and those for markets and others (with 
the exception of secondary fabrics). For part of products, 
the value b investigated.» I»"UUBW, 

Quantity and value. Shipments to a distribution point and 
«Ports as for chemical fertilizers. Breakdown by dom- 
«ic use and export for chemical fertilizers and by sector 
of demand for calcium carbide, sulphuric add, soda 
manufacturing products, synthetic anhydride and oxygen 
(co-ordinated statistics*). 

Qi^. rJdjveries outside the establishment are 
divided into sales and others. 

QjMBtí^ weight and value. Limited to shipments out of 
enterprise. Products of commission work done by others 
are included. Covers only those designated machine tools 
»^f«sr«culatryeprcducu^Mscr^»oc4sfcinieUls. 

Q^ieatky and value. Saks are suMMded tato dornestic 
use and export. Carbon products, optical leases, furbtsh- 
&S^"£Ï5^ S» *hoWB * *** ofctanand. 

¡H***^ -"* on d^ and «per, of 

D. Maw material 

Quantity of «tocia, 
esKtricsty by type of 

pur- 
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Statistical 
sector 
Coal 

Textile* 

Chemicals 

S. SHISHIDO 

Machinery 

Light industries 

Mining 

Coal 

Textiles 

Chemicals 

Iron and steel 

Machinery 

Light industries 

Quantity. 

Quantity. 

C. Stock 

Q^tity Chemical fertilizers and caustic soda: stock- 
piled in the head-office. • 

//. Principal data collected 
D. Raw material 

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

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

Iron and steel       Quantity. 

STA*?' m*ChÌne t0CU UMd for SD8Culative P10*»- 

Quantity. 

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 produca items of consumption are 
investigated. 

Quantity. Amount of purchases, production, consumption 
toy 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- 
tionof principal materials as for principal products. 
Asbestos: items of consumption also are investigated. 

E. Labour 

ÄÄ,^^ * .on» c-e. deuil«, surveys are made of 

ÄTÄoS^ <!£T~ • *•" •*«-. «^tailed survey, 
•Varies paid to employee. Se: n^rn£ Swl^ní oÄÄ* "^ ? m°DÜi "nd t0UÜ Wa«""* worked, and wages! numoer 01 persons at end of month, total number of persons engaged, total hours 

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

ÄÄ^ hour, per esubUshment and tou, 

uïflT " *"" °" SeCti0n of "»««^rnjld toul number of perso« in the company as a whole 

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

S^rS^pTSAi^ 0f ^^^^»^^^"onth-ytoul „umber of person, and 

Mining 

Coal 

Textiles 

Iron and steal 

Machinery 

Light industries 

F.Eatdpmtnt 

ÄÄ^«SÄÄ^,Ä *—> «" —•• hou« (»-ber 
«•"ST«; mKmJliSD^^TJ^IS ££¡*fl£üLÍ£ng ",d maiai "^ «"OP"«». (Detailed 

»Z^Sfi* <* Principal t«>àmÊB.iAimMmmm,m^hun* mámM^ctmrím^mmc^ 

Non* (Datali«! «luipment survey, are made of r-ta^ iron ^ «^ r«o4^ every fW ve«.«) 

No«. (Detafled surveys wen made of machine tools for metak fai 19» and la 1951» 



for small and for large establishments (see table 2). For 
the former group, namely establishments employing from 
one 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 
Classification, 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 1963.1& 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: 

*«=VA (1) 

^ted-1 (2) 

where Xy = intermediate transactions on an establish- 
ment basis, A« = similar transactions on an activity basis 
and Pik = a square matrix of product-mix coefficients." 
The product-mix coefficients 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. 

INTERNATIONAL^QMPARjSONS OF INTERINDUSTRY DATA 

Jl¿H'í
er?a!l

Í0ñal *"»*'»«•<**'*>« of the 1963 World Program** 
of Basic Industrial Slattata (ST./STAT/SER.M./17/Rev.lftddX)L 

"S. Shishido, X'cent Input-Output Studies in Japan, Memo- 
randum C-6 of the Stanford Project for QuantiutiveRe^chto 
Economic Development 1957 (iSmeognipbed) '"•••ren m 

3. Surveys of corporate enterprises 

Among many surveys on corporate enterprises in 
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 output 
ratios derived from these sources are different from those 
derived on an activity basis, yet they have helped in 
estimating the components cf 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 specified separately 
for output and input items. Only the significant output 
and input items need be selected for cost analysis in the 
first stage. 

(b) 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. COMPARISON OF INTERINDUSTRY TABLES FOR 1955 AND 
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 and 1963.» The major aspects 
of these adjustments of the 1955 table are outlined below. 

1. Adjustment 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, (b) 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 classification systems are 

»h- flïff-Ki?,n,ifî, «"«»l*« « «l«o beta« made by the Council for theI95I tâbka full comparto» of the three benchmark tables wffl 
become poniUe in the near futura. WB 
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TABLE 2. THE ANNUAL CENSUS OF MANUFACTURERS 

S  SHISHIDO 

/. Coverage 

Schedule C: Head offices with two or more establishments. 

//. Principal data collected 

(Schedules A and B) 
Production 

Shipment 

Receipts for repairing 
and processing services, 
value of shipments of 
waste materials. 

Value of raw materials, 
fuels and electricity con- 
sumed. 

Expenditures for contract 
and commission works. 

Excise duties 

Stocks 

Labour 

Equipment investment, 
etc. 

Other 

No data collected. 

wrS ÏK ¡SSVXtJÄJSfSJ Ä"* PrUC,S i COntraCt •ks "* «"« tor 
for which materials are supplied t^ tS SaoSnO ShïmênfA^ of

f
con,n,ct WOrks done b* °th• 

schedule A. Transfer of products US SfíSíS^Kl^^ °f PMdKt m «^ °n* » 

SÄS^ (by "nd <^~* as to 
B, shipments of waste Ltenals Je SA^sS^sí ¡£d£? " °f PmduC,ioB- ,B «*«"* 

by others for contract works, mdXT^^ 
factunng activities. Value of electricity ¿dividedinto"p^LT'aS¿I•^fr " thr°U8í primary manu" 
is surveyed. Schedule A only. Schedule B-Wveys ¿H^ V?h, t^fatf for o• "* ": only the former 
electricity and of products of cwnTO ^TT«Snl??. ' t0ta' Value of raw ma,erials- fuel» and 
sumption by principal raw material^ *     UrVCy W8S made of ,he a"10"«1 of y^rly con- 

the value of raw materials!^ a^ elSi œÎSma ^ * l° SChedl"C * ,hi'is included in 

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

-o^A^^^ 

"^iïZ^^l^iïl^i^lrt"* * 5" * rad °f ye" <*"**» A and B). Regu..r 

toob, implements and fixture KbkforT^Sn^TJTL*"^ Vehklei "ld ^ and 

visional construction accounts (schedule A) ^^BMe m cstimated value °f P^ 

employe«). ' comumption for industrial use (for enterprise, with 30 or more 

Principa/business 

Stocks 

Labour 

Equipment bmstment 

Other 

(Schedule O 

Value of Ml« by product, receipt, for proofing «„vice, rendered to other* and other receipts. 

Stock, of producto, raw material, and fuel. ., beginning and end of year excluded from schedule A. 

aNyear^udÄrÄulT,by "^^«^^- *^--•«« crt ^ «1 «^ p.« fc, 

A« in schedule A but including only thow excluded from H. 

Value of capital or value of investment, and kind of butme» organiation. 
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 TABLB 2. THE ANNUAL CENSUS OF MANUFACTURE« (continued) 

III. Census organization 

1. Respondent (raterviewer)-City, town and vülage—Prefectoral government-Ministry. 

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

IV. Date of inquiry 

31 December every year. 

V. Date of return made to the office 

31 March of the following year. 

VI. Tabulation 

Mechanical. 

VII. Date of publication 

Preliminary report: September of the following ye*. Report by industries and report by commodities: Two years utter 

W«: IU*.rch »4 St.ci.tie. Divtaion. Mini.fr'. S«r«.ri.t, Minittr, of Im.rn.tion.1 Tr.de «d Indutfry, j^n. ,1 DecmtMr IS««. 

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 
classified in retail trade by the former but in their 
respective manufacturing industries by the latter. In the 
1955 table however, both these activities were defined as 
manufacturing—different from that of the JIC. Thus, 
adjustment relating to the statistica! unit was necessary 
only for the processing activities by farmers. 

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

(c) The two systems show conceptual difference« of 
certain industries. For example, the JIC includes repairs 
among the service industries, while the ISIC considers 
them to be a subsidiary activity of the 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 fate, 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 date were already available, a new 
estimation was necessary for dividing the output row into 
these transport activities. 

2. Adjustment 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 m 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 increat -d and that in the 
rental sector was reduced by the amount of this adjust- 
ment. 

3. Scrap and by-product matrix 

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

After the 1955 table with 150 sectors had been made 
completely comparable 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 more 
detened basis than at the 150-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: 

Pi*i = Effigy +Pi Yi-piMi (i) 

PfXt = EfoXy+iti V¡ (2) 

('*./*= 1, .... 150) 

where *4 == output; Xtí = intermediate transaction; 
rt - filial demand; Mt = imports; Vt = value-added; 

added'= r 0r output' "^ "> = deflator f°r value 

S. SH1SHIDO 

j„ deflator for primary factors (labour, capital etc ) is 
obtained indirectly from equation (2) above. The validity 
of such cst.mates, 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. w 

The input coefficients matrices resulting from the 
transaction tables recompiled as above are presented in 
tables 3A 3B and 3C. The underlying transaction tables 
are all of the type in which all imports are treated as 
hough they were competitive (as illustrated in the annex 

table 9). Table 3A is derived from the 1955 table in 1955 
prices table 3B from the 1955 table in 1960 prices, and 
table 3C from the I960 table in 1960 prices. The final 
demand quadrants corresponding to these three tables 
together with total intermediare delivery and gross 
production, all in value terms, are presented in tables 
4A, 4B and 4C. 

7. Measurement of changes in technical coefficauj 

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: 

A, = Z^xyiZ^X• 

where a% = technical coefficient for 1955, a• = technical 
coefficient for 1960, X? = output for 1960, and \ = rate 
of change in the technical coefficient relating to use of the 
f-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: 
(o) substitution between energy inputs; (b) substitution 
of fabricated products for primary products; and (c) 
general increase in intermediate demand for manu- 
facturing and service inputs. 

fa) Substitution of petroleum and electricity for coal is 
the most notable phénomène a, which was also observed 
in the previous test of the coefficients for 1951 and 1955." 
The magnitude of changes arising from this factor is also 
very similar to what was found in our previous studies. 

(b) 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 
wood, 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. Change« in 

» Miniitry of International Tilde and Induttrv, Japan, Imer- 
n^imtSi {*"**Eeommy & **• »» Interindustry 
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01 
02 
03 
04 
OS 

06 
07 
08 
09 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
43 

46 
47 
48 
49 
50 

Food 
eropt 

I 

25,133 

1,137 
92,035 
4,849 

4 

4,317 

549 

7,941 

1,575 

3,088 

41 
61,306 
11,816 
1,684 

1,815 

1,334 
4,247 

442 
287 

33 

187 
1,224 

4,234 
1,879 

23,117 

1,838 
2,218 

671 

13,301 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60       1,220 

Si^Mai     61    273,529 

VahmmkU   «   726,471 
Totu-   63 1,000,000 

Lmttoch 
Industrial for Other 

crept textuel livntoch 
» 3 4 

TABLE 3A: 1955 INPUT 

6,584 
103 

56,021 
1,196 

4,317 

11 

2,517 

34 
88,166 
23,739 

467 

740 

1,880 
6,926 

570 

68 

866 

3.422 
3,037 
1,606 

9,614 

273,758        261,251 

6,975 
:,308 

1,902 2,616 

649       141,892 

27,245 

2,616 

8,283 

1 

19,834 

218 

6,321 

77 
654 

30,744        26,591 

1,095 
3,193 

71 

14,182 

189 
9,672 
3,946 

192 

1,992 
35 

124,021 

32,923 

283 

2,637 

46 
5,446 

54 
1,844 

882 

29 
8,641 

31,428 
71 

451 
276 

227 
21 

4,314 
21 

167 
118 

181 
583 

246 
1.743 

38 
15 

28,069 

1.601 
3,281 

155 
147 

12,605 

5,231 2,661 
«¿19        40.977 11,197 

251,193       583.130 553,700 

748,807       416.870 446.300 

1,000,000    1,000.000 1,000,000 

Forestry 
and 

toning 
i 

219 
48 

217 
249,010 

42 
23 

6 
84 
6 

158 
828 

716 

21 

4,395 

li 
20,075 

43 
169 
607 

2 
280 
530 

1,009 
7,216 

176 

1,471 
4 

10,076 
2,669 

240 
3,063 

442 
162 

4,290 
904 

3S6 
3,725 

955 
585 

1,086 
2,315 

7,008 

6,630 
67,462 

399,342 

600.658 

1.000,000 

Fùheriu 
I 

111 

4,795 

5,736 
412 

559 
1,265 
1,667 

13,328 
11,047 

79 
83 

4,484 

51,248 

789 
13,887 

76 
858 

8,665 

767 
1,876 
1,517 

64,104 

914 
626 

272 
771 

11,976 
347 
826 

1 
37.459 

325 
2,315 

368 
2,574 

1 
84 

29,704 

4,095 
2,501 
6,193 

615 

15,968 

17,902 
81,070 

404,369 

595,631 

1,000,000 

Coal- 
minim 

54,685 

34,192 

1,370 

35 
7,813 

98 
385 

2,977 

4,855 
15,617 

31 
4,929 

96 
1,739 
3,995 

10,940 

5,088 
12,874 
8,790 
1,586 

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 

Othtr 
Iron- mttal- 
ninint minint 

» » 

6,953   21,407 

14,141    4,188 

528 

91 
9,782 
253 
998 

8,867 

2,637 
19,415 

22 
11,989 

479 
1,924 

8,481 
23,487 
.9,961 

725 
479 

7,211 
510 

20,214 
28.761 

2 
2 

15.951 

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

8,922 

1,203 
62,870 

305,775 

694,225 

1,352 

83 
13,769 

230 
906 

5,166 

2,212 
45,318 

20 
4,045 

708 
1,893 

23,964   24,529 

6,836 
7,255 

12,211 
683 
295 

1,848 
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  1,000,000 



INPUT-OUTPUT TABLES OF JAPAN 

COEFFICIENTS TABLE 
 — S. SHISHIDO             |3 

Ífinit- lñ-»\ 
and gas 

txtraction 
10 

unter 
minerais 

txtraction 
11 

Meat and 

produit! 
It 

Grain- 
milling 

13 

Seafoods 
practising 

14 

Other 
food» 

IS 
Beveragtt 

It 
Tobacco 

17 

Natural- 
fibre 

spinning 

Man-made 
fibre 

spinning Fabrics 

235 936,857 107 111,495 37,930 4 
299,453 

to 

A231 
2,090 

A2.354 68,846 1,361 144,185 A 1.336 
8,320 

13,877 

1.245 9,406 
602,355 

1,276 1 
4,208 

839 
7,701 
4,479 226 

145,422 
101.715 

382 
25,580 

1 
1,630 

271 
625 12,400 2,921 298 

503,105 
5,949 

853 
3,830 4,030 379 3,772 514 

80 
5,608 

3,913 

5,977 86 6,169 3,142 31 41,389 41 7,185 1,344 81 
8 139,142 4,863 10 

338 
50,333 209 

20,502 53,967 

2,477 
146,034 

51 

51 

19,085 

823 
1,214 

3,597 

4,937 

457,289 
238 

76 
6.961 

209 
824 

11,471 

5.635 

29 
6,856 

80 
1.107 
4,248 

245 

60 
853 
118 

16,521 
2,574 

550 

6 
994 

16 
2,612 

925 

2,946 

37 
16,133 

102 
13,256 
7,120 

1.3S7 
37 

3,650 
47 

3.242 
4,292 

1,279 

22 
1,424 

61 
2,217 
6,956 

429 

2 
2,103 

6 
14,335 
10,941 
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28 
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5,389 
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39 
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3,037 
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20 
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1,466 
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3,903 
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67 
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8,315 
37,075 
13,294 
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4,245 
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31 
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39 
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672 
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2,137 
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98 
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11.138 
422 

811 
174 

1,654 
468 

38 
43 

320 
1,690 

423 
343 

871 
706 

476 
12 

1,625 
65 

208 
50 

1,020 
933 
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16,811 
1,876 

9,196 

1,663 
4,358 

216 
248 
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l»,438 
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4» 
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3» 
77» 
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•4*6 

2« 
3,137 
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1.40) 

22 
12477 

M 

1« 

3 
IM 

1« 

!• 
S 

1412 
14 
M 

3»« 

I9S 

IS 
249» 

42 
221 

2,4M 
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3.33« 

2 
2,429 

20 
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1.77S 
14N 

gf 

1,1« 
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M4 

101,311 

2,9*0 
224 

14,924 
1.315 

17,220 

152 
32,709 

712 
6.121 

14.135 

1,397 
11,672 
21,153 
10.004 
1.1«! 

12« 
12,0*9 

13,271 
1.79« 

«4M 
1.9*9 
2,171 

12.765 
4,377 

24» 
M12 

9.731 
IM 

ii,m 
449* 
IMP 

131,711 
19 
M 
* 
if 

ff J» 
31,1« 

lit 
IJM 

IM 
7.« 

17 

4191 
Mil 
f.« 

119» 

2.J93 
14« 

3 
um 

7,7* 
5,7*1 

1,913 
J,t«7 
tu 

U 

•4*? 

11,119 

tun 
4J11 
1.24M 

•,191 
%m 

un 

11JÍ7 
74*1 
km 
im 

7,7t* 
I7.S*| 
1.1*1 

19,7«» 

I,M» 
11413 

IM» 

2,4*3 
I 

147J 
4 

M411 

7.94*        3349« 
«M 

144» 
« 

13441 



IS INTERNATIONAL COMPARISON;» OF INTERINDUSTRY DATA 

TAHI 3B: 1955 htrur 

T i 

41 
42 
4M 
44 
43 

24.M4 

M2 

Ol 
02 
03 
04     06,257 

4,064 OS 
M 
07 
09 
09 
n 
il 
12 
13 
14 
13 
H 
17 
li 
19 
20 
21 
22 
23 
24 
23 
M 
27 M 
M 52,401 
29 1*710 
je     1,7» 
31 
32 
33 
34 
33 
M 1,363 
37 4,744 
39 «M 
39 M» 
49 ÌÌ 

7,tM 
51 

43.MI 
1,712 

3.751 

S57 

4 

7,610 

1.333 

1,4*} 

1,931 

771 

4477 

13 

2479 

M 
M.M3 

965 

Ml 
1,1 St 

HS 

um 
».i« 

122» 

190404 

31,Mt 

3,36« 

11439 

1 

22447 

312 

«420 

Otf«r T 
I 

OUur 
RWlW- 

351,175       270454 17« 
27 

104 

151 
9,3« 10,241 163 
2,020 4,130       233,444 5,171        70444 «,259 30,721 

37 3,755 
*" «» 37«        34,364 13,515 4,767 

1,403 
41 

132,714 

30,113 
272 

2,694 
43 

3,97« 
54 

1,733 
1.0M 

2$ 
7,783 

27,733 
77 

47t 
327 

19 
4,693 

24 
171 
113 

191 
977 

4 
75 

9 
141 
393 

327 

14 

3,316 
II 

11.301 
33 

119 
344 

2 
201 
372 
766 

5,962 

147 

1403 
3 

U91 
2.410 

117 
2432 

123 

331 
1.2S2 
1,336 

13393 
•492 

66 
72 

3,670 

46.031 
761 

12.412 
66 

467 
•.069 

627 
1.624 
1.301 

60,470 
•45 
344 

272 
«64 

11460 
33« 
735 

1 
31437 

279 
1499 

1.351 
33 

MM 
94 

342 
3.361 

4.309 
15491 

30 
5.140 

M 
1.42« 
3402 

12493 

S40I 

303 

•0 
10,633 

231 
•31 

9,496 

2436 
11.541 

20 
11433 

463 
14« 

149« 

999 
IM 

C.343 
23430 
9476 

631 
470 

«492 
4*1 

1,516 
M 

17,141 
249 
906 

6.5M 

2434 
50,744 

22 
4,754 

•15 
1,692 

23,116 31,342 

9,317 
13440 

345 
1449 

499 

Ij 47 
49 
4P 
*     29.771 

M 
M    um 
a    xm 
H «40 
JP 

39     I24M 
Sf 
m 

«i 
«j 

99 

M.1JJ 

14*0 

M 

114M        1U64 

14M 7.W4     n.m 

i,m 
«a 
24 

14*3 

190 
»47 

12410 

3421 
tum 

mm 

2404 

•07 
407 

1,7«« 

2477 
1 

11« 
2*440 

4.H« 

m 

90442 

119 
»441 

114M 
7434 
MM 
MM 

30419 
2 
3 

1547« 

14M 
24» 

ML790 
71,7» 

46421 
2 
4 

1*471 

9492 
MI4 

Î4M 
•477 

1.17t 

1HM.1 
«MOI      «UM      7214M      «074» 

»421 
9*479 



INPUT-OUTPUT TABLES OP JAPAN 

COtmClINll TANJ 
S. SmSHIDO 19 

Oil 

9Htf4BtÌ0H 
10 

O**. Mm ami 

673 

4,544 

2,712 
1,103 

19 
9,414 

4429 

13457 

9,219 
45,05« 
13,931 
3,433 
«3 

11,127 
429 

n it 

14,475 2.351 

«409 49 
44,35« 

251 M4I 
74 31 

1,523 9,059 
215 •9 
790 1,131 

13,142 5454 

4407 
13.211 

190 
10,594 

271 
1,194 

7404 

4493 
3492 
4.905 
2473 

19 

•74 
192 

17,332 

210 
49 

733 
91 

12459 
2,521 

390 
3,939 

•21 
2419 

91 
4,704 

197 
IN 

1,949 
3404 

514 
1439 

1423 
3M 

Grab- 

It 

2>2 940,698 
A142 
1,397 

496,643 
1.705 13,737 i 112 1 

292 

533 

5 
1,043 

13 
2434 
1,014 

50 
193 

1 
39 

in 

342 
43 

1(3 
1»S 

30 
40 

•Woo* 
u 

98 
A 1,473 

3,343 
893 

494,330 
3,326 

3,586 
41 

8 
50,333 
44,695 

2,038 

2,539 

30 
14424 

87 
10,417 
7,145 

230 
2,389 

13,061 
1,522 

15 
872 

377 

43454 
533 
463 

1.474 

249 
1,431 

Othm 
food» 
le 

112,583 
64,044 

7,785 
5,634 

1,005 
4,107 

2432 
9,357 

152,448 
250 

146,289 

50 

45 

1,455 

36 
3,866 

48 
3.046 
5,157 

13 
283 

10,899 
20,194 

3,670 

1,406 
19,441 

51 
134 

9449 
1478 

456 
3,560 

416 
348 

Bmmatu 
It 

42,114 
1482 

288 

4,380 

1,556 
5,400 

18,878 

822 

1,341 

22 
1,566 

63 
2,107 
8,471 

128 
68,649 

5,335 
1,458 

73,407 

16 

4440 
2,487 

711 
795 

873 
724 

Täter« 
17 

131,676 

399 

10 

1442 

434 
2 

2,179 
4 

13,370 
12,917 

92 
92 

2,023 
274 
930 

5 
23 
53 

218 
2,122 

724 
1424 

153 
485 

450 
12 

Natural. 

7 
319,876 
170.322 
158,709 

687 

5,429 

41 

4410 

340 

13 
1448 

34 
818 

6,098 

1452 
392 

16,698 
5,014 
2,560 

54 
US 

37 
123 

124 
11,446 
3434 

384 

2445 
83 

Man-made 
fior. 

1» 

10,911 

11.315 
1 

:,953 

1441 

287 

9 
1.162 

26 
731 

5.413 

1.823 
254 

658467 
2 

974 

IS 
102 

19 
117 

131 
9,111 
4,473 

341 

1,319 

(Unit: 10 ') 

Fobriet 
to 

9,354 
10,677 

1.794 
349 

96 
6,142 

76 
496 

4,821 

325,694 
66,633 

120,778 

36 
1,700 

104 
6,376 
3,760 

366 
1,439 

69,832 
3,336 
4,417 

96 
83 

43 
134 
207 

4,606 
1,416 

521 

1424 
947 

53,924 
7 

12 
9,761 

22423 
1 

271 
24,7« 

1417 
Ut 

1433 
33,199 

1442 
33 

294*4 

1425 
431 

32441 

10491 
2422 
2452 

74422 

3,131 
14*4 

227 
33495 

499 
14 

139 
447» 

11416 
7« 
34 

21444 

18,817 
19 

147 
14440 

5417 
403 
4M 

3442» 

2,720 
991 

5,714 
13,7t» 

4409 
1471 

24,744 
24» 
147« 

23434 
144J9 
14492 
1447 

74» 

1437 
4443 

234 
233 

2423 

4493 
1475 
7411 

042 

0413 

7474 
t.730 
1444 
1471 

22.150 

3471 
3417 

90S 
14« 

12455 

1470 
1444 
1494 

2,795 

7444 
2479 
2,799 
2.772 

18493 

4419 
1429 
3,704 
2434 

13442 

3407 
2474 
1471 
3414 

1544» 

1479 
44441 

14MI9 

«9481 

I144M 
11442 
20431 

777 
13493 

74* 
17411 

•414 
33491 

11417 
10473 

43» 
14493 

9,179 
34425 

12479 
21474 

24« 
3943» 

mm SS444 
14014» 

AM» 
«2407 

107413 
TS9443 

349.737 
343474 

497494 
»9433 
«9471 

127431 

172442 
•1149» 
180,1« 

74341» 

297411 
  ̂ mm ~^mm 1409499 149949» 149949» 149940» 149349» 1499499 149141t 



20 
INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

TABLE 3B: 1955 INPUT 

Apparel 
21 

Wood Pulp and 
producti          Furniture paper 

« 23 a 

Printing 
and 

puNttkini 
21 

Leather 
products 

It 

Batic and Oils, fati 
Kuootr mtrrmcdiatt and final 

products chemicals chemicals 
VI 2» 2» 

01 
02 
03 

4 
55,654 

28 
167 

1,822 
7,455 268,232 

13,091 
2,376 

77,442 
111,938 

04 
05 

101 
35 

11 
703,237 189 139,128 

1,272 
780 6,651 

345 
14,226 

06 
07 
08 

660 
1,049 

59 
295 1,471 22.576 464 

4,763 
3,192 9,224 

6,458 
30,459 

23,903 
5,280 

09 A6.387 
10 682 

1,821 
436 43 

11 
12 

52 
68 
82 

7,004 30 60,622 964 
13 498,514 11,051 32,140 
14 68 952 3,526 
15 807 2,398 11 10 4,434 8,482 
16 695 
17 55 46 
18 
19 

23,857 195 5 443 4,708 2,424 11 
20 

20 341,106 723 8,793 6,739 5,681 27,902 159,848 10,946 2,375 
21 
22 
23 
24 
25 

7,349 
12,139 

32 
4,291 
5,822 

15 
42,104 

43 
2,228 
2,590 

27 
360,600 

1,504 
3,663 
7,847 

16 
9,161 

46 
341,895 
130,181 

33 
396 
95 

253,351 
1,164 

12 
881 
34 

910 
5,191 

37 
882 
108 

1,005 
6,528 

23 
7,502 

68 
59,839 
2,737 

49 
30,752 

142 
18.112 
2.569 

26 49,344 9 1,760 78 86,470 9 
2,597 

296,959 
11,076 
8,459 

27 
28 
29 
30 

18,338 
10,360 

111 
761 

880 
3,521 
3,222 

594 

335 
2,539 

30,976 
953 

2,574 
20,340 

3,472 
7,294 

2,780 
1,148 

19,317 
1,837 

62 
79,866 

3 
8,848 

434 
51,365 

152 
15,767 

857 
118,037 
76,531 
6.219 

31 
32 
33 

59 
1 

25 
356 

461 
6,422 

139 
1,299 

187 
444 

36 
1 

23 
7,825 

24,998 
3,627 

182 
14,100 

34 
35 

1,658 
942 

1,618 
21 

22,553 
3,794 

312 
133 

164 
2,677 

265 
4,903 

37 
245 

3,632 
10,255 

1,038 
560 

36 
37 
38 
39 
40 

5,547 
2,168 

234 
390 

2,344 
797 
427 

1,476 

26,104 
2,053 

160 
1,316 

2,792 
3,494 
3,386 

544 

371 
9,569 
1,662 

27,577 

23,970 
2,701 

627 
633 

35 
1,527 

24« 
288 

755 
8,051 
4,897 

85 

9,466 
2,393 
1.196 
2.630 

22 
41 
42 
43 

350 
9,194 

125 
995 

113 
14,062 

625 
183 

4.487 
191 

3 
35,871 

38 
7,870 

1,819 
202 

758 
645 

44 
45 

46 
47 
48 
49 
50 

51 

2,291 
17 
20 

46,971 

8,773 

284 
6,377 

8,082 
56 

334 
23,580 

35,136 
189 

4,352 
18,990 

6,805 
3405 
3,512 

24,455 

7,491 

378 
38,009 

1.440 

246 
26,580 

48,250 
4,747 
6441 

32,021 

6,738 
23 

5,393 
53,750 

52 
53 
54 
55 

3,37« 
2,585 

536 
3,101 

3,497 
2,195 

382 
1,841 

14,889 
15,711 
1.238 

7,472 
7,983 
1,664 
1,636 

547« 
5494 

333 
27.029 

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

7,128 
2475 
2,190 
5,405 

19,766 
9466 
5,185 
1404 

11,095 
7,180 
3,513 
3,732 56 

57 
58 
59 
60 

61    6 

9,123 10,898 24002 10,988 10,974 2,714 12463 15,774 13,139 

21,068 
24,574 

«7,227 

1,608 
41,890 

847,679 

1.796 
3*231 

627,634 

1,860 
29407 

22,454 
«0.995 

7,395 
71,402 

14,563 
77,425 

«,0t« 
64443 

55492 
103461 

VakmrnkU 

fotAL     

835472 304,381 940,601 «97,917 805.161 830.180 
152421 

.000,000     1 
372^6« 164,428 493.619 59,399 302483 194439 169430 

400480    ijaaojm 1,000,000    ljOOOJMO     IJBfcflOB    immn 



INPUT-OUTPUT TABLES OF JAPAN 

COEFFICIENTS  TABLE (continued) 

S. SHISHIDO 21 

Petroleum 
product! 

30 

Non-metal bon 
Coal mineral and iteti 

product» product) (primary) 
»1 Si 33 

(Unit: 10*) 
¡>teel rolling, Non-ferrou Fabricated 
carting ana primary             metal 

forging metale            product! 
3* 33                    3« 

General 
machinery 

37 

Bi   ._•   . Other 
Shc£?a' . trontport 
maclunery Automobili!       equipment 

3S 39 40 
27 
70 

5 2 48 

3 31,628 20,958 1,147 252 980 1,348 72 
71 

3,450 

24 644,001 70,541 2,242 
99,778 

2,941 7,959 1,504 1,650 2,091 1,043 2,243 

355,883 
1,432 

174 
11,163 

57 
358,282 

72 
495 

11 
23,382 

125 
1,375 

15 

50 

70,024 

94 

67 

89 

2,849 566 

30 

1,207 

4 113 4,223 59 
102 217 1,433 16 16 210 1,516 

3 
2,082 1,749 2,158 6,032 

30 
251 

87 
420 

5,620 

14 
5,791 

40 
7,668 
7,727 

20 
14,387 

58 
26,026 
4,813 

3 
173 

9 
132 
127 

4 
1,072 

12 
75 

393 

15 
2,336 

43 
211 

3,005 

69 
3,284 

199 
1,338 
5,869 

16 
7,473 
6,249 
1,233 
5,963 

21 
10,557 
4,528 
7,84« 

958 

60 
2,322 

498 
833 

2,162 

22 
50,066 

643 
326 
877 

368 
7,750 

72 

872 
A5.161 

15 
9,803 

489 
16,583 

558 
24,440 

679 
1,755 

3 
12,451 

579 
1,746 

193 
5,456 

63 
2,471 
3,608 

1,093 
5,097 
2,168 

23 
4.100 
6,535 

1,031 
77,799 
14,896 

3,122 
26,396 

9,761 
34,102 

48 
7,817 

A 2,836 
7,284 

2,579 
3,714 

4,045 
3,162 

6,879 
5.415 

12,732 
3,307 

26,682 
4,995 

8 
1,069 

4,96« 
3,362 

2,956 
49,522 

1,396 

94,115 
16,706 

535,062 

3,202 
860 

391,491 

12,888 
8,979 

3,559 
2,044 

67 

2,753 
3,694 

4 

2.219 
17.990 

192 

400 
14,495 

460 
6,043 

133 
76 

2,506 
3,324 

3 
3,460 

229,221 
13,581 

1,311 
181,753 

383,803 
92,470 

282,858 
47,593 

119,918 
156,547 

118,098 
10,564 

254,437 
15,857 

3,729 
350 
120 

3,580 

837 
519 
193 
764 

91 
814 
513 

2,648 

6 
17,547 
2,568 

342 

740 
12,793 

1,553 
1,062 

1,156 
5,356 
1,463 
1.467 

16,096 
11,736 
4,909 
1.080 

13,561 
145,302 
25,002 

526 

5,262 
18,785 

160,036 
588 

20,216 
121,410 
25,066 
91,925 

13,085 
104,371 
29,506 

813 66 60 40 972 3 33,519 68,465 
21 

174 
53 
80 

210 
162 

241 
21 

1,118 
31 

28« 
97 

1,354 
1,306 

5,216 
1,161 

1,882 
15,120 

2,061 
1,164 

4,352 
688 

4,047 
2 

322 
8,165 

5.14« 
A54.179 

295 
14,903 

31,036 
179 
313 

47,605 

2,423 
1,209 
1,734 
2,065 

58,087 
20,320 
32,428 

1,082 

23,432 
16,172 
9,613 
3,502 

8.518 4440 13,502 

4^75 
22425 

3418 
55,035 

3403 
113,357 

470,723 849438 578,339 
5»4T7 150,762 421^61 

1,000,000 1,000,000 ltOOOyOQO 

Í        25467 
¿6,604 

«,388 
2.620 

33,900 
41 

7,394 
944 

5,120 
472 

7479 
2,169 

«,059 
2,514 

13,510 
610 306 761 95« 298 1,113 «4 642 47 

7,651 8,425 13,33« 23,703 27,290 42.981 53493 46.277 

14443 5,500 9,305 8,061 6,398 9,152 7,416 7,703 6.719 2,792 6,125 3,954 3,624 5,509 3,851 4,843 2,370 
477 

1,461 
2,014 

2,483 
2,393 

1,885 
22 

1,842 
545 

1,898 
««3 

1,759 
1,641 

2,118 
771 

4,061 4,915 12.637 9438 9,857 8.511 10,183 9,310 

265 
32482 

1,078 
34440 

981 
71,913 

522 
21.038 

6,359 
29,340 

4,642 
19,448 

1,608 
1,822 

1429 
5,145 

889,801 741,514 753483 623,054 661.529 612459 648,549 7214« 
110,199 258,436 246.717 376,946 3M.471 317,141 351,451 278^32 

1***° 1,00*000 ífim0° 1,000,000 1.000,000 IjOOOyOOO 14004» 14OtlyOO0 



22 
INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

Utttnmmt,    m-mfactyrint    comtnctùm     MÏÏSÎSS, 
 il ** » 44 

Ol 
02 
03 
04 
05 

06 
07 
08 
09 
10 

11 
12 
13 
14 
13 

16 
17 
li 
19 
20 

71 
34,204 

59 
80 

2,349 

5,041 
48 

15,573 

21 3,950 
22 20,544 
23 539 
24 28,619 
25 10,282 

26 13,219 
27 2.989 
28 36,316 

7,228 
3,116 

29 
30 

31 1,512 
32 23,884 
33 
34 
33 

71,450 
56,318 

36      6,071 
J7     29,127 

5,514 
494 

12 

38 
39 
40 

41 98,877 
42 1,208 

47 
4è 
49 
SO 

3,501 

IOS 
50,773 

31 
32 
33 
34 
33 

8,007 
5.5« 
1,424 
1,251 

36     14,15« 
57 
58 
59     13,463 
«     49,1« 
M   «26,811 
«   373,18» 

1bl* «1,000,000 

30 
4,430 

9,202 

10,838 
2,526 

2,813 

10,046 

22 
50,570 

64 
29,365 
43.761 

16,321 
1,659 

128,745 
10,597 
15,428 

295 
7,263 

38,255 
18,774 

3,747 
2,460 

614 
1,011 

216 
31,516 

9,460 

771 
47,794 

7,718 
7,435 
1,392 
4,163 

14,743 

169 
33 

10,281 

961 

12.425 

52 
279,190 
46,423 
2,605 
1,509 

187 
360 

7,633 
703 

1,907 
73,964 

39,288 
2,010 

24,906 
4,407 
6,336 

488 

537 
2461 

«7 
41 

404 
39,089 

15,051 
15,887 
2,39t 

100 

7,144 

62 
114 

10,487 

496 
7 

1.547 10,157        13,988 

3,778 

3,490 

176,452 
23,399 

743 
1,658 

294 
545 

6,308 
1,627 

2,085 
86,869 

67,307 
1,228 

17,292 
30,463 
11,387 

862 

592 
3,11t 

1,795 
59 

1,165 
38X4 

16,752 
15,129 
3,111 
1,097 

7,919 

PMk 
noria 
a 

15.412 55 214 
».440 36449 39,807 

«54421 (47.184 ««431 
345,779 35X816 335,969 

1.0C0400 1,080^00 1,000** 

66 
316 

17,813 

1,131 

76,880 

1,719 

1,483 
27,530 

195 
707 

2,375 

1,901 
3,527 

367 
16,069 

1,086 
92,579 

23,165 
1,017 

28,123 
5,815 
4,222 

10,332 
23 

720 
787 

3,451 
174 
843 

"»9,733 

2©,7*/> 
21,152 

3,422 

104« 

2,195 
32,152 

4SMI7 

544.113 

Otim 

10,635 

11,491 

429 
67,584 
2,120 
1,030 
2,612 

USO 
1,8« 
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 

717 
43 

232 
24404 

13/470 
10,801 
2369 

8,443 

TABLB3B: 1953 INPUT 

commotio»       EUctridty 
it  4f 

Municipal        Waur 

4i 
tmicu 

49 

125 

2,797 3 

104 
377        118,289       458,163 

737 
17.643 

548434 

451,466 

138 

2,589 
803 
118 
428 

4,442 

3,150 
132 
10 

15,285 

1,349 

109 
66,849 
69467 

3,673 

162 
235 

9J3t 
11.176 

896 
7,825 

23,154 
7,485 

10,753 
1441 

11,060 

9.196 

348 

103 
235 
297 

1,081 
12,091 

1,697 
¿28,367 

26 
31,098 

A350.357 
8,185 

724 
41,836 

3,104 

119 
39,964 

162 
7,463 

24 
595 

25,269 
4440 

319 
20414 

82,121 
28,345 
43,737 

14,943 

606 

1,339 

3,468 

A102476 
205 
898 

3,261 

8,633 

6,536 
50450 

616 
2,784 

81 

24 

71,906 

13471 

1,675 
151 
815 

1432 

5412 

V» 9,183 3441 
1.722 100499 35405 

375484 567,029 11143)4 

«HM« 432471 8M4« 
1400400 1400400 I4804M 



INPUT-OUTPUT TABLES OF JAPAN 

COEFFICIENTS TABU {continued) 
S. SHISHIDO 23 

Trad, 
10 

53 
A 224 

495 

237 

A6 

2,372 

471 
10.566 
2,067 

10.851 
23,796 

339 
24 

121 
561 
36 
43 

A47 
351 

1,178 
2,211 
2,069 
1,2*6 

413 
3.339 

Rut 
«MM 
it 

48 

Raiirotdi 
U 

Road 
trmtport 

it 

Other 
trtmtport 

1.871 

Com- 
ico« 
U 

1,404 

256 

{Unii: ¡Or*) 
Financt 

tmd 
urate, 
ft 

PullU 
odmùmtrttim    Community 
and äff met        ¡orvieti 

IT 

13 
46 

73 28 

13 5 13 3 3 1.872 

40 46,431 539 19,308 1,194 1,717 

AH 

1,466 644 787 852 113 
4,618 1,534 1,382 4,541 451 

13.006 15,131 6,924 205 78 
147 135 303 201 96 

2.080 8.156 3,747 1.319 aso 
5,208 9,337 4,568 11,447 20,120 

226 30 
14,417 2,712 285 654 

393 54 5 4 2 
253 45 1,206 49 8 

8,310 117,979 149,582 2,040 1,203 
28,822 4,264 63 1,816 

1,352 187 10 301 3 
A 1.861 
11,315 2.012 229 699 

266 266 733 394 3* 
11,444 1,440 4.293 1,070 117 
9,825 2,046 4.797 13467 931 

109 67.614 3.815 2,695 5,443 
20409 2,739 65.691 800 

397 179 1,120 123 S 
320 393 m 349 193 

Other 
•trvtcti 

It 
uniteti 

t» 
Unallocated 

to 

1 4,046 
688 

2,181 6,924 
512 

1,919 

2.012 3.431 
1,936 

917 
3 
I 

25 

188 

21 

1 

9 

2,789 
995 

2,903 
1,005 

105,579 

571 

835 

3,338 

2.797 
216 

8,917 
2,434 

15,944 
1.431 

888 

1,774 
20,756 

1.357 
1.292 
2,099 
3,272 

41,991 

150 
37,939 

758 
5,499 

16,121 

181 
9 

32.103 
1,451 

543 
263 

14,984 
1.377 

1,282 
10,637 
24,661 
9,188 
9,209 

52 
917 

1.192 
3,187 

132 
13,583 

1,930 
867 
200 

14,752 
8,323 

344 
80 

1.073 
6,149 

3,001 
226 
739 

2,392 

6,555 
2,285 
2,148 

11,834 
4,590 

6463 
4491 

6,003 
4,343 

1,636 
3,091 

3,501 
3» 
540 

«,541 

14,493 
4,194 

15.134 
31,244 
15,031 

16 
9 
9 

17 

24,113 

1M11 
143 

2473 
6307 

10,932 
5,609 
4434 

838 

7411 

2497 
27447 

7,450 
II 

1,465 
11,787 

3,760 
4473 
1,454 
7463 

13,727 

17,44*        41469 
66465       167,739 

393499       979,731 

141 
2 

3,461 
J 1,419 

11,164 
4,434 
•403 
54» 

S4t3 
416 

2,773 
2,913 

11,005 
5,904 
6,313 
•430 

11498 

4,171 
1.454 
1,411 
3410 

94*7 
2411 

921 

1.013 

21429 224*2 
27466 17,152 

1494W 159,197 
830413 841413 

1400490 U 

5,626 

3443 
11,103 

15411 
4411 
3,766 

11498 

8 
1480 

6 
53412 

10406 
4409 
1496 
3414 

8,100 
3,104 
1.001 

13,473 

27431 
666 

3,457 
4 

10445 14,195 12411 

12474 
28462 
41436 

1463 
30452 
2C4S1 

30460 
3473 

231429 207.730 473471 
760,771 732400 326429 

1400400 1400400 1400469 



24 
.INTERNATIONAL COMPARISONS OP narre n^»^ 

DATA 

Food 
CTOpt 

I 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

43,079 

302 
31.879 
3,160 

154 

7,218 

1,899 
55 

9,795 

212 

848 
64,568 
16,869 
4,355 

1,681 

1,151 
4,012 
2,683 

41 
42       2.399 
43 
44       5,114 
45 
46 
47       1,852 
48 
49 
SO      11,319 
31 
«       2.826 
«        3,219 
34        1,897 
S3 
S6       9,045 
37 
38 
39 
»        1.673 
61    234,709 

f«*» mémkH^:.. : 63 23434 
«4 #49.640 

_                     « 73J40 
,...."?                  « »».704 
Í^L^*** é7   A«* ***«•**«** a  7tíJ9í 
T0TAL *» 1,000,000 

.  . Uvtttoek 
Industrio! for 

<*<#» ttxtìltt 
* 3 

31,325 
1,479 

4,364 
23,188 16,679 
2.209 1,745 

124 

7,136 

1,771 
46 

6,379 

175 

22 

517 
89,244 
28,105 
6,401 

2,763 

960 
2,021 

513 

585 

5,127 

1,340 

3,607 
5,116 
2,693 

9,168 

2,182 

112,242 

43,394 

727 

2,570 

6,206 

12^7 
727 

485 

145 

776 

415 

3,345 

630 

14.293 20,732 

1,532 
5,770 
1,842 

77« 

TABU SC: 1960 INPUT 

275,685       161,139 

18,436 
4.294 

340 

1,189 
371 

64,513 

191,396 
551 

2,079 
113 

2,426 
375 

1,013 
793 

706 
«,902 
9,659 
1.990 

667 
968 

204 
27 

2,493 
534 
tu 
44 
36 

272 
211 

».370       136,145 
255,678       651,491 

33,761 
•33,097 
51,114 
2M83 
¿533 

744422 

1,115 
2t7J0« 
39,127 
22491 

A 24» 
34140» 

14,655 

«,301 
165 
327 

20,132 

3/435 
«414 
1,147 

771 
2,404 

3,1(8 
13452 

5504« 
2.199 

144*4 

A2.113 
A 557 

137 
388,594 

17 

2 

2 

52432 
17.774 
AMI 

449.7M 

2,035 
85 

483 
213 
125 
171 

12 
102 
935 

1,429 
8,679 

2 
129 

202 

2,347 
2416 
2,119 
3,19« 

119 
154 
306 

793 

117 
72 
1 

3,312 

2,010 
437 
321 
433 

5419 

1.455 
4,407 

43147« 
3474 

«9,104 
493442 
33,063 
7.410 
A 42 

5*1,724 

3,931 
22,389 

223 

296 

139 
78 

11,402 

1,346 

45,103 
77 

12,518 
84 

3,032 
84 

1,662 
2427 

73,894 
3 

1.029 

7,837 
15,570 
1471 

29,140 
32 

1.713 

1,559 

«27 

12441 
10 

4491 
3,139 
4458 

513 
8,663 

7420 
23,124 

309,804 
9442 

243,113 
204417 
12740* 

«,119 
A173 

4)9494 

47.618 5,625 22,494 

15.010 1,763 2,630 

80 ,07 

5,201 
3,358 
3,577 
3,616 
4,918 

10,075 

18,564 
191 

5,002 
11 

1,046 

19,352 

5.138 
16,904 
4,672 

663 
4.36J 
1,382 
1.901 

7.792 

7*623 
358 
561 

19,788 
197 

10,866 
1.767 
2.749 
7,690 

12,336 

2410 
13418 
24,731 

349,473 
29412 

47144« 
35420 
•044« 
25,743 

450427 

2,793 
1,815 

77 
1,944 
2,639 
2,999 

19,565 
13 

8412 
26 
64 

1,174 
764 
32 

820 
1,111 
9,269 

34,375 
6.673 

6,141 
1,011 

24 

1.776 30,378 

4,068 
29,116 
4,776 

759 
6,204 

747 
1,622 

«5,351 

4,471 
11,108 
6.695 

735 

310 
1.021 

35,660 

45458 
77 

219 
12,499 
1.738 

11,703 
669 

1,892 
19469 
7.067 

•428 
59.340 

337.015 
«8450 

2234*4 
274,104 

7421 
A1443 
442415 

58,310 
83 

2.198 
16,436 

437 
13,667 

1,196 
2,371 
8,007 

16413 

1443 
13425 
70,809 

311499 
55479 

314430 
13849« 
N426 
24,090 

AÍ 424 
«11491 



INPUT-OUTPUT TABLES OF JAPAN 

COEFFICIENTS TABU 
S. SHISH1DO 25 

extraction        attraction ttroductt 
'» 11 y^"> 

660 

172 

10,186 

127 
145 

51,591 
«3 

425 
5.911 

389 
3,624 

515 
416 

3.426 
6436 

54 
11,361 
66.676 

31U25 
1U78 

219,405 
186424 
263,512 
10477 

A 2,611 
618475 

11 

5,519 

14,278 

16 
9,896 

479 
325 

9 
343 
470 

2,413 

1,020 
786 

1,979 
660 

4,066 
2,738 

4,908 

11,361 

34 
11,764 
1,080 

18,572 

9 
440 

63 

1.171 

5,504 
23,247 
48,888 

3,097 
9,472 
8.626 

656 

396 
555 

51.292        25,644 

26,848 
1,325 

372 
20,474 

394 
9,622 
1,350 
5,412 

14,986 
10,188 

5,889 
77,297 

296,695 
23,648 

3*3.262 
212,064 

77.424 
27.016 
A 108 

703495 

122 
132 

1,772 
508,374 

15 
2,879 

922 

390 
131,927 

34,685 

104 
77 

1,503 
73 

13,963 
324 

2.0« 

•se 
10,593 

41 

7,612 
89 

27 
1,821 

299 

3,967 
292 

2.818 
77,478 

6,509 
4,215 
3.137 
2401 
4,591 

74 
13,002 
43.432 

908.147 
4,424 

48,438 
14.135 
20,393 
4,463 

Gratn- 
milting 

lì 

926,155 

111 

42 
512 

1 
26 

3.705 
70 

432 

183 

99 

48 
176 
309 
179 

10 
11 

255 

1.605 
13 
22 

37,579 
9 

4,224 
3,794 

11,647 
238 
636 

73 
153 

8,011 
1,000,330 

3,650 
5,653 

14,079 
1,253 

727 
A25.692 

A330 

Stafoods 
proceuing 

U 

154 

716 
1,188 

516.811 

6,704 
3,170 

7 
10,063 
61,071 

1,201 

157 

2,967 
317 

12,442 
483 

17,468 
458 

867 
7,745 

3 
5,005 

626 

148 

33.235 
1.308 

640 

131 
12,589 

12,963 

2,766 
132 

1,173 
61,635 

74 
3.998 
2,393 
2,835 
2,088 
2,252 

75 
5,350 

23,227 
820,080 

5,131 
68,406 
92,923 
11,456 
2,005 

179.920 
LOMyooo 

Other 
foods 

IS 

134,074 
21,765 

7,636 
3,556 
4,418 
1,867 

5,440 
8,560 

115,327 
214 

211,703 
2(436 

584 
A212 
4,158 

196 
7,319 
1.454 

21 
13.655 
45.716 
10,695 

469 
5,337 

188 
78 

8,497 
522 
446 
746 

76 
3,394 

4,563 

7,370 
2,542 
1.383 

37,592 
136 

7,066 
5,661 
7,420 
2456 
8,232 

75 
8,902 

43,797 
757,333 

16,146 
81,731 
88,702 
20,937 
36,0*9 
A918 

242,667 
ifflooyoso 

Brvtragu 
IS 

50,725 
1.716 

478 

2.936 

1.545 

37,765 
47,178 

529 
70 

9,664 
75 

5,899 
1,000 

3 
2,919 
4,012 
5,065 

52,528 

633 
5,835 

11 

100 

29 
32 

3,944 

2,396 
4 

625 
42,051 

99 
5,512 
2,755 
3,181 
1,345 
5,299 

74 
21,132 
56,660 

376^57 
12,367 
574*5 
49^97 
18,932 

4*6,427 
A365 

623,943 

Tobacco 
17 

2 
127,978 

108 

399 

1,098 
364 

16,942 

194 
340 

2,760 
11 

15,151 
4,605 

171 
125 

2,193 
990 
203 

3 
26 

550 
4,531 

475 
1,275 

509 
276 

4 
3,323 

2,346 

883 
117 
29 

2,889 
46 

2,054 
902 
409 
907 

4,166 

75 
1.939 

14,346 
215,713 

1,440 
57,779 
6,846 
7412 

710,710 

Natural- 
fir? 

iptntttng 
IS 

5 
289,738 
183,366 
99,192 

1 

3.176 

3,928 

1,919 
816 
762 
809 

2,288 
3,725 

13 
20,225 

7,610 
3,664 

14 
26 

47 

141 
2^26 
1.232 

12 

309 
355 

2,701 

20,358 
306 
497 

37,539 
433 

4,424 
1.299 
3^78 
2.920 
8,305 

404 
4,907 

33,450 
746,495 

10,181 
111445 
94,792 
31.467 
5,521 

Man-madr 
fibre 

¡pinning 
ID 

471 

337 
A 1,850 

919 
752 

2,466 
577 

4,745 
3,431 

43 
649,763 

5 
862 
47 
19 

158 

448 
15,126 
3.673 

10 

220 
279 

3,361 

14,787 
71 

584 
19,833 

564 
4,747 
4,717 
2,315 
2,081 
6,026 

288 
5,013 
1,259 

788,469 
7,381 

79.146 
88,141 
31,458 
3,404 

(Unit: 10 *) 

so 

16 
26,156 
14,147 

5,512 
27,186 

2 
1,904 

233 

3,048 

23 

4,591 

322,030 
97,946 

113.622 
1.298 
1.032 

515 
3,227 
3,257 

969 
97,329 

7,710 
5,899 

28 
17 

65 

190 
4,455 
1,223 

24 

197 
755 

1,715 

7,584 
484 
197 

29,957 
289 

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

490 
3.353 

17,866 
789,470 

8,931 
101440 
76426 
11402 
3,331 

7H217      253405      211431      2104» 
1,000100   ¡jooojooo   tjmjm  ijmjm 



26 
INTERNATIONAL COMPARISONS OF WTERINDUSTRV DATA 

01 
02 
03 
04 
OS 
06 
07 
OB 
09 
10 
11 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

4Üíl 
5 

7,435 
4,930 

6,629 

1,166 

20,965 
2,963 

472,117 
15,525 
5,003 

553 
5,238 
2,240 

49,675 
16,790 
4,099 

752 
1,763 

116 
18 

8,553 
1,668 

18,236 
2,050 

256 

211 
8,673 

1,205 

3,689 
313 
313 

76,563 
124 

4.708 
4471 
2,909 
2,521 
8,816 

Wood 
frod-cu 

M 

3 
174 

548,569 

603 

67 

377 

1,238 
267 

101,341 
216 

3,857 
898 
41 
30 

5,620 
8,806 
4,552 

61 
614 

2,472 
120 

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

379 
84 

124 

6,793 
82 

135 
37,077 

22 
11,759 
4,780 
6,792 
14*4 
8,562 

Farmtm 
it 

23,764 
686 

175,030 
5,020 
5,128 

351 
142 

4,522 
42,064 
32,362 

1,531 
986 

6,484 

85,029 
10,187 
55,183 

706 
1,204 

282 
20.935 

1.769 10,591 

7,899 
605 
378 

47,332 
1,969 

10.611 
10.392 
5,259 
1.434 

14,337 

Pvipmd 

2,470 
8,847 

338 37,477 

2.105 16,512 

562 
4,454 

1,014 

5,188 
746 

24,031 
486 

419,868 
30,406 

13 
59 

27,287 
1,627 

10,280 
64 

938 

214 

2,316 
4,130 

186 
250 

2,034 

48,698 
177 
405 

30,351 
275 

11,034 
10,054 
7,747 
2,292 
9,327 

TAMJSC: 19WIMVT 

M 

15 

138 

3.184 
765 

1,700 
723 

307,741 
16,301 

408 
123 

8,181 
31.205 

14 
20 
41 

445 
4,360 

269 
7,800 
2,842 

1,900 
2,656 

2,421 

M 

631 
2 16,216 

4,179 

320,410 

1.430 

76,300 
757 

1,633 
50 

3,721 
329 

146,390 
4,654 

33,394 
4,050 
6,422 

1,445 

36,708 
181 

1,047 

18 
36,448 

8,122 

4.624 4,949 
936 775 
396 57 

27,578 50,941 
374 243 

13,317 4,035 
11.364 3,980 
2450 3,392 

22,560 457 
17,888 8,058 

tt M 

orn.fm. 
***** 

M 

204,946 

5,999 

567 

450 
86 

154.375 
2,011 

13 
350 

1,306 
1,396 

19,770 
105,247 

923 
19,161 

8,795 

2,593 

875 
6,676 
1,443 

133 
12.868 

2,114 

31 
1,041 

1,733 
1,960 

17,358 
A 4,0*4 

1.279 
5,072 

34482 

2,366 
1,0*7 

95 

2,817 
1,074 
5,363 

645 
43,992 
4,447 

475 
323,210 

11,898 
26,652 
20,152 

1,691 
29 

345 
10,114 

1,758 
6,098 
6,059 

20 
247 
344 

4228 

,2£ U m 359 1J80 9 
?'?« ,£22 ljSa M» IOS 73Î 

S4UM      61   ¿• £% «J» «<*< 47Ä *m 
»ta MP*.'   £  ^gf ^gg "g; 7«.¡» 'H700 mw 
W^má¡SSL....a    144810 HiR ¿He J«2! 39•,,, «•»* 
*•*»««**« 64     «»5 äw SHE S!S 22*22* "i*39 

Dtpnektkm 65      7609 5ÎS !22îi ÎM5 "*»• 78409 
/**»*/«    66      4468 }j£ '¡"A 3H? *» »SS» 
(A)Mri*. „       ^ 9<227 W W» 6.173 4,01* 

r^ahHtkUed "   231'«2 **2*2 W31 2IM62 443.300 201.715       „. .*, »¡»l^^JH^ WQQo lfimm ¿«g ¿ffg ,£2    .»jg    , 

12,195 
81,697 

538 
4,906 
7438 
3,116 

J.267 
2,407 
8442 
4,016 

13,897 
4,309 

13 

2,122 
3,053 

29,008 
514 

49,493 
1,321 

416 
921 

151,906 
94.133 
12,211 

561 
12,344 

1,874 
1,065 

15,131 
1,4*4 

331 

19« 
590 

3,042 

12,469 46,223 7499 
762 1,123 905 
109 3410 2443 

46,840 33.965 44,855 
261 311 198 

7405 13466 •471 
3336 «,180 7.168 
4,915 10,625 5467 
1,431 4,111 3447 

10.632 9403 8407 

192 624 296 
2,664 5409 SS437 

23,190 29466 46438 
661,199 700400 71541» 

11,718 14483 13434 
144,700 99.190 93403 
148,189 90433 133423 
21419 7M82 
3,674 9413 20,137 

A19f 
331301 299408 204499 
¿•«¿00 1400400 1400400 



COMWCBNT» TA1U («wrÉwW> 
S SHISHIDO 27 

M1.102 
165 

(VHU i(y) 

30,053 

530,09» 

2,943 

41.U5 

2,734 
•3 

•5417 

77 

1,165 
75.711 
11,363 

17t 
573 

211 

•15 

305 
54 

277 

•35 1,274 

2,6*6 UM 173 293 

1 (2,941 
M 

M5 
26 14« 

•33 

406 
262 

10 
2»2 
3*4 

1,«27 

5,509 
9.311 

21,579 

3,123 
1.903 
3,193 

IM 
2,37» 

Ml 5 

1,632 
11 

IM 
3,430 

2M 
2,395 

323 
796 

1469 
2417 

571 
44» 

34.TO 
mjM 

•432 
214*4 

113^79 
tt.7» 

2,401 
660 

10.469 
713 

2.226 
2,031 

A 1,525 
5 

7,425 
49,913 

1.0M 
i 5 Ml 

555 
3,015 
2,062 
1,631 

55 

272 
304 

1,23© 

5,019 
401 
152 

39,292 
40 

29,6» 
Km 

41,171 
Km 
Km 
1433 
191! 

34*436 
MM» 

19 

2.901 
•71 

2,591 
706 

31,042 
3,752 

70 
11.225 
2.326 

40,172 
6,426 

•4,667 
A90 

20,«27 
7,465 
1.157 
2,636 
3.701 
2,069 

270 
367 

»4*7 

74.10» 
H324 

39440 
3,733 
0» 

50345 
541 

2M1I 
13,1*9 
24437 
4475 

114*1 

797 
10497 
234*1 

«14*7 
134*1 

17440» 
174411 
42,174 
14.174 

253 
169 
102 
173 
391 

1,952 

416 
3.461 

I 
7.56« 

73.093 
12,932 

•M.317 
6 

4402 
19 

4,724 
4,309 

66 
75 

1.3» 

29473 
104 
373 

20,439 
61 

34*6 
3,730 
M5I 
1,173 
2.117 

110 
3.330 

41430 
•1143» 

3,770 
41436 

UI4« 

316 
754 
296 

1,1*4 
2,774 

625 
7,009 

1*0 
•,364 
5,020 
4,4*1 

464,910 

7,442 
2,319 
7463 
4,342 

•34 
43 

113 
143 

140» 

9427 
203 
343 

11,332 
76 

3414 
340* 
4412 
1493 
340» 

3472 
7,161 

37» 
761 

1.409 
92« 

1,039 
2,999 

339 
11.19« 

771 
«,24« 
«,5*2 
7,401 
A622 

345 
403,901 

1,324 
6,431 
2.607 
24*7 

334 

2,0*1 

31400 

633 
34433 

6,924 
347J 
1403 
6,704 

47«) 

1441 

71.143 
7*M2 
mto 
1437 

14,14» 
771430 

11,134 

I 

2,394 
«24 

3,99» 
•3« 

2.009 
3.3«3 

6» 
3.322 
3430 
3.342 
3,699 
3.317 
3.700 
2.037 

274,732 
117.517 
33,700 
6,0*4 
4,572 

11* 

31* 
344 

64*3 

6417 
•02 
107 

H 70* 
40 

7,703 
4.74a 
I4II 
3411 
Î424 

37 
MS 

414*7 
39143* 

212 
9» 

2.2*1 
93* 

2.654 
4.146 
1,397 
1.M7 
1,199 
6,913 
2.596 
3.646 
3,561 
2.167 
4.504 

A 3.944 
214,315 
26.123 
16,4*6 

229.092 
24,442 
4425 

9 

5,00« 

2,439 

6,471 
371 
347 

17,903 
390 

944» 
34*1 
2,740 
«403 
«407 

1.M1 

3,135 
1,744 

712 
7.424 
6,734 
2.409 

297 
10,277 
11,322 
6,173 
6,104 
1.563 

13,301 
A 3,139 
77,306 

103,440 
7.637 

21.234 
239,363 

3,465 
16 

•475 
20,327 

2,749 

7.14« 

217 

3,339 

407 
24422 

32« 
«,761 

2430 
4,731 
»4*6 

23413 11441 
11423 

MOOS 14.191 
3444» 41.3*9 

67147» 004427 
20,147 1242« 

11740* 124UM» 
13*4« 12*431 

122 2.034 
1.101 17,011 
1.291 2.320 
2,332 1.70* 
1,00» 1.001 

43 •15 
107.274 33.301 

374 2.S 16 
1,4*4 11.735 
2,241 4,002 

321 944 
9,907 4.370 

A 3.597 A 7.227 
33.01» 146,900 
5.793 21,719 

15,022 13,334 
137.399 133,601 
40,737 42,200 

104,727 1,434 
9,593 102, HI 
1.IM 3,331 
5,454 6,340 

2.799 

3.2M 
2.197 

103 
11.95» 

157 

0.M* 24433 

5.362 
2436 
3,591 

1*419 

«37 
7479 

25,5*6 
711412 
114» 

IIO443 
•7497 
21.934 
37,174 

3,91» 

9,49» 
1424 
•30 

193 
6,324 
5,403 
34*3 
I447 

10,144 

472 
74*2 

43,444 
47*453 

1*420 
1724*2 
96430 
39447 
16429 



fWf«MATIOW^Ct>WAÄMttf«^0P INTOIIINDU*T*Y DATA 

T<wu 3C   IMO INPUT 

23,111 

«15 

»I 
02 
03 
m 
05 
M 
47 
M 
» 

ii 
12 
ii 
14 
IS 
M 
17 
li 
19 
m 
ti 
n 
u 
H 
a 
M 
IT 
M 
29 
J4 
il 
»2 
33 
34 
33 
3» 
Ì7 
M 
39 
m 
41     I44.SM 
*2        7,1*7 
43 
44 
43 
4$ 
47 
m 
m 
3» 
si 
31 
U 
34 
33 
M 
37 
m 
m 

3,374 
42 

13,341 
4,213 
4,134 
1,112 

IVI» 
2.M4 

13,427 
2,77t 

17,132 
Mil 
«,312 

«72 
14,471 

AJ.ItS 
M, US 
41,7»! 

3.MS 
34,4» 
2.471 

3.N4 

1,423 
2t7 
4M 

1M77 
Ml 

ll,tll 
1444 
MM 

4,203 
25,471 

11 

4,323 
3.431 

7*2 

254 

3.437 

1,133 
42.4M 

•S« 
43.914 
2,r» 
7,472 

m 
M», 373 

13.41 S 
12,172 

»7 
1,431 

I4.4M 
4.74M 
2,471 

«7« 

134 
11.927 

».4M 4,711 
I.4M MS 

• 21 

I3.M7 
244 

254,411 
35,173 
4,444 
1,174 

4tS 
1,174 
7,417 
5,«31 

4M 
•2,231 

42.MI 
1,79! 

34.403 
i,m\ 

I4.3M 
4.222 

IM 
11.3« 

Til 

4^4» Ml 
7 IM 

34« 174 
44,333 33.33« 

74)5 tSI 
M. 1434 11,111 
S.W» K*74 
M77 4J97 
M34 

IIJMM 
MM 
4M* 

15,333 5.4M 

113,314        342,74! 

'»•'•I 12,434 34,442 14.M3 
31 25,413 

AM 

11,441 

332 
I44.S» 

14,244 
7,4*7 
2MJ 

I 
1,131 
1.M7 
1,531 
«,32t 

713 
114,317 

143.442 
2,413 

144.2M 
44,454 
»4,821 
7,74» 

2,241 
11,147 

1,474 

1,241 
34« 
714 

57,«*« 
244 

I3MT 
11,74» 

1,141 
Ml 

23,41 • 
774 

732 
S34 

12417 
472 

2,434 IMI 

l,7M 
3,141 

4M 
»3,M» 
1,1» 

44,141 

M.134 
234 

34,7» 
«,444 
1,411 

»443 

1.1M 

I.M7 

4,14)4 

! 3,3*2 
124» 
urn 
42,274 
X3S1 

41.7M 
14,131 

121,437 
24,311 

5.4M 
2.M4 

1,422 

1,252 
IS 

442 
S72 

1,741 

74 
3 

74,243 

2.442 
1,434 

412 
3,441 

34,134 

*   3 
141 

M.514 

1,344 
1,434) 

131 
I,Ml 
1,443 
4,342 

2 
1,213 

• 
34,242 

AS3*,M3 
1,444 
4,717 

7 

um 
MM 
3,2» 

477 

12,714) 
M7 

47.4M 

tijm 

M7 
J4.IM 

H4§4 

m I.2M 

J7.I4» 34.3M         MJM 
1» M7 

»2,141 14,117 
»MW M23         MM 

Mil Mil 
7,7» 

10 

m 

21® 
1,147 
1,444 

333 
3,544 
2,243 

24 
13,714 
3,111 

11.M3 
4,531 

1 

IM 

12,222 
3441 
4,433 

Ml 

1,413 
43 

13,334 

1.144 
2,174 

1UM 
M 

M» 
M» 



INK/T-OOTI»UT TXjUa OF ¡KPKS 

TV«* 
il M M 

Ot<Mr 

M 
A 472 

12 27 J 

11.77t M« 

»97 

• 2.334)       127,03« I3.M3 2,900 2,43« 12.74» 

I 

»I 

4,751 4 »23 2,12« 7,709 1,373 3.449 
1,743 
S,3t7 

It 3,133 
2« 

3, IM 
210 

4,224 
4*0 

3,014 
7 

2J27 
to 

1.232 31 747 1,34» •23 310 2,399 12,213 9t 743 1,411 902 3,997 3,2*7 12,333 21 3.321 4,113 4,143 13,095 I4.0M 

91 704 1,975 000 343 
344 71 102 
M I.0M 309 •70 1,943 21 

19,954 112 52,110 »4,330 93,307 4,932 1,474 
Ml 3 12,439 141 1 

A««0 239 34 09 
A 2,031 

« 7t 
330 

4,71» 1,239 1,123 2,07t 143 20 345 1,003 I.0M 734 1,931 334 
31 34 430 10,010 IS43Ì 

12 
39 412 
«,9» 

I0M05 033 
44,703 

1,740 

1,133 1 KM 39* 277 179 914 1,072 1 233 443 309 •73 1,023 

10,090 

S SHBHIIX) 2«» 

[l'un  10 •) 

••-•l,,, Ulnar r»M( 
M M M 

«wm III »Uli 
11 

411 2.404 M.4<M 
I.W >#.3»i 
7.244 2.714 
2.040 M 7« 

1.501 1,295 l"».30l 
11,31« 4.142 

3,10(9 2.112 1.730 7.204 
2.170 
2.503 

411 4.920 
3,331 4,07« 
4.109 I.942 
1.003 s.ott 

10,49« ?» 
171 3,941 11,113 

1.094 •91 
111 

2.W II.97* 
2,037 1,579 

704 2,437 n.7<»4 15.171 
1,009 3,324 24,144 1,979 

30 3,439 1,043 13,044 
2,731 1,400 1,339 2.137 
3,442 1.332 11.111 17,354 

19,100 44,747 427 4,100 
103 1.299 1.0M 

3,302 1.140 11.430 4,394 
434 Ml 11,0*1 27,»7« 

34,313 14,412 10,302 »430 
4,153 •,325 27,70» 11,123 

327 1,773 142 1,444 
1.441 2.411 11.121 12.010 

371 13.430 
M.530 41,172 

903 4.109 11.043 
302 4,317 17,31« 12,332 
030 2.0M 13,479 21,34« 

2,419 1.341 33.271 20,23« 
I.MO 132 24,44« 1,470 

234 417 211 «¿94 
15.194 II,4M ),«74 1,017 
•,0*9 7.192 24.043 4.430 

11,093 194 7.901 
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T*atM 4A   191J JWAI MniMmn IH,   INAI    UH TI  4MB ¥*tU»  »   HWBUmoW— VAI UM  M   IfM   —«.»,„ 

« 

M 
M 
09 
« 

•»    OWMTl 
!•   Oi MM] MM Mtncrini 

Food empi 
hMfottml cntpt 
l^aHoch for MIMJ 
OHMT bwMtodi 
Po*»*ry «ad IO|MMJ 

11 
13 
11 
14 
IS 
1* 
17 
11 
If 
M 

Otfwr 

OrMn mittag 
•«•fee* pftMMWM 
Other fon* 

TOMMXW MMMjfacttirmg 

OHMTIMMM 

1,192 2 
»21 -T 
47 | 

43f a 
734 

1*22 
IJ4 

17-4 

111 1 
M 7 

Ut 1 

241* 
M 
»2 

mi 
91 

2M4 

W>7 
117 1 
tè 9 

131 « 
19+9 
214 

12t>4 
17*1 
114-7 

2H* 
IH« 
m 2 
ISSI 
té»7 
3W-7 
!«••• 
«4-4 
lié 

43» 
41 7 

IMI 
17»1 
177 
1*1 

IW>3 
Mf 

1»M 

2t» I 
44 
4-7 

7*4 
IM 

1211 
M 

- *4 
*2 

Mf>2 
•7*1 
«2-« 

IMI 
2139 
m* 
1*1 

277« 

IH 4 
»I 

271 
*1 

111« 
*• 

114 
»1 

HM 
117 

»4 
214 
Il 7 
21 
1 I 

1*2 
1*4 
M* 
124 
J*« 

IM 
1*4 

»I M 

217 
711 
1*4 
41 

1**1 

tt*7 
M* 

im-« 

li 9 
13*4 
«1-1 
•m 

7 
I 

2 2 

14 

11 

*1 

«• 

11 
1*1 7 
114-1 
M* 

1431 

111 

N»7 
147 I 
211-4 
3»! 

417 

•4 

ioti 
*» 
*î 
IM 

1 1 

14 
-I* 
-••7 

-11 
4>7 

14-1 
It 
• 2 

12 1 
»2 
II 
»2 

17-« 

3*1 
M 
»I 
*1 

»I 
••I 
If 
*1 
4-1 

»1 
*4 
2 4 
1-4 

i» 
24 
*f 

*f 

*T 

•>7 

11 

1 I 
I • 
*• 
I 1 
I 7 

HI 
24 
*• 
»1 

»1 
24 
11 

1*2 
21 1 

1-1 
M 

171 
M 

IW-2 

4*2 
3*7 
1* 
7-7 
12 
22 
«-• 

44-4 
7» 
71 

»4 
271 

7 1 

21» 
34-3 
171 
17 2 

7 1 
43-4) 

M 

Ol 

III 
»I 
»1 

1)4 9 
214 9 
Ml 
11 

241 
*1 

3»! 
2*4 
*# 

111 

121 
2*1 
712 
»2 
71 
»J 
*# 
I I 

29 

»9 
1 1 
»I 
14 
17 
II 
»2 

1*1 
77 

14 
214 
II 
II 
19 

14-2 
«1 
74) 
2-4 

J-7 
*1 

"~~ «••ru NMM Oram 

M 

ïl>t 
M 

MB-4 

M4>? 
353-1 
St»« 
444 1 
3*71 
HI 

I ¿»I 

3»*7 

2**-4 

t*M 
417 1 

¿•--JBKSUL 



INHJTOUTTUT TAALM OP JAPAN 
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*   SMMHUX) t| 

M Food crepi 
«Z 
01 U>mmoek for »xtfiat 
M OtNr Iwwmdi 
S3 Vmmtry aad IOHH« 
M " 
§7 C« 

1.272* 
2» J 2 
914 

242 9 
»0*-0 
•7 2 

19*-« 

•31 
S3 S 

99-9 
4*9 

171 J 
II 7 

242* 
V« 
»2 

274* 
»+l 

2fl2 

112 

19« 
ìli 2 
2» I 

22 2 
»7 1 

47*2 
l7#-4 
Mil 

•fr* 
3» 7 
«1 7 
MM 
174-» 
17*1 
34*1 
171 2 
•M 
»7-0 

»7 
41 I 

Mit 
IM 

397« 
fr* 
17 

4M 
loé 

149 1 
• 1 

ti 
»2 

2« 
1112 
Mil 
Nil 
9241 
275 1 
3041 
Il I 

1.1 

IT«-} 
I* 

27 7 
II 

IIS 7 
• 9 
»I 
•2 

ID) 
141 

M 
231 
III 
II 
0-4 

24-1 
212 
»7 
114 
}| 1 

27» 
Ifrl 

20 9 
7fr7 
214 
147 

»I 
M»7 
m 
i»i 
347* 

it-3 m 

mt 
M4 
I« 7 
Ml 
319 
llfrl 
S8M 

7 
mi 
MM 

20 

fr7 

12 

91 

0-2 

»7 
3274 
1171 
7» I 

19-9 

I7M1 
303-« 
3»! 
»fri 

47-0 

»I 

1172 
M 
0-4 

10-1 
I I 

»4 
2-0 
0-4 
frS 

- 0-4 

191 
4-4 
7 9 

II 7 
0-2 
4 1 

142 

23-0 

0-4 

fr7 
1« 
M 
49 

0-9 
M 
M 
1-4 
21 
M 

324 
M 
It 

»3 

IM«3 •.Mil 

M 

••T 
frt 
»3 

I» 

3*7-9 

10 140-2 I.4M-1 
1 1 IM 4 711 

4*1 5* 
1 2 15 »41  1 
2* Ml 429 1 

17 7 0) 24*7 
24 201 115 7 

521 44 
»2 12 114 

419 4-7 

fri -  27 9 729 
17 21) 140-1 
14 7*4 1,0*2 4 

119 4 2 1414 
3fr9 7* 79fr5 

5 2 «2 2<*5* 
fr« 299* 

270 »7 1079 
91 »1 99 1 

190* 2) 701 7 

»29 M 29*1 
27* II 4)10 
II 70-7 
72 11 1300 
14 1 9 M94 
2 1 fr* Ifrl 
• 1 02 914 

43 1 144 4*70 
7 1 72 3937 
•-0 92 2 143 9 

0-4 774 
24>4 II 341 1 
frfr 217 4219 

9fr3 9 1 7»a* 
3fr4 77 190-9 
3frl 21 229 4 
44-4 4M »22 1 
17» 49 110-4 
4-7 41 170 4 

43 1 11 27fr* 

fri -    M 91 4 
3*>f -   M Mfrl 

ITfrfr 
fri 3»fr4 

Mfrl 
!?•• -   M 11*7 
frî Mfrl 

41 1 
»1 m* 

•fri -   M 140M 

»73 3 
M-« 14»4 
IM) 1131 
ili 4M Mfr« 
fri -    M MM 
M -   •! Mfr» 

«M 
•7fr9 

tfrT - 13-1 I44M 
»T - 3M •HT 

M Ml •4M 214t*S 
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TAIU 4C   1990 roTML m,TWM».An urn, «NAL I«. ,MK»TI AND o«. VALU, O» «OOUCTION~VAí.üII IN I%0 «OOUCM«- nr» 

Pooé cropt 
MuMrial crop« 
LivMKKk for Matitaa 
Olli« hvMtock 
Ponttry Mid 

M 
92 
•3 

97    Coat-Mam« 

99   üOMTI 

M   Oi tnd IM «mractmi 

Otommmmmb II 
12 
H   Oram 
14 9aafoo*¡ 
15 Cmm foudt 

iverafn 
T»haa» manufactura^ 

I« 
17 
Il NWUTM H(H« IMtttM 
I« Mw-MMkN tMltfaa 
29 Ottor MdtMw 

21 WMTHII «MMHWI 

22 SawmtHt tmà WMMI pro4mm 
23 FurnKur« 
24 PufeMdi 
23 PriMMt ani . 
2« Laatntr praëuctt 
27 luMw product* 
2« 
29 (M«, faw amt fetal chama«* 

31 
32 
33 
34 
SS 
3« 
37 
99 
» 

N«w-m«al WMWI proémm 
* MMI (primary) 

HoB-fcrrou» primary 
Pato* am matai product« 
VJ*^i^9J|r9>j 3'IBvrWHfcpFj' 

Kaetneal mathi—ry 
AumaroMw 

TW Orw AT« 

1,332 1 
353 I 
101 3 
2«» 
722 3 
1342 
2470 
•94 
M 7 
m« 

131« 
72 7 

117 7 
14-4 

411 I 
ivo 
4« 

4417 
132* 
3*2 I 

73 3 
35*1 
•7 1 

«J*4 
234» 

17 3 
1421 
•3*5 
3S7 3 
4X3 7 

139 1 
477 2 

1^12* 
1,3321 

312« 
437« 
7t*l 
79*9 
3131 
131 7 

1133 
145*4 

2*2 7 

3»-« 
3*2 
377 

4"**7 

221 
34-7« 
29*1 
2213 
229 5 
9J*9 

II) 
3*+» 
•1*2 

213 3 
|7| 
fri 

102 3 
*! 4 

13*1 
!*• 

»3 

i« 
23*-« 
»14 1 
IMI 
•62 9 
472 | 
27*| 
I«* 
»4 

4*1« 

293« 
14 4 
434 

14 
13») 
144 
M 2 
23 

1*7 9 
3*3 

141 
• 4 
4 1 

*9 
23 3 
33 1 

143 1 
2*2 
•34 

4SI 
919 

«4 

124-4 
441 
24« 

1.2147 

3441 
49*4 
4M 
414 
421 

3442 
•213 

1,1342 
99*3 
- 4-7 

9-3 

4 1 

2« 

I I 
21 2 

M* 
*• 

42* 
34 9 

743 2 
1744 
27».« 
12» 9 

2+4 
4-4 

WT-I 
•13 1 
49*1 
M* 4 

19*3 

3« 
+2 
I 3 

«4 2 
I « 
e-2 

134 
22 
«3 
• 2 
• 3 
1 3 
24 

I 1 
4-2 
9-« 

I4>2 
32 3 
24* 
121 
*3 
93 

9*4 

17« 
3« 
• 3 

14-2 
94 
I 9 

12 4 
22» 
14 2 
I7| 

3 7 
14-4 
I** 
34-4 
127 
2*3 
7«>2 
79-9 
II« 
172 

11 

220 

1 7 
1« 
17 

214 

K**>*u 

*1 
27 
3 3 
2« 
32 

421 
»2 

»1 

1« 
2*» 
22 3 
I* 
24 

42« 
57 

233 7 

«1 7 
334 
32 

174 
21 
43 

314 
4*3 
131 
12 1 

•-2 
4M 
92 

124-4 
11« 
«-3 
«7 
ni 

TOTAA   29.AS4*        W.944-1 4J7»9 9T77 

133 2 

2M 
»I 

»I 

91 
2-1 
•4 
M 

11*1 

12« 
»I 

M»-! 
*9 
*4 

»7 
y 
m 

AL 

145» 
-252 4 

182 7 
1« 

«4-9 
4 3 

90-9 
74-9 
934 

1743 

39-9 
SI 0 
IS 4 

1 7 
1044 

2* 
«4 
*• 
»9 
• • 

2 1 
14 
»2 

12« 
4-4 
I« 
I 2 

7*9 
334 
79-4 

»4 
3-7 

112-7 
113 
73 7 

34 
m i 
174 
«-2 

21« 

19-9 
M 

»2 
9-4 
«v» 
»1 

139 

•4-2 
2-9 
14 

predtêcHtm 

t-î 
22-T 

1,571 4 
•4 7 

2 1 
499-1 
713« 
3392 
211 f 

7» 
410 
Il I 

1144 
29*3 

1,99*1 
211* 

1.211» 
510 7 
2*4 I 
4192 
143 2 

1,3242 

1534 
«•9 4 
199-4 

»•»7 
9*2 

241C 
•3*2 
«•»4 
49»« 

192 7 
923 1 

1,114 4 
1.97* 7 

41*9 
992« 

I «4*1 
1,427 1 

9*7« 
«9*9 

21*9 
34*1 
7*7« 

II 12 4 
49*1 
•72 2 
99*3 
•39 
*J9 

249*2 

«4 1 
T71« 
29*9 
4*4 • 

l,n»7 

99*3 
92*1 

1,1729 
149*« 

9*2-9 

t7J«*i 



INFIJT-OUTFUT TABLES OF JAPAN 

product-mix arc abo important faeton in the explanation 
of changes m technical coefficient»; they have too a 
similar trend m favour of a higher degree of fabrication 
in raw material consumption. 

(c) The general increase in the use of manufactured and 
service inputs seems to be related to the above two 
factors, but it is not essentially connected with substitu- 
tion itself This type of technical change is represented by 
such things as the increased use of tirei due to the progress 
of motoriation, the increase m repair expenses for 
machinery due to higher mechanization and so on As for 
serv.ee inputs, such as trade, banking and communica- 
tion, a tendency for these items to increase is also note- 
worthy, although it is cancelled out to some extent by the 
decrease m "Other services", for which the data for the 
corresponding price deflators are not altogether reliable 

Even though many other types of technical changes are 
implied in the table, the relatively small values of inter- 
mediate demand (for tobacco for instance) are subject to 
rel,!!ÎA ol,Mrv«too« •"«•» Md their change« »re 
m^W"!*"\i u "—**r,l>>- •*c«Pt for fr»Mport sectors, 
witere SUA freni railway to other types of transport is 
•tgmncaat 

S. SHISHIDO 33 

To sum up   the 
technical 
each other 
demand for letal 
bottom of taess 9 
table t) A 
m the 1991 

• nts nay 
have had a 

total trend of the various types of 
«otad above, though likely to cancel 
rs to «diente a slightly increasing 
•Marmediale input, as shown at the 
(see also the right hand columns HI 

' was aleo indicated in our study 
ut data1* and on the pre-war 

h*w**»r, thai value-added ratios 
»o decena efcghtly on the average 

" from the original 
th» table imphet 
iurmg M a whole 

w M^p3#f wUCIMbcy 

sectors (such 

TABU J: WBWHTH) SOW-SUMS or INPUT cotmneNTS, 
1955 AND 1960 

Arier 

I 
2 
J 
4 
5 
6 
7 
I 
9 

10 
II 
12. 
n 
14 
15 
16 
17 
II 
19 
J» 
21 
22 
21 
24 
25 
24 
27 
21 
29 
tt 
il 
32 
13 
34 
IJ 
36 
17 
3fl 
39 

Food crops . 
Industrial crops 
Livestock for textiles 
Other livestock 
Forestry and logging 
Fisheries 
Coal-mmtng 
Iron-mining 
Other metal-mming 
Oil and gas extraction 
Other minerals extraction 
Meat and dairy products 
Gram-nulling 
Seafoods processing 
Other foods 
•averages 
Tobacco manufacturing 
Na«wwVAIm spmng 

Faeries 

Wood products 
Furasttsre 
Fus» and paper 
FraMHigand puwliehaig 
tramer prosHicss 
Rueeer products 
iasic and mtormadteM chemicals 
«•s. fiats and assai onsmicato 
FswoiauM 

»)•(*> 

Tew A* 

MM»   r<m nw 
(«a, M. «* eM i 

'll 12) (3) 
1.3521 1,406 1 »962 

3531 4464 »791 
101 3 S3 1 1 190 
265 9 377 3 » 705 
7225 127 3 0*73 
154 2 1376 1 121 
2*70 3944 »477 
•0-4 1737 0463 
92 7 1041 0-M5 

I »2 6 199 5 0-915 
1510 195 1 0-774 
72 7 13 6 0-170 

H7 7 2509 »74» 
14 4 172 »13* 

411 « iw i 1 217 
330 46 7 220 
49 f>1 I7 97g 

4437 4621 0-93» 
132 6 90-6 1464 
S4>2 1 451 3 1 245 

73 3 112 4012 
3,3tl 1 •04 6 0-694 

•7 1 •9 5 »976 
»SO-4 529 2 1 229 
254 9 372 7 0664 

37 1 19 | 0-954 
162 1 129 7 1 255 

1,03« 3 172 0 1 IS9 
357 3 272 2 1 111 
4*3 7 »1 5 1 627 
1 IS 1 166 1 0112 
477 2 4*7* 0<*7g 

1.312 4 1,2516 1 043 
1,532 1 l.'49 1 0176 

5129 52*1 097© 
457 6 »626 1 262 
79S>9 64»$ 1 235 
75t>5 4769 1 574 
313 1 137 9 1 9g7 
151 7 134 4 1 12« 
113 3 72 9 1 1)4 
1*4 9 •42 1959 
• • 
• • 
• • 
• • 

BtJ« 337 g 1 134 
1«>J 246 1 124) 
17 7 43 1 »174 

•*»t •IS 2 14*7 
t • 

m+ 361 • »944 
invi 24»} 16» 
221 I 112 6 167» 
IMI 213 1 I6M 
«••>* 4tf • 1 34» 

• • 
i*-i 17 1 ISM 

MsVI 457 1 »•55 
Ms>2 ,24» 1 »74» 

lJ3s>»    19,961 7 1 IM 



INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

TABU 6 : WOOHTED ROW-SUM AND COLUMN-SUMS or INPUT coarnctENTS, BAUD ON THS 60-sacroa INTUT- 
OUTFUT DATA 

Actor ^r;    w   ?<*7   WX7 
(I) 

1. AfricuItuT«, forestry ind ftsh«ries       2,949-1 
2. Coal and crude petroleum  449-6 
3. Other mtnend extraction   3341 
4. Poods, processed   724-3 
5. Textiles and apparel  1,211-7 
4. Wood producís sad furniture  445-4 
7. Pulp end paper producís  (50-4 
I. P isrtssf and pubiishiag   254-9 
9. leather products  37-3 

10. Rubber products  162-0 
11. auspicasi  1,3*44 
12. Patiuleuwi and ooal products   421-1 
IS. Non metallic auasrti products  477-2 
14. Mesáis  3,11st 
15. Machsasry 1,341 4 
I*. Transport equipment 463 5 
17. Iwetrutnents                                4  II)] 
II. MaseeBasMoue products  164 9 
19. Cessrtracaosi   292-7 
20. saaatrfcsiy assd sas   459-9 
21. Trade  ...,..., »718,7 
22. Real adate   22-0 
23. Transport aud onssanaucasica  l,«ie>l 
24. «an*»     *a>2 
25  Usukfaeaasd 911-2 

(4-10) 

TOTAL   20,654 3 

12,201-0 

(2) 

Î.279-0 
393-9 
473-6 
694-7 

1,022 9 
094-1 
529-2 
372-7 

J9-1 
129-7 

1,144-2 
469-1 
407-9 

1,096-1 
1,1174 

2921 
72-9 
04-2 

176-6 
410-5 
9102 

009-4 
1,34o-1 

20,31*1 

(3) 

1,035* 
79-9 
521 

2,709* 
1,793-2 

$76-9 
3069 
215 6 
445 

161« 
1.000-0 

347« 
304-1 

2,933-0 
2.095« 

940-2 
126« 
230-4 

2.176-6 
2370 
376-9 
911 

30»l 
1,0360 

630-9 

(4) 

1,036-2 
039 
54-0 

2.590-0 
1.0450 

342-0 
3732 
2312 
322 

1472 
1,300-6 

2434 
2055 

2,0722 
2,2116 
1,071 7 

130-1 
217 1 

1,0519 
267-9 
6032 

20-1 
704-4 
000-1 
5117 

20,653*        20,1301 

11,247 2 14,107 4        14,3912 

i***» ^'gf.fc /"""' má —* —^*» *• —— "—•"• «—* «r «*w— fi) «JÏ«) — «to. Hém èjitii 

, PMTSMM aaM MMs-nrYotM 1 
•M bo ebaarvesl « Ik« raw* 'TafensMtfsoa'' rehwti to 

tasty,   praattsBlivily,   praé** —*,   by- 
ate A« Mftit emÊÊmm at tattaar.ii 1 (*•>,) 

tmy thtsa ba 1 

[Z'XrtX) « £^J 

&***}    E*\M) 

ê\ = r**. 

Icmumtétrk Masártt fur   Tfriftijrn Ti 
1004-1000 '• ki ob« piipaOiug «tri mjmmm 

___, _^    »i^ 000*0*1.11*1 

<l 
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T«- 7:  S»rmm« (,) «* NATION w „«  AmjiD   w «   IM0 «.„^ „.   ^ „„^ 

19M 

(/«WO - /) 

(oil product» 

Noa-matal tmmnì produci* 

iron Md Mr«l (primary) 

••»»I roWng, cMtina MM) forainf 

Non-hrroui primary matait 

PafjrieMwl matai producta 

Ommni nnchmary 

BhcWeaJ machtnary 

^^aw fraflaaoff 

(r) 

©•747 

»Me 

»7M 

0 70* 

«•7« 

1030 

»Mi 

»M3 

1 714 

»Ml 

»Mi 

»MS 

I «2« 

I Ml 

»•M 

»Ml 

»•»I 

»Wi 

»Mt 

»«3 

l*W 

I 113 

I IM 

111! 

I 13» 

127« 

1221 

I 111 

»tM 

I 17» 

I IN 

• 17« 

I4«S 

i m 

liti 

127« 

1217 

I «TS 

»Ml 

112» 

I 143 

»*fS 

»W 

»M» 

1273 

1121 

im 

••7» 1 3S1 

»«3 I «2 
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INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

TABLF   10     THADf  MAHGINS 

fUlfnilMlwr eprVIMevaUJ Final 

\ 

Solari 

I        $       t        4 

I        1 
|ll 

HÜ 
1. Agriculture  
2. Induttry    
3. Commercial trade   . 
4. Transport  
5. Service«  
6. Government tervicet 

TOTAL 

0-500 
0 -4 -1 -1 
0     9     11 

0    0    0     0     0     0 

-5 
-7 

12 

17 0     0 0 
-4 0-4    0   -8 
21 -    4   -     8 

0   0     0     0     0 

-17 
-16 

33 

t Inchidtwe (racial pracunmatt. 

I 
-22 
-23 

43 

TABU 11 : COST» or DOMIITIC GOODS THANWORT 

1. Agricultura  
1 Indueüy   
3. Commercial trad* .. 
4. Trtneport  
5. Service«  
t. Government nrvteat 

TOTAL 

If        $        4        ë       t 

0-3    0    0     0   — 
0-4   0-1    0   — 

0    7    0     1 

0    0    0     0     0     0 

Il 11 
-40000 
-2    0    0    0-3 

—    60003 

0     0    0    0    0     0 

î 
-4 
-5 

-7 
-10 

17 

a Indudatf apaetal peas 
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TAM.1 12 : BY-raoDucTt AND SCHA? 

Inputs *«.«.*« 

5 « 
Ontani 

/ * 
Sturi 

S           4 

Subtotal 

I. Agriculture  0 
-1 

1 

0 

0 
-6 

6 

0 

0 
0 

0 

0 

0 
-I 

1 

0 

0 
0 

0 

0 

0 
2. Industry    -8 
3. Commercial trade  
4. Transport  
5. Services  
6. Government services    

Revenue from by-products and scrap   . 

TOTAL 

8 

0 

TAJBU 13 : IMPORTS MATRIX AT raooucnj' rucas 

fhmi 

lité it \ 

, 

0 

'il \ 

1 
I 

I     > u j 
1. Avientan  
2. Iadustry   
S. Cosansvcial trade ... 
4. transpon   
5. SsrvBOSS   
6* OovsTBBhSBt services 

0-7   0     0     0  - 
0 -13-2 -3 -1   - 

0   0     0     0 

TOTAÜ  0 -22 -2 -5-1 TAU 

-7 
-23 

-22 0      0 
-21 0 -20 

0    0 
0    0 

-22 
-41 

0 

30 

-J   -    0 

4» 0-20 

0    0 

0    0 

-3 

-29 
-64 

-3 

-M 

• IacttaMag- «seciil procuran«*. 



INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

TABU 14 : PHYSICAL IALANCI ran IMPORTANT noovcn AT PRODUCIM MUCH 

\ Infinti 

1. Agriculture 
(a) Rice   

(«Wheat. 

2. bdmtry 
(«) Cod ... 

i 
Q» 
V» 
u» 

Q 
V 
u 

(¿) Crude petroleum 

Q 
V 
U 

Q 
v 
u 

It» 

i 
! 1 
ill I 1 1  > 

mi 

î 

ii 
is 
i 

il 

« tnciu4taf ip*ekl i 

• Q amati pfcjnlcal quantfcr, V r»hw tad U unit «ahi*. 



ANNEX 

Concepts and définition« of the 1960 interindustry table 

With the growing demand for interindustry or input-output 
analysis in recent year», numerous organizations including the 
central Government, local public bodies, private research organiza- 
tions etc. have come to construct input-output tables for a variety 
of objectives. Unfortunately however, the lack of standardization 
in the methods of compilation of statistics has caused serious 
difficulties in making both time-series and international com- 
parisons of the tables. The table constructed in 1955 by the 
Japanese Government as the first official attempt in interindustry 
analysis has not escaped such deficiencies, particularly with regard 
to its relationship to national income statistics, sectoral classifica- 
tion, and international comparability. 

Because of these defects the compilation of the 1960 tables was 
preceded by car.ful studies on statistical standardization, in 
collaboration with academic authorities and related government 
agencies. As a result the framework of the table was revised in 
such a way as to be easily integrated with national income accounts; 
further, fundamental improvements were made in sectoral classifica- 
tions and in various other definitions, so as to facilitate long-run 
time-series analysis and international comparison." In principle 
the United Nations system of national accounts and the ISIC has 
been adopted as the statistical frame of reference; departure from 
these standards has therefore been confined to the cases where the 
purpose of interindustry analysis has made it unavoidable. Inter- 
national standardization of the tables seems highly necessary 
because of the amounting emphasis on international comparability 
of interindustry analyses and economic analyses pertaining to 
international geographical integration. 

No effort has been spared to maintain continuity between the 
current and the previous (1955) tables as to sector classification 
and in other res;jects. The major characteristics of the 1960 table 
may be summfrized as follows: 

(a) integration with national income accounts has been at- 
tempted; 

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

(<•) two transaction tables, one valued at purchasers' and the 
other at producers' prices, plus a supporting table on transport 
costs, have been prepared for publication; 

(«0 in the transactions table valued at producers' prices, by- 
products and scrap have been treated as negative inputs; 

(e) in the sectoral allocation of outputs, goods have been 
evaluated at actual, not average (or uniform), prices; 

00 employment coefficients have been computed for the purposes 
of employment analysis. 

I. FORMAT OF THI TABLES 

The accounting system of interindustry tables may be viewed as 
a detailed version of aggregate production accounts which form 
part of the general national economic accounts. Consequently 
the total of row vectors designated as "value-added" becomes, 

after adjustment for custon.s duties (including tonnage dues), 
equivalent to gross domestic product (GDP) at market prices, 
similarly, the column total of final demaad is defined as expendi- 
tures on gross domestic product (GDI.) at market prices. Obviously 
GDP is equal to GDE. Moreover the value <>t 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." 

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 for studying the relationship between sectors so as to show 
exactly the direci and the indirect effects of a change in one sector 
upon the others. 

The structure of transactions valued at purchasers' prices is 
exhibited in table 8. Looking at the rows, each of 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 of 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 1 of the table from left to right, we see that the 
subtotal for intermediate demand (21) is addeò 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 summing 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 substitutes. 

Since all the transactions are valued at purchasers' prices the 
demand side of "commercial trade" (row 3) is left completely 
blank. For the same reason "transport" (row 4) contains, in 
principle, nothing but passenger fares (inclusiv*; of those accruing 
to the steamships of foreign nationalities). Note however that the 
figure entered at the intersection of row 4 "transport" wW» *•* 
column "transport" contains freight charges for domestic exporta 
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 three factors : demand for passenger transport, 
freight charges for domestic exports, and charges for freight 
services proper. For example, take the figure 7, which is found at 
the intersection of the row "transport" with the column "exporta" ; 
this 7 is made up of the above three factors. Now, the following 
relationship holds between the domestic production of transport, 

" Work is in progress on the revision of both the 19S1 and the 
1935 tables by using the same method of compilation as the 1960 
table. When the revision is completed the three tablea will be 
perfectly comparable and will contain exactly the same number 
(ISO) of sectors as the 1960 table. 

'* However, row vectors showing indirect taxes ami »fbsWies 
(both part of transfer incomes) are prepared in order to facilitate 
the conversion of data from a market-price to a factor-coat batía. 
Similarly row and column vectors representing nc^hoiMinicon- 
sumptkm expenditures and a column vector of customs duties are 
provided in order to establish coMparabUity with current practice 
in national income accounts. 
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44 and the rotai Jemand for transport 19 (revenue of the domestic 
transport industrie* from passenger fares and freight charges, 44) 
« (expenditure on passenger fares by intermediate-demand sectors, 
o) + (expenditure on passenger fares bv final-demand sector 
excluding exports set tor, I t 1 + 2 =A) + (revenue arising from 
fares of loreign tourists and from freight services tendered t> 
foreign traders, 7) + (revenue arising from import freight services, 
minus passenger fares pav.<<>le 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 row 
"total production" balances with its final column with the same 
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 : 

iproduction valued at producers' prices) + (trade margin) 
•4- (transport costs) = (production valued at purchasers' 
prices). 

Asa result the figures in row 3("commercial trade") represent both 
original costs and wholesale and retail trade margins. With regard 
to row 4 ("transport"), freight charges are handled in the same 
way as other commercial services; it should be noted however that 
freight charges and passenger fares are shown together in this 
"transport" vector. 

In addition, by-products and scrap are given special treatment 
in table 9, which is valued at producers' prices. That is to say, a 
by-product or scap is evaluated as a negative input and entered at 
the intetsection between the sector where the by-product (or scrap) 
is originated and the coun'erpart sector. This is tantamount to 
adding a negative value to the input-coefficient column, thus 
reducing the output total of the production sector in question. 
Tor example, the output of coke 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 difference between tables 8 and 9 as regards the 
treatment of value-added, except for the elimination from the 
latter of the column "by-product and scrap" (an obvious outcome 
of the adoption of the method discussed in the previous paragraph). 
Save different 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 customs duties, tonnage dues, and the like; accordingly, 
two columns to the right of the table are added for adjustment. 

Table 8, which 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 imports and customs duties and transferring them to 
the two columns to the right of the latter table; (ft) taking from the 
former 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 values from the corresponding transactions values of 
table 8. 

Tables 10, 11 and 12 show respectively the column allotment of 
trade margins, transport costs, and by-products and scrap, as 
mentioned in (b) above. With the help of these supporting tables 
the interindustry table may be easily transformed from a pur- 
chasers' price to a producers' price basis, or vice versa. In table 12 
(By-products and scrap) the pertinent values are entered at the 
intersection of the originating industry (column) with its competi- 
tive counterpart (row). To use the same illustration as above, 
coke as a by-product of the manufactured-gas industry is entered, 
as a negative value, at the intersection of the manufactured-gas 
industry (column) with the original coke-producing industry (row). 

Table IJ presents the imports matrix referred to earlier. It is 
directly subordinate to the transactions table at producers' prion, 
and was obtained through the same procedure as the 1953 table. 

In other words, 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 I ) Tins 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 Impcrts, 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 14 for physical balance is again directly attached 
to the transactions table 9 valued at producers' prices. This table 
was compiled by drawing *Yom the original input-output table (at 
producers' prices) the rows which are composed of two sub- 
categories: "value 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 of special importance 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 shows marked divergence 
from one sector to another the necessary adjustments may be made 
possible by referring to this supporting table. Needless to say it 
also provides a basis for computing average prices of the com- 
modities of special importance. 

II. INDUSTRIAL CLASSIFICATION 

56-Sector 

01 Fruit and crops except   OUI 
for industrial use 0112 

0113 

02 Crops for industrial use   0114 

0115 

03 Livestock and poultry for   0117 
textile 

04 Other livestock and poul-   0116 
try (includes agricultural 
services) 

(for 56 and 153 sectors) 

153-Sector* 

Rice, wheat and barley 
Miscellaneous crops 
Fruit 

Crops   for   industrial   use 
(except textile) 

Textile crops for industrial 
use 

Livestock and poultry for 
textile 

Livestock and poultry (ex- 
cept textile) 

0118 
0120 

Sericulture 
Agricultural services 

05 Forestry and logging (in- 
cludes hunting) 

0211 

0212 
0220 
0300 

Forestry, forest products 

Firewood and charcoal 
Crude wood materials 
Hunting 

06 Fisheries 0410 
0420 
0430 

Marine fisheries 
Whaling 
Inland water fisheries 

07 Coal and lignite 1102 Coal and lignite 

08 Iron ores 1210 Iron ores 

09 Non-ferrous metallic ores 1220 Non-ferrous metallic ores 

10 Crude   petroleum    and 
natural gas 

1301 
1302 

Crude petroleum 
Natural gas 

11 Other mining 1400 

1910 
1990 

Stone-quarrying, clay and 
sand-pits 

Raw salt 
Miscellaneous non-metallic 

minerali 
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56 Sector 

12 Slaughtering,   meat   and 
dairy products 

13 Processed sea foods 

14 Grain mills 

15 Miscellaneous   processed 
foods 

153 Sector* 

16   Beverages 

2011 Slaughtering 
2012 Meat products 
2020 Dairy products 

2040 Processed sea foods 

2050 Gram mills 

2030 Processed   vegetables   and 
fruits 

2060 Bakery and confectionery 
2070 Sugar 
2091 Miscellaneous     processed 

foods 
2092 Assorted feeds 

2110 Alcoholic beverages 
2140 Soft drinks 

17   Tobacco, manufactured     2200   Tobacco, manufactured 

18   Spinning fibres, vegetable 
and animal 

19 Spinning fibres, chemical 
and synthetic 

20 Fabrics,     miscellaneous 
textile products 

21   Weiring apparel 

22 Sawed products, veneer, 
plywood and wooden 
products 

23 Furniture 

24 Pulp and paper 

2301 Raw silk 
2302 Cotton-spinning 
2303 Wool-spinning 
2304 Hemp-spinning 

2305 Staple-fibre spinning 
2306 Synthetic fibres 

2311 Silk and rayon fabrics 
2312 Cotton and spun-rayon 

fabrics 
2313 Synthetic-fibre fabrics 
2314 Woollen     and    worsted 

fabrics 
2315 Hemp fabrics 
2316 Dyeing 
2320   Knitted-fabric products 
2330   Rope and fishing nets 
2390   Miscellaneous textile pro- 

ducts 

2410   Footwear 
2430 Wearing apparel, mher than 

footwear 
2440 Ready-made textile pro- 

ducts 

2510   Sawed   products,   veneers 
and plywood 

2520   Miscellaneous    wooden 
producta 

2600   Furniture 

2711 Pulp 
2712 Paper 
2720 Manufactured goods of 

paper 

25   Printing and publishing      2800   Printing and publishing 

26 Leather and leather pro- 
duct* 

27 Rubber products 

28 Basic chemicals 

2910 Leather and furs 
2930 Leather products 

3009 Rubber products 

3111 Inorganic basic chemicals 
3112 Organic basic chemicals 
3113 Synthetic dyes 
3114 Explosives 
3117 Synthetic resins 
3118 Chemical tetflbart 
3119 Miscellaneous basic chem- 

k*Ja 
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56-Sector 153 Sector* 

29 Raw material of chemical 3115 Raw material for chemical 
and synthetic fibres fibres 

3116 Raw material for synthetic 
fibres 

30 Miscellaneous chemicals 3120 Crude oil of paints and 
chemicals 

3130 Paints 
3191 Drugs 
3192 Miscellaneous chemicals 

31 Petroleum products 3210 Petroleum products 

32 Coal products 3291 Coal products 
3292 Products, asphalt- or tar- 

saturated 

33 Non-metallic    minerals, 3310 Miscellaneous        ceramic 
other than products of products for construction 
petroleum and coal 3320 Glass products 

3330 Pottery 
3340 Cements 
3390 Miscellaneous 

34 Pig-iron, ferro-alloy and 3411 Pig-iron 
steel ingot 3412 Scrap-iron 

3413 Ferro-alloy 
3414 Steel ingot 

35 Basic    iron   and   steel 3415 Hot-rolled steel 
products 3416 Steel pipes and tubes 

3417 Cold-finished and coated 
steel 

3418 Steel, cast and forged 

36 Basic non-ferrous nwtal 3421 Non-ferrous metals 
products 3422 Elongated copper 

3423 Rolled aluminium 
3429 Miscellaneous primary non- 

ferrous metal products 

37 Metal products 3501 Metal products for con- 
struction 

3502 Miscellaneous metal pro- 
ducts 

38 Machinery, except elec- 3601 Prime movers, boilers 
trical machinery 3602 Machine tools and metal- 

forming machines 
3603 Industrial machinery 
3604 Machinery and equipment 

for general use 
3605 Office machines 
3606 Household machines 
3607 Ball androlkr-bearingsand 

other common parts 

39 Electrical machinery, ap- 3701 Heavy electric machinery 
paratus, appliances and and apparatus 
supplice 3702 Household electric appli- 

ances 
370.1 Miscellaneous batteries and 

wiring devices 

40 Transport equipment 3810 Shipbuilding 
3820 Railroad equipment 
3830 Motor vehicles 
3840 Repair of automobiles 
3850 Motorcycles and bicycles 
3860 Aircraft 
3890 Miscellaneous     transport 

equipment 
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56-Sector 

41 Precision instruments (in- 
clude* optical instru- 
ments, watches and 
clocks) 

42 Miscellaneous   manufac- 
tured goods 

153-Seclor* 

3910 Precision machines 
3920 Optical instruments 
3930   Watcl.es and clocks 

3990   Miscellaneous      manufac- 
tured goods 

43 Building   (includes    re- 
pairing) 

4001 

4002 

New construction of resi- 
dential buildings 

New construction of non- 
residential buildings 

44 Construction,     except 
building 

4004 
4009 

Public construction 
Miscellaneous construction 

45 Electricity 5110 Electric power 

46 City gas 5120 City gas 

47 Water services (includes 
sewage disposal) 

5220 Water   services   (includes 
sewage disposal) 

48 Wholesale    and    retail 
trade 

6110 
6120 

Wholesale trade 
Retail trade 

49 Banking and insurance 6200 
6300 

Banking 
Insurance 

SóStelor 

50   Real estate 

153-Stctor* 

6401 Real estate 
6402 House rent 

51   Transportation (includes   7110 National railways 
storage     and     ware-   7120 Tramways (passengers) 
housing) 7140 Road freight transport 

7150 Ocean transport 
7160 Coastal transport 
7170 Aviation 
7190 Miscellaneous  transport 
7200 Warehouse 

52   Communication 7300   Communication 

53   Public administration and   8100   Public administration   and 
defence 

54 Community services 

55 Miscellaneous services 

56   Unallocated 

defence 

8210   Educational services 
8220   Medical services 
8290   Miscellaneous public Ser- 

vices 

8300   Business services 
8400 Broadcasting and recrea- 

tion services 
8501   Eating and drinking services 
8509 Miscellaneous personal 

services 

9000   Unallocated 

•These code numbers correspond to those of the ISIC. 
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STATISTICAL UNIT, CLASSIFICATION AND AGGREGATION IN FINNISH INPUT- 

OUTPUT STUDY 

Osmo Foriseli, Central Statistical Office of Finland 

This paper examines the suitability for an input-output 
study of the statistical unit, classification 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 stability of input coefficients. 
Next, the statistical unit and classification 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 for 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. METHODS 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. Homogeneity assumption: only one method 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 assumption: 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 classification and aggregation. 

Two notions may be distinguished 'n 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 A¡ {aH\ 
(i = 1 ...), where otí refers to the amount of commodity i 
used as an input in the production of one unit of com- 
modity /'. 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 fulfil 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 
denned in terms of the use it serves. Two commodities are 
considered identical if they can replace one another in 
use, and different if they cannot 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 commodities. 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 with 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: 

Xtjmiut of commodity h, which belongs to commodity 
* *   group i, as an input in production method k 

which belongs to group of production methods 
/(*- l,...r; *-!,... f). 
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X     = amount of output produced through production 
*      meth«>d *, which belongs, to group of production 

methods / 

•' i 
k k 

X, ,   i X,   » input coefficient 

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

a,j= IX 
I   * k 

x, = 
k 

[l X,\   [Í   a,,     X,U r a, ,   ( I ) *l I 

This implies that the aggregated input coefficient 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 when the commodities in 
group / 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 of the input structure is likely to 
increase. 

The aggregation of production methods k*j into a 
group of production methods; yields the following input 
coefficient : 

'i i I   Xu I  I   Xj   -   I  atJ I   I  Xj   (2) 
k t   *-1 

This implies that an aggregative input coefficient can 
remain constant only if the share of each production 
method k*j in the output of group j 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 wil! 
then change in the same way within the group. But if 
different items 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 following input coefficient 
is obtained:1 

I a 
»-1 

i i fl/  í Xj]     i   \iau]Xj  (3) 
L      *-l        tJ     *-l   M-l    » M       k 

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

•Chaoses te input mutatiseli ém to 
by maknf UM of this fonatila m Mksuo 
e/I*»* leftwf AmaiyHt, ----- 

Tit WtrkmHttty 
pp 53-35. 

The two homogeneity requirements are in conflict with 
each other m 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 mtput model 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 classification 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. 

II. STATISTICAL UNIT AND CLASSIFICATION IN INDUSTRIAL 

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 power 
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 are 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 reclassification possible. In practice it 
is difficult 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 Huit in industrial statistics is the estab- 
lishment. This is a unit more directly in o rissen1 with the 
location of activity than with the activity itself. There is 
no way to distinguish between produetioa 
inputs for different commodities when they 
factured none and the sedwestabtitsusn^CG 
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the classification »f such statistical units is based >fi *ha( 
type of principal methods of production m used or >n 
the principal commodities produced This gives rise to 
the problem of secondary methods of prod ix* ion and 
by products 

An establishment frequently has various auxiliary 
departments m addition to its principal production line 
among them the managerial repair transport packaging, 
storage, loading, construction and laboratory depart 
mentì In so far as these serve only one establishment they 
are treated as an integral part of a single unit This may 
be considered as a kind of vertical aggr'gatiot 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 
the 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 
fashion. 

Alternatively, auxiliary departments such as repair 
shops, steam plants and electric power plants may be 
considered as independent establishments (since indepen 
dent establishments specialized in such activities usually 
do exist) In so far as an input material \>: >duccd inside 
as well as outside an establishment is not treated as a 
single input, the magnitude of those input coefficients 
also depends upon the relative importance of such 
materials acquired within and outside the establishment 

In industrial statistics it hai generally proved possible 
to separate the raw material inputs required for auxiliary 
departments from those required for principal produc- 
tion hues. In the case of labour inputs this distinction has 
been appreciably less clear, however, because OM and 
the same person may engage in both types of activities 
Since the activity in auxiliary departments is generally 
labour-intensive this gives rise to difficulties ID the 
estimation of labour input coefficients in particular The 
existence of auxiliary departments within establishments 
creates the problem of secondary productive activities. 
in the same manner as the output of commodities other 
than those produced in the main production line creates 
the problem of by-products. The activity of auxiliary 
departments is not registered in terms of specific output 
and consequently the outcome of their activity is not 
evident in the commodity-mix of the establishment 

Thus the extent of specialization greatly affects the 
substantive aspects of statistical units in industrial 
statistics. The cJaautcation of establishments has there- 
fore been based upon various criteria, consideration being 
taken of particular external conditions and historical 

In priitice mor«' than one of ti,esr i r tei a have often lo 
rie spptVd simultaneously Similarly of commodities 
produced is fre<|.jentlv accompanied by similarity ol 
production methods used and the integration of estab 
Ifshments often implies the aggregation of different 
stages of production l'or given final products 

Ihe ilat.siñcation ot ictivties in hnnish industri,»! 
statisi ics follows the system of classification o| the 
International Standard Industrial Classification of All 
rconomic Activities (ISIO adapted to \ mmsh ron 
ditions l se is made of t*o three an«i lour digit 
i lassifications of activities 'Manufacturing' contains 
the follow,ng groups 

two digit classification   20 groups 

three digit classification   86 groups 

tour digit classification   211 groups 

Ihe foui digit groups furnished the point of departure 
lor the construction of the input output table In the 
published version they are reduced to 86 groups 

Ihe 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 
semi fabricated materials, and assembling of products 
from the outputs of the previous stages In addition each 
one of these stages is generally subdivided according to 
the properties of the commodity produced er the 
difference in the methods of production. It seems that 
this classification has in fact almost exclusive reference to 
ti«e 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 classification occurs 
only when the activity basis coincides with the com- 
modity basts 

The classification of establishments would pose no 
serious problems if various stages of production could be 
allocated to different 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 iti 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 

III    HOMOOENHTY Of OtrTFUT 

There are torn» 1,400 commodities produced by the 
Manufacturing industry This number is derived from the 
Mem ctammcntion of output given in UM industrial 
statistics tf the valus at output of • given commodity 
fads to IIIIII 1 per cent of the value of output of the 
trono ti immilli, mat iiiminiimtji it not treated separ- 
ately Tmi principal oommoojfiee have been idommoi 

me jowl «for» of persons onmfwaf the 
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TAELE 1 : DISTRIBUTION OP THE NUMBER OF MANI M« TUBINO I*H« »INO nu 
NUMBER OF PRODUCTS mow ICED PER OBOI-P   I*»«» 

( Percentages j 

v»i l»   < *   IM  IPljI   i\    «* 

Kafa« tf output 
(million markt) 

Vnhf ,tf frixfec« 

10   M I*   <» 

i— .u     in Í Number 
'«than 30\Output 

30-90 /Number 
JlKW \ Output 

•u    on f Number morethan90 {output 

TOTAL 
{Number 

Output 

ÎI-7 
38 

4 8 
5 2 

5 7 
20-8 

422 
298 

24 1 
48 

5 1 
5 3 

73 
31 8 

369 
41 9 

87 
I 5 

4-7 
5 3 

1 5 
75 

149 
143 

I 5 
0 4 

1 0 
0-6 

I 5 
7 3 

40 
8 1 

I 0 
0 7 

10 
50 

20 
5-7 

66 2 
10 5 

168 
171 

no 
72 4 

100-0 
100-0 

• A more diuggregued tibi* ¡a presented in O   Korwell, "Pano»-tuo«o«m»Uiu ptrunrkaikAiden twikRMlun aa««lmu" 
defili.« nmrelmi«. KumantaUmdtlhno tu'ktmukna XXV (HaMnil, IIMI«) 

e !• ureiented in O   Rorwell, 
in Kokonmi««loude'nu¡» ongelmim, KantmuUmiatlltna tu'ktmukna XXV (FMnnlii 

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

The commodity classification 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 classification by 
manufacturing groups, employed in the input-output 
table. This apparently reflects the difficulties in securing 
information on establishments. It is possible to use an 
appreciably more detailed classification for output than 
for input and output commodities. 

Table 1 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 of 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 to another. 
In the chemical, metal and engineering industries the 

average production is 10 commodities, where«« t» the 
food, paper, clay, glass and stone industries it it 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. 

IV. HOMOGENEITY OF INPUT STUUCTUM 

To investigate the homogeneity of the input structure, 
those of establishments in six groupa 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 two-digit group. For the purpose of comparative 
analysis the number of establishment» was limited to 
thirty. The number of input coefficients to be considered 
was also restricted for the same reason. The following 
inputs were distinguished: (1) raw and semi-fabricated 
materials; (2) other commodity inputs, (3) value-added, 
and (4) for raw and semi-fabricated material», "priacipal 
input material"—the largest single input item—wa* 
distinguished from the rest. The raw and semi-fabricated 
materials include those which are directly used as 
constituent parts of the commodities produced. Other 

TABLE 2 : DISPERSION OF INPUT COEFFICIENTS AMONO ESTABLISHMENTS 

Number of 
atabiithmtnu 

Rat» and lam-fabricaUd 
materiali Other Cünmmmáity mU)mU 

W 
Vakte-mUed M« ir—~ 

Grout» Rmf 
Coefficient 

qf variation Range 
OM^PWM 

Mono* 
t (iBg^RJCeäW» 

Rad» 
Cmetßtiem 

25 
24 
20 
9 

12 
14 

17 

0-154 
0-250 
0-240 
0-248 
0-268 
044S 

0-261 

0-126 
0-129 
0-105 
0-131 
0-639 
0-171 

0-217 

0-332 
0-313 
0-204 
0-176 
0-188 
0074 

0-215 

0-457 
0-552 
0-2M 
0308 
0-167 
0250 

0336 

0-323 
0-409 
0-210 
0-311 
0-331 
0-391 

0-332 

0-201 
0-192 
0-230 
0-4S0 
0-176 
0-554 

0-299 

0-321 
0-331 
»62« 
0-527 
»091 
0-513 

»403 

»444 
»235 
»3(37 
»49» 
»€73 

Average 

»239 

»J99 
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mau*wi$ Othtr commodttv m»mi (WIM tifrfr f 
"> (*> <») 

Vfa/<« §r*mp PO»> *«** 'V * 'WWMiftPl 
**" 

of vmtmunn Ranft <tf vmtaho* 

•evaraf* industry 
Manufacture erf wood 
Manufacture of papar and 

papar products 
Manufacture     of     uon- 

7 
16 

II 

0 342 
0 520 

0-404 

0 305 
0316 

0216 

0 203 
0 175 

0 284 

0-472 
0 700 

0 583 

0 320 
0 540 

0428 

0 323 
O 326 

0351 

mctailk:   mineral   pro- 
ducts 

Manufactura    of    matai 
It 0**6 0-632 0 310 0-530 0492 0 237 

products 12 »514 0-337 0-057 0250 0509 0-272 

Avarafe 13 0-475 0361 O206 0507 0458 0 302 

commodity inputs include containers, fuel, purchased 
steam and electric power, lubricants, other auxiliary 
materials and accessories, «ad contract work performed 
by other establishments The principal components of 
value-added are labour and capital costs, although it also 
contains such items as office supplies, pott and telephone 
charges, advertising expenditure etc. 

Table 2 gives the variation among establishments of 
these four categories of coefficients. The smallest dis- 
persion revealed was for raw and semi-fabricated 
materials, the dispersion of the value-added coefficients 
was distinctly larger. The share of other commodity 
inputs varied slightly more than that of value-added. The 
largest variation of input coefficients between establish- 
ments was generally displayed by the largest single input 
item (principal input) in the commodity inputs. This it 
what one would expect : usee the other coefficients are 
averages of the coefficienti of individual input items, dis- 
persion of the individual input coefficients it apparently 
evened out through aggregation. 

Table 3 enables comparison to be made between the 
magnitudes of the input coefficients of establishments and 
those of groups. A comparison of table« 2 and 3 now 
reveals quite distinctly (in 22 cases out of 30) that greater 
dispersions prevail among the coefficients tít groups than 
among those of establishments. This implies that a more 
detailed 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 when individual input items are examined. 

The variation in the input coefficients 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 etc. Dif- 
ferences in the quality of inputs may be associated with 
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. 
Difference! in production methods may also be explained 
by factors such at the scope of productive activity, 
combination of different production methods, age of 
establishments etc. 

Analytical isolation of the factors accounting for the 

TASU 4 or Avauos-nucB INPUT cosrncntNTt or ECTAausmawrt 

mttÊtalfriêmi 

Ct 
a/ 

Naii 

0-340 0-453 -0019 -0009 
0-414 0292 -007« -0057 
0-532 0214 0094 0-023 
0-531 0451 -0004 O032 
OOM 0*25 0-007 0041 
0-50» 0242 0097 -0003 

»401 0392 0002 000» 
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TABLE 5 : DISPERSION OF PHYSICAL INPUT COEFFICIENTS OF ESTABLISHMENTS 

Croup Principal physical input coefficient a 

Difference between 
coefficient of 

variation of input 
coefficients in value 

Average Ram. 
Coefficient 

of variation 
terms and in 

quantity terms 

0112 
0-287 
0-414 
0-259 
0-939 

0-402 

0115 
0-318 
0-659 
0-426 
0-221 

0-348 

0-233 
0-2?0 
0-319 
0-456 
0085 

0-211 
0015 

-0012 
0034 

Average 

0154 

0-263 0135 

o The principal input coefficienti »re ctlcuUted in termi of the following uniti: breweriei, kg/litre; plywood milli, 10m*; 
pulp milli, 10 m'/long ton; nail and iteel wire factories, kg/kg. 

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 price the coefficient 
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 coefficients 
valued at actual prices and at average prices appear to be 
rather small. 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. COMMODITY-MIX AND DISPERSION OF INPUT COEFFICIENTS 

Manipulation of input coefficients 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 
terms. 

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.« The second sub-group 
comprises all other establishments. 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 was due 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 0036, and for sub-group II from 0124 to 0045. 
The relatively large dispersion coefficients for breweries, 
plywood 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 dispersion1) can be attributed to heterogeneity in 

1 The commodity-mixM of thaae six manufacturing groupi are 
presented in annex I. 

•See ttble 2. 
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TABLE 6 :   DISPERSION OF PRINCIPAL INPUT COEFFICIENTS AMONO ESTABLISHMENTS;   BY TWO SUB-OROUPS 

DISTINGUISHED WITH RESPECT TO RELATIVF HOMOGENEITY OF OUTPUT 

Group and tub-group 

Significance of 
dt fer enees 

Number of      Average input       Coefficient        between input l'arianee 
establishments        coefficient of variation coefficients ratio test 

Breweries I    10 0096 0 172 
II     15 0136 0129             0005 

Plywood mills I    12 0-302 0092 
II     12 0-271 0-314             0 10 

Sulphite pulp mills I     10 0-408 0-400 
II     10 0-430 0067            0-40 

Sulphate pulp mills I   6 0-203 0-500 
II     3 0-372 0124             001 

Glass factories I   3 0-088 0-091 
II    9 0-036 0-750            0005 

Nail and steel factories I   7 0-962 0-100 
II     7 0-916 0058            0-20 

Average 9 0-352 0-233 

rM»5 

FM 

p. r »0 

F-«, 

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 coefficients 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 
industry or group bears great significance as regards the 
magnitude of input coefficients ofthat industry or group. 

VI. OUTLOOK FOR INTERNATIONAL COMPARISONS 

This analysis of the statistical units in the basic data 
for input-output compilation and of the principles to 
be applied in the classification 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. Deficiencies 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 model 
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 
rathei 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 
define 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 basii 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 classified by commodities and columns by industrial 
processes. 

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 coefficients based upon quantity data 
should be completed, together with 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 coefficients 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 specific 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, woodv/orking and non-metallic 
mineral products are the best suited for international 
comparison. Data for textiles, leather, apparel, food- 
processing and other miscellaneous consumer 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. 



ANNEX I 

Commodity-mixes of selected manufacturing groups 

Breweries Percentage 

Beer 
Class I   (mild)  32 
CIBJS III (strong)   33 

Sweet non-alcoholic beverages  25 
Home-made beer   6 
Mineral waters  3 
Other products   1 

TOTAL 100 

Plywood mills 

Plywood 
birch  TO 
birch, sheets for plywood   1 
common or waned birch   1 
for aircraft  1 
for aircraft, sheets for plywood   1 

Batten-board  18 
Hacked wood   4 
Fuel wood   1 
Other products   3 

TOTAL 100 

Sulphite pulp mills 

Sulphite cellulose 
bleached  52 
semi-bleached     4 
hard   42 

Sulphite waste lye     1 
Other products     1 

TOTAL 100 

Sulphate pulp mills 

Sulphate cellulose 
bleached     6 
semi-bleached   16 
hard   73 

Sulphate waste lye   3 
Raw pine oil   1 
Other products   1 

TOTAL 100 

Manufacture of floss and glass products from raw materials 

Window-glass   32 
Bottle*   16 
Ghusware for households  IS 
Glassware for technical purposes    11 
Gkuvware for medical purpose«    7 
Glassware for lighting   6 
Glass wool  7 
Other products   6 

TOTAL 100 

Manufacture of nails and steel wit* 

Wire, nails and tacks  45 
Iron or steel wire, galvanized  20 
Iron or steel wire, other   IS 
Fittings for buildings   7 
Wire for fencing  4 
Nettings of wire   2 
Axles    1 
Other products   6 

TOTAL 100 

SI 



ANNEXn 

A note on the 1959 Finnish input-output table 

The first Finnish input-output table, which had 39 production 
sectors, was compiled for 1956. The second table relates to the 
year 1959 and is more detailed in several respects. 

The major characteristics of 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 
1SIC; 

3. Domestic commodities are valued at producers' prices, and 
imports at c.i.f. prices, less customs duties and freights paid to 
domedic ships. All 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 of the establishment as the basic 
statistical unit for the input-output tables. 

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

table, serves the purpose of input-output study rather well. It was 
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 own-account 
construction, laboratory work and loading) were in fact of such 
minor magnitude that they were left among the principal activities 
of the establishment. 

When the secondary products of some sectors were significant 
these sectors were combined with those producing mainly these 
products. The criterion of product homogeneity was then only 
roughly fulfilled. In the aggregation of sectors, the criterion that 
the demand for products could be expected to change at least 
approximately in the same way was also considered. 

Classification of sectors has been done on the basis of the 
International Standard Industrial Classification system. At the 
first stage of compilation about 300 production sectors were 
separated. It was not possible, however, to complete an input- 
output table with so detailed a classification because basic data 
are scarce and unreliable. Input-output tables are to be published 
in three different alignments: (a) a large table consisting of 124 
producing sectors; (b) a medium-sized table consisting of 44 
sectors; and (c) a small table consisting of only eight sectors. 

Cross-classification of input-output sectors in the 124-sector 
table, of those in the 44-sector table, and of the ISIC code number 
is presented in table 1 of this annex. 

ANNEX TABLE 1 : CLASSIFICATION OF INDUSTRIES 

Code Code 
number o\ 
the ISIC 

number o< 
the ISIC Finnish 44-uctor table Finnish ¡14-tector table Finnish 44-tectar table Finniih H4-uctar table 

01 Agriculture 010 Agriculture 209 Manufacture   of  cooking 

02 Livestock production 010 Livestock production 209 
fats 

Coffee roasting 
03 Forestry and logging 020 Forestry and logging 209 Food   manufacturing   not 

04 Hunting and fishing 030,040 Hunting and fishing elsewhere classified 

05 Metal mining 121 Iron-ore mining 08 Beverage industries 211 Manufacture of spirits 
122 Non-ferrous metal mining 212 Manufacture of wines and 

liqueurs 
Breweries and manufacture 06 Other mining 140 Stone quarrying, clay and 213,214 

sand pits of soft drinks 
140 I  nestone quarrying 
199 i mend quarrying and pits 09 Tobacco manufactures 220 Tobacco industries 

not elsewhere classified 10 Textile manufactures 231 Spinning, weaving and 
199 Digging and preparation of finishing of textiles 

peat 232 Knitting mills 
07 Food manufacturing 201 Slaughtering, preparation 233 Cordage, rope and twine 

industrie« and preserving of meat industries 
202 Processing of dairy products 239 Manufacture of felt, wad- 

203,204 Canning and preserving of ding and their products 
muta, vegetables and nah 239 Manufacture of other tex- 

209 Preparation of animal feed tiles 
205,206 Oram mills and manufac- 

ture of bakery products 11 Wearing apparel 241,242 Manufacture and repair of 
207 Sugar reflneriM industries footwear 
208 Manufacture of chocolate 243,292 Fur-dressing   and   manu- 

and sugar confectionery facture     of     wearing 
— 209 Manufacture of starch apparel, except footwear 

54 
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ANNEX TABLE 1 : CLASSIFICATION OF INDUSTRIES (continued) 

Finnish 44-iector table 

Code 
umber c 

the ISIC 
number of 

SIC Finnish 124-sector table 

12 Manufacture of wood 
and cork 

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     Préfabrication  of wooden 

houses 
251, 252 Other manufacture of wood 

13 Manufacture of furniture 
(except metal furniture) 
and fixtures 

14 Manufacture of paper and 
paper products 

260 Manufacture of furniture 
(except metal furniture) 
and fixtures 

Wood pulp mills 
Pulp mills 
Paper and cardboard mills 
Wallboard mills 
Manufacture of articles of 

paper and paperboard 

IS Printing and publishing       280    Printing and etching of steel 
and copper plates 

280    Bookbinding 
280    Publishing 

271 
271 
271 
271 
272 

16 Manufacture of leather 291 Tanneries and leather finish- 
products ing 

293 Manufacture  of  leather 
products 

17 Manufacture of rubber 300 Manufacture   of  rubber 
products products 

300 Vulcanizing 

18 Manufacture of chemicals 311 Manufacture of inorganic 
and chemical products chemicals, except fertil- 

izers 
311 Manufacture of fertilizers 
311 Manufacture of organic 

chemicals, except syn- 
thetic fibres 

311 Manufacture of synthetic 
fibres 

312 Manufacture of vegetable 
and animal oils and fats 

311,313 Manufacture of paints, var- 
rushes and lacquers 

319 Manufacture and packing 
of cosmetics, toilet pre- 
parations, washing com- 
pounds and candles 

319 Manufacture of medical 
and pharmaceutical pre- 
parations 

319 Manufacture of other chem- 
ical products 

19 Manufacture of producta 
of petroleum and coal 321 Petroleum refineries 

329 Manufacture of other petro- 

20 Manufacture of non- 
metallic mineral pro- 
ducts, accept products 
of petroleum and coal 

329 

331 

leum and coal products 
Manufacture of lubricating 

oils and i 

Manufacture of structural 
clay products 

Finnish 44'tector table 

Cale 
number o/ 
the ISIC Finnish 124-srftor table 

21 Basic metal industries 

22 Manufacture of metal 
products, except ma- 
chinery and transport 
equipment 

23 Manufacture of machin- 
ery, except electrical 

24 Manufacture of electrical 
machinery,  apparatus, 
appliances and supplies 

25 Manufacture of transport 
equipment 

332 Manufacture of glass and 
glass products 

333 Manufacture   of   potterv, 
china and earthenware 

334 Manufacture of cement 
339     Manufacture of lime and 

chalk 
339 Manufacture of concrete 

products and mortar 
339 Manufacture of stone pro- 

ducts 
339 Manufacture of other clay 

and stone products 

341 Iron and steel basic indus- 
tries 

342 Copper  and   nickel   basic 
industries 

342    Basic metal industries not 
elsewhere classified 

350 Manufacture of metal pro- 
ducts such as wire, nails, 
files, springs, cutlery, 
metal furniture, plating, 
etc. 

350 Repair of metal products 
350 Manufacture of metal pro- 

ducts not elsewhere classi- 
fied 

360     Manufacture of machinery 
360     Machinery repair shops 

370 Manufacture of insulated 
wires and cables 

370 Manufacture of electric 
lamps and lighting 

370    Fixtures 
370 Manufacture of accumula- 

tors and batteries 
370 Manufacture of strong and 

weak current apparatus 
and supplies 

370    Electrotechnical repair shops 

381 Building and repairing of 
ships and boats 

382 Manufacture and repair of 
railway  and  tramway 
equipment 

383 Manufacture    of    motor 
vehicles 

384 Repair of motor vehicles 
385 Manufacture    of    motor 

cycles and bicycles 
386 Manufacture and repair of 

aircraft 
389    Manufacture of other trans- 

port equipment 

26 Miscellaneous industries  391,392, Manufacture  of precision 
395       and musical instruments 
394    Manufacture  of jewellery 

and related articles 
399    Manufacture of plastic pro- 

ducts not elsewhere classi- 
fied 
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ANNEX TABLE 1: CLASSIFICATION OF INDUSTRIES (confirmed) 

Finnith 44-itctor tablt 

Code 
number of 
the ISIC Finnilh 124-ilctor table Finnith 44-uctor tablt 

Code 
number of 
the ISIC          Finnish 124-ieclor table 

259, 399 Manufacturing   industries 
not elsewhere classified 

36 Tramway and bus trans 
port 

712     Tramway and bus transport 
712, 713, Other road transport 

27 House construction 

28 Other construction 

29 Electricity, gas and water 
services 

400 

400 

511 
512 

House construction 

Other construction 

Electric light and power 
Gas manufacturing and dis- 

tribution 

38 Air transport 

39 Communications 

40 Public administration 
and defence 

714 

717     Airtransport 

730     Communications 

810     State government 
810     Local government 

513 

521 

Production   and   distribu- 
tion of steam 

Water supply 

41 Cotimunity services 821, 823, Educational services 
827 
822     Medical services 

30 Commerce 610 Wholesale and retail trade 824,825 Religious organizations 

31 Banking and insurance 620 
630 

Financial institutions 
Insurance 

42 Business services not else- 
where classified 

829, 830 Business services not else- 
where classified 

32 Ownership of dwellings 

33 Water transport 

640     Ownership of dwellings 

715, 716 Water transport 

43 Recreation services, hotels    840     Recreation services 
and restaurants            852, 853 Hotels and restaurants 

44 Other personal services        826    Associations  and   institu- 
34 Services incidental to 

transport 

35 Railway transport 

718 

711 

Services incidental to trans- 
port 

Railway transport 

tions 
851     Personal domestic services 

854,855, Other personal services 
856, 859 

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 of commodities used for the 
same purpose; 

(¿>) observed stock changes (net); 

(c) observation and compilation errors. 

The first group consists of unallocated office materials, packaging 
materials, 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 1 per cent of the total 
production. In "Financial institutions" the unallocated item 
consiste of 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, (b) capital income, 
(e) indirect taxes less subsidies, and (</) imported goods and services. 
Labour income includes wages and salaries, national pension 
premiums, family allowances and other social expenditure« 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 direct taxes, and depreciation. 

Imported inputs are treated in the bask 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' prices. Imported 
goods and services are valued at prices which were obtained by 
subtracting the freights paid to domestic ships from the ci.f. prices 
(excluding customs duties). All the transactions are valued at their 
actual prices, although these may vary according to the use of the 
commodity. 

The gross value of output in manufacturing sectors consists of the 

sales value of primary and secondary products at producers' prices 
and of miscellaneous receipts from repairs, contract work and sales 
of scrap. 

On the basis of worksheet information it is possible to construct 
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 of 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 commodities produced at 
different manufacturing sectors (product-mix) as well as the value 
at purchasers' prices and the quantities of commodities used as 
inputs in these sectors are put on punchcirds. These data are not 
entirely consistent with the final input-output table. In spite of these 
inconveniences they may serve as a useful source of additional 
information for international comparisons. 

In connexion with the attempt to compile an input-output table 
of the Finnish economy by the RAS method4 for 1963, some 
information on the constancy of input coefficients was obtained. 
The trial was made by using the 124-sector input-output model for 
1959. In testing the constancy of 1959 input coefficients the following 
formulae were used: 

*,= Z P±a\?Xf 
J'iPj   '     J 

X.J 
124  _ 
y    Pi  59 

1-1  Pj 

'63 

where Jf/'-total output for 1963; ^-forecasted intermediate 
demand for 1963; J..-forecast intermediate inputs for 1963; 
ay-input coefficient for 1959; * or /».-price relatives for output 
(period 1963 divided by period 1959). 

When intermediate demand (X) and intermediate inputs OC.,) 
were estimated for 1963 the forecasts could be compared with 
corresponding actual observations. Table 2 to this annex outlines 
some results of the comparisons. 

'.See University of Cambridge Department of Applied Econ- 
omics,¿YfOitiput tehtiondüps, 1934-1966: A Programmi for 
Growth, Series 3 (1963), pp. 27-38. 



STATISTICAL UNIT, CLASSIFICATION AND AGGREGATION IN FINLAND 

ANNEX TABLE 2: FORECASTING ERRORS POR 1963 

O. FORSSELL 

InUrmtdiaU entuma 

Group of ¡nduitritt •Xi-Xi. 

Agriculture, forestry, hunting and 
fishing    41,259 

Mining and quarrying  3,902 
Manufacture of food, beverages and 

tobacco   10,471 
Manufacture  of wood,  furniture, 

paper and paper products    14.90S 
Manufacture  of metal  and  metal 

products    26,926 
Other manufacturing industries  24,519 
Electricity, gas, water and sanitary 

services    7,869 
Construction  3,411 
Trade and transport    18,906 
Other services  5,664 

5,534 
597 

1,554 

2,570 

2,579 
4,589 

648 
207 

2,738 
474 

TOTAL 157,835       21,490 

Ratio 
p*rctntait 

U>%. 

0136 
0153 

0148 

0172 

0-096 
0187 

0-082 
0-061 
0-145 
0084 

X.i 

15,867 
508 

30,390 

29,040 

19,308 
18,255 

2,626 
20,748 
11,395 
9,698 

0-136      157,835 

57 

IntermtJuf input $ 

2,545 
46 

2,216 

2,263 

1,602 
2,173 

703 
1,413 
1,044 

694 

14,699 

Ratio 
putt 0tltMP0 
trror la X¡. 

0 160 
0091 

0072 

a078 

0-083 
0119 

0-268 
0-068 
0-092 
0-072 

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 
statistical errors are taken into consideration, however, technical 
changes for certain industries seem rather significant during the 
period 1959-63. 

Owing to some conceptual and statistical divergences the 1956 
and the 1959 input-output table are not directly comparable with 
each other. The stability of input coefficients during this period has 
therefore not yet been studied. 

In table 3, which is in producers' prices, all imports are classified 
by using sectors (row 400). In table 4, which is at cif. prices, 
excluding customs duties and freight paid to domestic ships, a - non- 
competitive imports, and b-competitive imports. In both table», 
columns 45 to 49 read as follows: 

Column 45: Exports 

Column 46: Private consumption 

Column 47: Government consumption 

Column 48: Investment 

Column 49: Unallocated, including net changes in stock. 

EriHMrfHilillÜÜaM 
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S 
6 
7 
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9 

10 
ti 
12 
13 
14 
13 
I« 
17 
II 
19 
30 
21 
22 
23 
24 
23 
2« 
27 
21 
29 
30 
31 
32 
33 
34 
33 
M 
37 
31 
39 
40 
41 
42 
4J 
44 

1-44 

Apiculture  
Livestock production ... 
Foreitiy    
Hunting and fishing 
Metal mining     
Non-metallic mining Mid quarrying 
Food manufacturing industrie»   .  . 
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Manufactura of chnmicaw and chemical product« 
Manufacture of product» of petroleum 
Manufacture of 
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Manufactura of 

1,072 
1,102 

10 

I.OiS 
72 
24 

3,*37 
32» 
207 

22 

1,331 
2 

14 

14 

323 
1.234 
9,303 

40 

4,223 
4 

1 

I 

II 
0 
« 

I 
41 

179 

0 

0 



SfATISTKAL UNIT, CLASSIFICATION  AND AGGREGATION IN  FINLAND ()   FORSSELL 5v 

(in 100,088 mrkka (rank) M 

fir m mmmmiwry tmmmmm ON nw J9W OJO/ HW 

) 
tWM WOT UÊÊÊfmt mtfíV0f9m t0 fVUM mWtHmtm) 

! • * 
i -| A 1 1 

it \ H 
1 

If! 11 I 
 r 

139! 

1* j »0 

_.j 

l 
"   ! 

—j 

! 
fj j 

1 
i4 1 

l 
M •>r « 

-|     oi ... .i   . j — _ -1 ... 
21 ?!   . -1 _ — 281 —1 0¡ __! — -1 _ — — — —' — 2 

0 10 4l 3.718¡ 
4j         1 

4 2,979 1 1 1 26 01 24 21 5! 7 0 13 1 578 97 

z 31 z\ ._; 1 
•1 7 oj S 5361     — — 4 

0 0j        li 11 .— 01 s 3 i' 188 2 3 1 1 5 J 49 29 
1 1 1! Ol 

--! _! — 123 0 71 
1 Z\ 

._. ._ 0 I 0 3 0 

10 
542 .,442 

—• 

1 89 41 14 S 47 8 1 I 2 9 1 2 22 5 15 
0 IS 2 —. — — — —. — _. .. 0 — — — 0 — — -- 

1 S IS 4M 124 «Of 0 2 0 4 2 22 3 12 17 0 53 25 517 361 
1 1 10 ...   — — — 0 0 y — 37 — 5 505 1 

23 2 1 * • 4,44* 5*1 2 — 101 22 9 — 1 1 19 2 2 362 2 
— 0 0 1 0 •31 0 0 2 0 _ — _ — 0 — 0 — — 

2 442 1 1 9 3 S3 0 1 0 I ._ 3 14 0 6 2 — ... 
  2 S» 2 1 7 0 0 JS 3 1 1 0 2 10 1 17 1 104 — 

1     IM 22      1» 47 23t 39 S 3 442 12 9 9 21 29 18 32 10 3 72 144 
o 1) J 14 | 21 2 1 S 17 38 21 14 7 8 3 11 1 111 62 

0 2 «a 1   • 2 211 15 2 8 30 3 4 1,371 475 
« 1 I        2 23 3 • __ — 14 0 33 2,989 470 102 422 143 75 191 201 
t S 391 24 42 40 3 4 1 S 4 23 12 138 134 35 126 7 489 108 
i IT 1« 72 7 3S7 lé 1 3 35 14 31 35 II 434 26 177 5 200 147 
0 2 S _ « 0   10 © t 1 II 83 198 61 1 425 377 

7 
2  .   0 8 1 349 0 16 26 

1) 49 S 1 0 é 4 ._ 1 — 1 7 4 5 17 116 0 
1 6 3 It } 37 3 0 1 S 0 1 3 2 6 6 6 1 — 14 

0 0 J 0 1 0 0 1 0 0 1 0 0 — 1 0 — ... 
J 1} 2t 214 32 1,701 M • 24 144 20 93 110 59 97 31 70 16 127 30 
« 21 II 22 4 II S 2 4 SI II 39 19 14 17 9 20 3 533 237 
1 M 10 SO 12 31 10 2 4 19 14 13 11 9 13 6 32 5 32 12 

2 IS 2 II 3 34 1 2 2 33 S3 24 27 14 13 9 21 2 4 18 
g 

10 47 21 111 12 132 14 S to 119 7l «0 80 29 30 21 34 10 180 127 

y ft 417 12 m 17 II 22 137 19 182 62 32 67 30 98 25 744 2,237 

i 12 24 IS 9 n 70 2 4 17 2 II 5 12 21 9 28 8 27 45 

27 2 if 10 IS 24 42 2 t 197 3 17 1 9 18 13 73 15 2 

im ¡MS ÌJfl sjm m itm IJ9» m m IM2 241 tfiSl 3,941 m ÎJ- 931 1,40$ 252 7,068 4,766 

IM tja 1371 IJ30 m MM 1,10» ISS tos 70S 12 832 409 1,130 1,000 TOI 1,990 181 5,806 4,121 

If? Sti 00) m MM 703 1    so MO 9*4 300 321 137 727 3« SM 162 385 669 

M fi MS m 2« »4 13 • 17 207 23 «S 17 89 90 SI 157 14 1,421 282 
2« 1,499 41« Mf 01 »1 i N* 194 1,07« 117 142 413 4M 1,020 052 1,661 163 869 128 

MW im Vit ou MM îjm ill ÍJÍ4J 7J0 1J4Ê 1J31 2,171 3433 IßT* 4*4* 729 i,4êl 6,100 

M m m M 11 IN is 1 n 24f 14 OS 417 «8 120 40 199 30 0 593 
tT,M MM •M MOI M« XJOM 1.130 M* MTO «J» 1,031 13,049 11,4*1 



60 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

ANNEX TABLE 3: INTUT-OUTPUT TABLE FOR FINLAND, 1959 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

1-44 
100 
200 
300 
400 

100-400 
000 

Agriculture  
Livestock production   
Forestry   
Hunting and fishing   
Metal mining  
Non-metallic mining and quarrying     
Food manufacturing industries     
Beverage 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 furniture and fixtures  
Manufacture of paper and paper products  
Printing, publishing and allied industries  
Manufacture of leather and leather products, except footwear   
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 of metal products, except machinery and transport equipment 
Manufacture of machinery, except electrical machinery    
Manufacture of electrical machinery apparatus, appliance« and supplies 
Manufacture of transport equipment   
Miscellaneous industries   
House construction    
Other construction   
Electricity, gas steam and water services   
Trade   
Banking and insurance    
Ownership of dwellings   
Water transport    
Services incidental to transport   
Railway transport  
Tramway and bus transport   
Other road transport   
Air transport   
Communications  
Government services   
Education, health and related services .. 
Business services not elsewhere classified 
Recreation services  
Personal services  
Total, intermHttat* inputs  
Labour incomes   
Capital incomes   
Indirect taxes  
Imports  
Total primary inputs     
Unallocated Itemi   

TOTAL nuwucTKM 

?» 

95 

0 
34 

227 

137 
0 
0 
1 
7 

64 
4 
5 

15 
77 
12 

8 
13 

726 
87 
55 

73 

119 

53 

52 

135 

100 

134 
207 

si 

10 

58 

45 

43 
14 

3 

ss 

1,333 

63 

116 

624 

1,223 
130 
85 

S3 

141 

4 
35 

3 

115 

38 
36 
37 
IS 

4001   108 

534 

¡Jt70\ 1J23    360 
932 7,311 1,438 

2.C97 4¿43 1,118 
72 62 

418 -    100 
4J19 11JU6 2fi76 

110 175    109 

148 

9( 

M 

39 

5 

20 

3J839 
335 

8,469 
82 

378 
9,464 

85 
13.3M 

460 
25 

ss 

9 
2 

33 
422 

63 
359 
26 

2 

22 

806 
1,162 

683 
17 

796 
2,658 
- 15 

1 

34 

st 

67 
173 
101 

4 
1 

279 
IS 

364 

968 
1,749 

137 
34 

140 
2J060 
- 23 
3J6U 

23 

47 

0 
271 

1 

21 
102 
43 

10 

35 

333 
636 
494 
230 

68 
1,448 

ym. 
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(in 100,000 markka (nmk) at producers' prices) (continued) 

37 

120 

306 

0 
685 

715 
144 

66 

217 

2,233 
4,219 

871 
1,322 

8S4 
7066 

9,51t 

3S »» 

63 

21 
6 

16 
0 
2 

121 
97 
36 
18 
21 

172 
44 

337 

14 

31 
50 

to 

32 
159 
37 

8 

63 
10 
7 
6 
4 

426 
1,335 

342 
15 

1,692 
82 

2300 

5,179 
185 

5J64 

5,364 

7,567 
448 

SjOlS 
401 

ti 

711 

20 

9 

110 

863 
799 
135 
106 

828 
29 

M16|   1,722 

28 

55 

25 
4 

116 

20 
4 

4 

16 

272 
1,168 

310 
8 

/,4W 
54 

1,812 

tt 

19 

4 
1 

25 

67 
1,053 

101 
4 

7,/J» 
33 

14» 

/-« 

8,163 
11,317 
9,177 

56 
636 
432 

5,998 
193 

10 
2,263 

87 
2,741 

572 
2,716 
1,752 

530 
410 

3,765 
1,035 
2074 
4,900 
1,377 
1,880 
1J72 
1,986 

236 
IJ78 

603 
5,619 
2,842 
1,046 

458 
1004 

53 
2,088 

46 
6,772 

23 
1,057 

1,656 

93,823 
81,619 
41,913 
6,763 

16,733 
147fi30 

4.688 
249,541 

9 
384 

1,629 
3 

270 
8 

2,326 
8 
0 

159 
30 

5,713 
41 

11,144 
16 
2 

20 
333 

1 
132 
483 
144 

1,514 
312 

1,949 
26 

8 
70 

183 

1,916 

558 

511 
92 

29,994 

- 870 

- 870 
185 

2930* 

1,987 
4,388 

4 
607 

5 
17,449 

994 
630 

2,411 
4,930 

95 
928 
172 

1.239 
109 
416 
922 

51 
228 

0 
543 
251 
574 
713 
683 
121 
28 
84 

8,998 
1,080 

12,930 
194 
311 
523 

1,850 
1,951 

141 
955 
808 

3,163 
68 

1,812 
1,258 

76,604 

8,009 
3.831 

11,840 
-1,417 
87,027 

47 

27 
7 

114 

17 
492 

96 

187 

169 
13 

62 

497 
1,294 

291 
336 

36 

60 

93 
55 

254 
40 

188 
4,556 
5,253 

14,137 

217 
461 
678 

1,564 
16379 

35 
3 

24 
61 

20 

25 
2 

656 
1,011 

465 
1,284 

79 
12,977 
9,443 

1,343 

330 

62 

70 

27J890 

2,073 
5,516 
7J89 

35,4-79 

44-48 

2,023 
4,779 
1,747 

610 
270 

30 
20,267 

1,002 
630 

2,605 
5,059 
5,832 
1,030 

11,316 
1.442 

131 
436 

1,424 
65 

385 
485 

1,343 
2,838 
1J51 
3,946 

788 
13J95 
10,765 

383 
10,747 

1,299 
12,930 
2J00 

311 
1036 
1,905 
2,786 

273 
1,143 
5,364 
8,416 

68 
1,812 
1038 

148,625 

9,429 
9,808 

19037 
332 

168.194 

4» 

579 
97 

-1,082 
1 
5 

- 3 
28 
0 
0 

58 
14 

- 549 
4 

713 
611 

- 7 
- 2 

20 
- 75 

35 
204 
418 
451 
250 
321 

7 
376 
93 
97 

- 3 
1,000 

- 255 

- 321 
50 

- 39 
41 

-      2 

3,093 

93 
378 
471 

33*4 

1-4» 

10,765 
16,193 
9,842 

665 
911 
459 

26093 
1,195 

640 
4,926 
5,160 
8,024 
1,606 

17,745 
3,80* 

654 
844 

5,169 
1,025 
2,694 
5,589 
3,138 
5,169 
2,873 
6,253 
1,031 

15349 
11,461 
6,099 

13,586 
3345 

13,388 
3,449 

364 
3,003 
2,001 
9319 

337 
2,200 
5364 
8,416 
1,722 
1,812 
135t 

245341 
813» 
41,913 
163*9 
26321 

166,738 
5320 

417399 

includen«1h¡SíL4S>-V^,*t,i •*""» **-piìmt amumptioo; ooluma «T-pmniMiK coraumptfan; column a-bnrwtOMM «od colti      le-unallooHod 
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ANNEX TABLE 4: IMPORT TABLE FOR FINLAND, 1959 (in 100,000 markka (nmk) 

(Each row shows the import of products characteristic to the industry named at the beginning of the row and 

i * > 4 e « 7 

1   Agriculture  J a 

3   Forestry    /• 

lb 
8   Food manufacturing industries / a 

35 
72 

88 

63 
72 

12 

342 

21 

2 

5 

13 

3 

39 
22 

3 

IM 

17 

9 
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— 

0 

2 

_ 

3 
3 

1 

5 

14 

2 

1 

  

1 

0 

3 

7 

987 
692 

1 
9 

52 
20 

14 

^                                                                             lb 
9  Beverage industries  / a 

3 
442 

lb 
10   Manufacture of textiles   / a 2 

>b 

11 Manufacture of footwear, other wearing apparel and made-up textile goods .. /a 

lb 
12 Manufacture of wood and cork, except manufacture of furniture  /a 

0 

\b 
— 

> 
17   Manufacture of chemicals and chemical products •/ a 

1 
25 

> 
18   Manufacture of products of petroleum and asphalt  /* 

244 

lb 
19   Manufacture of non-metallic mineral products  /? 

6 

\ 
1 

\b 
21 Manufacture of metal products, except machinery and transport equipment.... b 
22 Manufacture of machinery, except electrical machinery b 
23 Manufacture of electrical machinery, apparatus, appliances and supplies .... -if 

lb 
24 Manufacture of transport equipment /? 

0 
4 
2 

lb 
25   Miscellaneous industries                        /a 

\b 

2¿05 

Neu : i-non-coBiprtftiT* impartii b-oomprtiifo« impani. 



STATISTICAL UNIT, CLASSIFICATION AND AGGREGATION IN FINLAND O. hORSSELL 63 

at c.i.f. prices, excluding customs duties and domestic freights) 

required by the industry named at the head of the column and the imports delivered to final demand.) 

s » 10 it n is 14 is j« 17 i« it to a 21 M !4 a 

1 

1 

4 
5 

2 

2 
0 

0 
0 

10 
7 

109 

0 

2 
3 
5 
2 
4 

1 

0 
1 
8 

167 

Ï7 

1 
14 
0 

4 

2 

1 
19 
24 
22 

3 

0 
I 
1 

1 

6 

0 

192 

1 

0 

0 

0 
8 

0 

0 

Ml 

348 

18 

6 

2 

14 
709 

0 

1 

5 
113 
270 

4 

0 
1 
7 

0 

1,49« 

2 

1 
0 

12 

4 
347 

3 

45 

2 
5 
3 

1 

12 
2 

5 

47« 

1 

1 

0 

3 
8 

0 

0 
3 

80 

3 

I 
1 
4 
1 

0 

145 

1 

0 

18 

18 
14 
0 

0 

0 
1 
4 

1 

3 
2 
1 

4 

67 

16 

120 
0 

0 
58 

14 

1 

66 
174 

21 

3 
22 

47 
8 

550 

2 

1 

4 

2 

2 

0 
0 

14 

1 

0 
2 
4 
3 
1 

4 
1 

41 

4 

1 
0 

105 

4 

0 

5 

32 
5 

0 

7 
0 

1 

166 

30 

1 

20 

24 

9 
9 
7 

6 

0 
0 

11» 

84 

10 

77 
0 

10 
0 

3 
5 

I 

0 

1 
428 
399 

2 
12 

4 
13 
8 
7 
5 

0 
1 

1,077 

1 

266 

0 

2 

65 

1 
1 
1 

337 

65 
0 
0 

13 
5 

1 

3 
0 

0 

0 
30 

5 
1 
6 

21 
3 
2 
4 
3 

162 

47 
1 

32 
8 
2 

2 
0 

4 

4 
36 

242 
14 
2 

18 

412 

8 

3 
0 

0 

1 
1 

1 

2 
11 
4 

2 

0 
310 
205 

69 
12 

5 

1 
0 

635 

12 

3 

0 

2 

4 

4 
5 
4 

3 

1 
253 
159 
100 
427 

41 

0 

1 

1,019 

5 

5 

1 

12 

0 

29 
12 

3 

23 
270 
67 
29 
21 
99 
52 

0 
25 
0 

653 

9 

4 

4 

2 
4 

1 
0 
7 
2 

13 

4 

3 
380 
137 
117 
247 

56 
53 

493 

2 

1,665 

9 

10 
13 

105 

110 

2 

86 
50 

147 
231 

27 

80 

•7t 
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ANNIX TAUE 4: IMPORT TABLE ron FINLAND, 1959 (in 100,000 markka (nmk) 

1 Agriculture   fa 

2 Livestock production   _b 

3 Forestry     fa 

4 Hunting and fishing    j, 
5 Coal-mining     
6 Metal-mining    u 
7 Non-metallic mining and quarrying  /a 

 lb 
8 Food manufacturing industries  / a 

9   Beverage industries   j"¿ 
b 
a 10 Manufacture of textiles    

11 Manufacture of footwear, other wearing apparel and made-up textile goods . 

12   Manufacture of wood and cork, except manufacture of furniture  Ja 

13 Manufacture of paper and paper products  *"b 
14 Printing, publishing and allied industries        b 
\l   íífnu?^u!e °i **$** ftBd.lc*ther Products, except footwear ...'..'.'.'.'.'.,'.'.'.b 

a 
b 
a 

16 Manufacture of rubber products 

17 Manufacture of chemicals and chemical products . 

18 Manufacture of products of petroleum and asphalt 

19 Manufacture of non-metallic mineral products 

20 Bask metal industries  

21 Manufacture of metal products, except machinery and transport equipment 
22 Manufacture of machinery, except electrical machinery  
23 Mamifsx*ure of electrical rnachmeiy.ar^ 

24 Manufacture of transport equipment 

25 Miscellaneous industries  

26 Electricity, gas steam and water services  b 
27 Banking and insurance   K 
28 Water transport ? 
29 Servio« incidental to transport   h 
30 Railway transport   Z 
31 Communication   b 

—— . _ TOTAI   

M 

33 

67 
8 

16 

10 
150 

37 

32» 

M 

349 

0 
2 
2 

18 

to m ti 

333 

tt té 

35 

191      289 

4M       - 

100 

IM 

55 

S7f 

88 

19 
313 
52 

0 
IN 
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•t ci.f. prie«, excluding customs duties and domestic freights) (continued) 

IS Sí $7 M $» 40 41 it 43 44 1  44 M 47 4» 4648 4» 1-4» 

32 

73 

3 

32 

14tJ 

38 

23 

7 

«• 

291 

121 

49 

393 

884 

21 

21 

— 

— 

1,703 
778 

4 
¡5 

52 
979 

32 
1,638 

7 
8 

608 
24 
27 
21 

1,188 
32 

46 
29 
0 

61 

185 
879 

1,632 

263 

147 

675 
897 
155 
238 
126 
974 
31 

103 

16.73« 

384 
326 

2 

7 
53 

162 
0 

35 
200 

21 
31 
37 

404 
86 

11 
24 
64 
4 

129 
2 

126 

26 

22 

67 
7 

75 
153 
801 

71 
173 
214 

3,717 

>       27 

94 

22 
14 

9 

111 

2 

8 

287 

_ 

0 

9 
0 

3 

16 

25 

146 
2,865 

160 
653 
69 

1,426 
21 

124 

S.S17 

411 
326 

7 
147 

184 
14 
35 

200 
21 
31 
37 

413 
86 

14 
24 
73 
4 

145 
2 

237 

28 

47 

213 
2,880 

235 
806 
870 

1,497 
194 
338 

»•5w! 

~     2Î 
256 

'             2 
21 
18 

53 
21 
32 

309 
47 

2 
52 

! 

13 
0 
4 

10 
6 

26 
7 
5 
5 

53 
145 

7 
6 

22 
76 
28 

47 
7 

25 
51 

41« 

2,085 
1,360 

8 
36 
54 
59 

1,073 
22 
64 

1,513 
68 
41 

860 
45 
57 
58 

1,614 
118 
25 
70 
47 
99 
72 

183 
335 
934 

2,014 
11 

298 
8 

216 
1,280 
1,013 

888 
3,777 

437 
1,051 

99« 
2¿96 

27« 
441 

SS 
119 
313 
52 
32 

26,673 

> ££¿£t¡¡^^~m^','*mm ^'t***^0•""^^ «»-uinll«iMd includinf 
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FACTORS AFFECTING TECHNICAL COEFFICIENTS-SOME FINDINGS FROM 

THE HUNGARIAN INTERINDUSTRY DATA 

Vera Nyitrai, Central Statistical Office, Budapest, Hungary 

f.    COMPILATORY    FACTORS—AGGREGATION, 
AND TREATMENT OF IMPORTS 

VALUATION 

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. 

1. Aggregation 

The level of aggregation 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 however that, with 
detailed breakdown of sectors, many coefficients tend to 
be small in their apparent magnitude; detection 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 
classification which 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, both 26 x 26 and 
54 x 54 alignments are officially available. In table 1 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 below). 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 
some half-dozen sectors, such as Mining (I 5). Uasic 
metals (6-9), Non-metallic mineral building materials 
(16-19), Chemicals (20-26), Wood manufactures (28- 
31), 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 law of averages In the case of the Precision engin- 
eering sector for example, 17 coefficients defined in terms 
of 26-sector alignment changed by more than 10 percent 
from 1959 to 1961, whereas in the 54-sector alignment 
only 7 coefficients changed by less than 10 per cent. 
Within the input from each aggregative sector the 
direction of changes in the coefficients of sub-items vanes. 
For example, the coefficient of input from " basic 
metals " for the Precision engineering sector changed 
from 01246 in 1959 to 00956 in 1961. The details of 
these coefficients in terms of the 54-sector classification 
are as follows: 

Year 
Coefficient of input lo Precision 

engineering from ms9 IMI 

(6) Iron and steel   0560 0421 
(7) Alumina and light metals .. 0044 0013 
(8) Heavy metals     0410 0247 
(9) Foundries      0232 0275 
Total Basic metals    1246 0956 

Percentage 
chance 

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 26 x 26 transactions table 
and those obtained from the 54 x 54 transactions table 
are compared. Since the selected six sectors remain single 
sectors in both tables, the figures in each sub-column 
(a) are obtained directly from the 54 x 54 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 of the 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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tS-uctor - 
claudi- 
cation Silling stctor 

Buying sector (64-itclor 
classification) 

(3) 

(6) 

(7) 

(15) 

(1) 1. Coal, peat and briquettes . 
2. Crude oil and natural gas . 
3. Bauxite mining   
4. Other metal mining   
5. Industrial minerals mining 

(2) 6. Iron and steel    
7. Alumina and nonferrous light metals 
8. Nonferrous heavy metals  
9. Foundries  

10. Machinery 

(4)        II. Electric machinery and appliances  
 12- Vacuum tubes and telecommunication equipment 

(5)       13. Precision engineering 

14. Other fabricated metal products 

15. Electric energy  

(8)       16. Bricks, roofing tiles and refractories 
17. Stone and pebble quarrying 
18. Lime and cement    
19. Glass, ceramics and grinding wheels 

(9)       20. Petroleum refineries   
21. Municipal gas and coal processing 
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 

(11)       28. Timber and plywood 
29. Joinery and wooden building materiais 
30. Furniture   
31. Other wood products ...'.'. 

(l2>       32. Paper     

(13)       33. Printing 

(14) 34. Cotton textiles  
33. Woollen textiles  
36. Hard fibre and silk textiles 
37. Haberdashery    

38. Leather processing 

(16)       2« Tt ti,e doting and hosiery 
40. Leather and fur apparel  

(17)       41. Qrain mills and bakery 
Í?" Meat, poultry and dairy products 
43. Sugar, confectionery and coffee 
44. Canned and frozen food . 
45. Other food manufactures 

(18)       46. Miscellaneous manufactures 

Socialist industry, total (I to 46) 

(19) 
&>) 
(21) 
,22)       50. Agriculture ..."  
23) 51. Transport and communication 
24) 52. Domestic trade  

(19) 47. Private craftsmen   
n) 48. Socialist building industry 

So £• Prfw* building activities 
(22y 50. Agriculture 

Domestic trade .... 
(23)       53. Foreign trade agents 

54. Other productive activities 

Total intermediate inputs 

87)       55. Amortization  
__5 *6- W***B, other income, and accumulation ' 

Total gross production 

807 

487 

8 
23 

164 

106 
6 

74 

453 

7 
4 

116 
4 

112 
81 

138 

2 
2 

24 

41 

65 
2 
I 

35 

14 

2,803 

29 

509 
285 

31 
21 
20 

3,698 

1,072 
5,229 

10,000 

TABLE 1 : INPUT-COEFFICIENT 

(Type A: Column total** 10,000; the last eight 

1 
195 

25 

224 
2 
4 

300 

51 
6 

22 

241 

209 

10 
11 
18 
4 

120 
9 

11 
5 
3 

16 

2 
6 
3 
2 

15 

1,553 

2,309 

2,351 
5,340 

10,000 

202 

231 

II 

202 

87 
II 

281 

538 

11 
14 

170 
11 
43 
4 

11 

25 
4 

11 

14 

69 
47 

4 
18 

7 
14 

2,068 

4 321 
614 79 
12 32 
23 14 
102 263 

2,833 

1,537 
5,630 

10,000 

111 

1 

1 

706 
1 

32 
8 

219 

123 
3 

16 

144 

456 

19 
17 
61 

8 

170 
35 

123 
3 

24 

110 

53 
1 
3 

49 

59 
20 

3 
13 

28 

2,646 

158 
134 
47 
32 

3 

3,019 

1.912 
5,069 

10,000 

133 

16 

535 

146 
3 

67 

336 

168 
3 

73 

482 

13 
25 
35 

3 

149 
41 

130 
10 

10 
13 

101 

63 
3 
3 

282 

22 

57 
19 

6 
13 

3 
32 

3,010 

13 

181 
656 

51 
13 
3 

3,926 

947 
5,127 

10,000 



FACTORS AFFECTING TECHNICAL COEFFICIENTS IN HUNGARIAN DATA V. NYITRAI 69 

MATRIX: HUNGARY 1961 
columns in millons of forints at producers prices.) 

tí                             7 t » 10 il u 13 14 is 

69               266 
63 

1                427 
597 

11 

27 
1 

124 
13 

8 
3 

54 

65 
7 

1 
2 

44 

13 

87 
1 

15 

29 
I 

4 

51 

2 
4 

2,941 
25 

1 

2,910                 93 
31             2,647 

145                 55 
237                 13 

741 
1,557 
2,743 

40 

2,235 
364 
542 

1,498 
45 

113 
685 

891 
309 

1,094 
438 

312 
45 

290 
70 

421 
13 

247 
275 

2,121 
229 
528 
597 

119 
3 

43 
11 

261                 21 123 243 1,731 294 224 380 140 36 

35                  8 
4                  1 

13 70 408 
58 

1,278 
129 

379 
1,693 

312 
225 

126 
31 

127 
25 

11                   2 13 59 64 99 740 20 12 

53                   1 77 291 434 337 158 312 511 27 

491            1,830 203 379 144 120 159 103 130 708 

179                 19 
7 
4                55 

10 

10 
1 
2 
1 

96 
105 

2 
82 

6 

14 
29 

2 

4 
112 

8 
1 
6 

247 

3 

IS 
101 

9 

7 
86 

7 
4 

26 
13 

157               141 
725               359 

31               328 
1                   1 

1 
8                   1 

85 
31 

8 
3 

5 
8 

23 
378 
92 

3 

48 
37 
29 
75 

2 
12 

55 
31 
61 
53 

1 
2 

HI 

17 
27 
81 
73 

7 

40 

23 
27 
19 
68 

3 
4 

75 

38 
85 
59 
79 

1 
135 

132 
171 

4 
2 

1 
3 

5                  5 13 1 180 225 106 61 43 18 

3 1 

1 
4 10 

36 

1 

22 
3 
8 

12 

5 
1 

12 
23 

22 
2 

13 
42 

17 
1 

15 
34 

14 
1 
5 

28 
1 

38 

5                  3 41 11 78 159 39 30 

3                  7 7 6 36 23 4 3 

1 1 
2 2 
3 4 

3 

2 

23 
IS 
18 
5 

28 
2 

18 
25 

14 
10 

1 
7 

15 
12 
4 

IS 

8 
53 
17 
22 

1 

2 
1 

3 5 35 1 6 25 10 1 

18                  5 
6                  1 

31 
10 

16 
2 

12 
2 

25 23 
1 

31 
3 

2 

1 
1 

3                  7 2 

2 
1 
1 

16 

1 
3 

13 

1 
5 
1 
2 
3 

1 
1 
1 
7 
2 

1 

1 

2 

2                IO 4 15 33 66 65 37 5 

6,101            6,327 5,938 3,007 5,855 5,936 4,567 3,764 5,304 4,518 

2                  1 
221               134 
120                86 
84               36 

239              324 

9 
247 
180 
119 

1,331 

6 
114 
318 
43 

769 

1 
105 
66 
47 
11 

18 
44 
79 
39 
21 

87 

5 
43 
64 
46 

183 

37 

3 
30 
51 
34 

122 

52 

12 
117 
64 
38 

139 

21 

540 
33 
33 
33 

6,766           6,909 7,844 6¿57 6,083 6,157 4,995 4,041 5,723 5,202 

648              70S 
2,586           2,38« 

276 
1,880 

413 
3,329 

396 
3,519 

271 
3,372 

404 
4,601 

300 
3,659 

290 
3,986 

2,047 
2,730 

10,000          10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 
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  < Tv" 4   <'<*"» W-10,000   tktimuHrlu mhmm* 

(I) I. Coal, peu and briquette! 
2. Crude oil and natural gas 
3. Bauxite mining   
4. Other metal mining  '.',,. 
5. Industrial minerali mining 

(2) 

(3) 

6. Iron and ited     
7. Alumina and nonferrout light metals 
8. Nonferrout heavy metala 
9. Foundhee  

(10) 

(12) 

05) 

(II) 

10. Machinery 

!!• electric machinery and appliance« (4)  KI  

12. Vacuum tubea and tetocon^nunicatiop equipment 

(5) 13. Precision engineering 

(6) 14. Other fabricated metal product» 

(7) 15. Electric energy 

(8)       J 6. Brick», roofing tile« and refractories 
7. Stone and pebble quarrying   

I». Lime and cement   
 !'• Giu%, ceramics and grinding wheels 

(9)       20. Petroleum refineries   
21. Municipal gas and coal processing 
22. Indimmi gas and heavy cnonkals 
23. Dyestuffs    
24. Pharmaceutical products 
25. Household chemicals and starch' 
2«. Other organic chemicals   

27. Rubber and plastic products 

« 1)       28. Timber and plywood 
29. Joinery and wooden buMng materiato 
30. Furniture 
31. Other wood produca 

32. Paper 

(13)       33. Printing 

(14)       34. Cotton textiles  
35. Woollen textiles  
36. Hard fibre and silk textiles 
37. Haberdashery   

38. Leather processing 

(16)       39. Textile clothing and hosiery 
40. Leather and fur apparel.... 

(17)       41. Grain mills and bakery 
If i4^1'P°^try snd dairy products 
<3. Sugar confectionery and coffa* .. 
44. Canned and froxen food  
45. Other food manufactures   

46. Miscellanee*» inanufacturet 

Sodahat industry, total (1 to 46) 

47. Private craftsmen   
48. Socialist building industry 
49. Prints bufldm« activities. 
50. Agriculture  
51. Transport and c 
52. Domestic trade 
53. Foreign trade »4  
54. Other prmluctrve actMtiss ' 

Total intennediate inputs 

02       55. Amortìattion  
(28)       5«. Wages, other incomes and 

Total gross production 

1.063 
68 

777 

148 
39 
15 

100 

128 

45 
26 

67 

259 

425 
20 

110 
17 

74 
10 
17 

5 

2 
3 

48 

33 
5 
5 

21 

13 

14 

38 
7 

12 
18 
3 
3 

13 

3,663 

33 
330 
25 
37 
14 

4,106 

14»f 

104« 

139 

73 

235 

20 

480 

69 
20 

90 

304 

24 
19 
79 

5 

155 
8 

149 
7 

2 
51 

144 

22 
2 
5 
7 

14 

12 

64 
30 

10 
17 

3 
5 
3 

2093 

8 
671 

10 
10 
2 

2,995 

1,4*4 
S411 

1Q*M 

1,149 

6 
194 

989 
2 

44 
224 

186 

24 

9 

123 

408 

68 
73 

724 
22 

153 
162 
31 
II 

4 
7 

40 

12 
3 
6 

72 

273 

4 
8 
3 
1 

13 

26 
8 

6 
23 
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676 
3,73t 

TSt 

io*» 

4.484 

41 

22 

3 
I 

41 

33 

339 
16 

I 
I 

21 

22 

I 
II 

S.2» 

2 
23 
t 

%jm 

m 
41* 



FÖTORS \FFHTIN«,  TO HNH AL  < (*FTK «NTS IS  Hi Nt.AKUN fiAT* V   NYITRA.1 71 
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TABLE I : INPUT-COEFFICIENT MATRIX- 
(Ty* A: Column total- ¡OfiOO; the kut eight columns 

I • Coal, peat and briquettes 
2. Crude oil and natural gas 
3. Bauxite mining  ... 
4. Other metal mining . 
5. Industrial minerals mining 

(10) 

8 

31. Other wood products 

(»2)       32. Paper 

03) 

04)       34. Cotton textil«! 
35. Woollen textiles   .. 

"ÎKl£nS
d",ktwta 

05) 

0«) 

OF 

31. Leather processing; 

S J^.ciot^ •«» hosssry 40. Leather and fur apparel 

41   Orata BÄand^akety 
43 s£2L' ÎA-"- **> *•*•* 
44 rZfáJ^ffi^yL»* «*»» 

47. Private  
4J. Social* euMtag _.__ 

52 
« rarest«traáe_ 
« Other preetetr* 

« AmartamiM 
». WagN, other 
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HUNGARY 1961 (continued) 
in millions of forints at producers' prices) 

a 43 37 ts » 40 43 u 43 46 47 

35 

2 

172 

8 

19 7 
6 

6 

65 
1 

13 

45 

10 

190 
1 

2 

120 

24 

141 
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17 
3 

1 

2 

6 
3 

24 

11 

2 
2 
7 

23 
1 
4 

2 4 
8 
1 

H 
8 

14 

760 
3 
8 

9 
2 
3 
3 

287 
6 

38 
19 

319 
1 
3 

84 58 32 41 24 9 37 70 51 36 138 

2 
14 
3 

4 
2 

5 
1 

2 
I 

3 11 
1 

14 
3 

7 
1 

127 
10 

55 
23 

12 8 4 6 3 1 4 3 7 13 15 
31 392 34 58 10 19 17 96 73 224 133 
63 79 48 42 112 46 41 208 194 111 51 
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¡6-uctor ~— 
clatiifi- 
catmi       SeUing -ciar 

Buying tactor {54-tector 
clastificatitm) 

05) 

(1) 1. Coal, peat and briquettes . 
2. Crude oil and natural gas . 
3. Bauxite mining   
4. Other metal mining    
5. Industrial minerals mining 

(2)        6. Iron and steel   
7. Alumina and nonferrous light metals 
8. Nonferrous heavy metals  
9. Foundries  

4S 

80 
4 

10 

(3)       10. Machinery 

(4) 11. Electric machinery and appliances  
12. Vacuum tubes and telecommunication equipment 

(5) 13. Precision engineering   

750 
21 
45 

3 

445 

350 
16 

(6)       14. Other fabricated metal products 

(J)       15. Electric energy  

(8)       16. Bricks, roofing tiles and refractories 
17. Stone and pebble quarrying   
18. Lime and cement   
19. Glass, ceramics and grinding wheels 

(9)       20. Petroleum refineries 

18 

243 

59 

198 
110 
501 
105 

21. Municipal gas and coal processing 
22. Industrial gas and heavy chemicals 
23. Dyestuffs  
24. Pharmaceutical products ... ! 
25. Household chemicals and starch .'.' 
26. Other organic chemicals   

(•0)       27. Rubber and plastic products . 

95 
46 
16 
58 

(10       28. Timber and plywood   
29. Joinery and wooden building materials 
30. Furniture   
31. Other wood products  

<Û>       32. Paper    

(13)       33. Printing 

(14)       34. Cotton textiles .... 
35. Woollen textil«  
36. Hard fibre and silk textiles 
37. Haberdashery   

27 

104 
117 

2 
56 

38. Leather processing 

d«)       3». Textile clothing and hosiery 
     40. Leather and fur apparel.... 

07)       41. Oras» mils and bakery  .... 
42. Meat, poultry and dairy products 
43. Sugar confectionery and coffee .. 
44. Canned and from food   
45. Other food manufactures  ... 

34 
2 

08)       46. MieceOaneous manufactures 

Socialist industry, total(l to 46) 

47. 
41. SwiaNst toada* iaAsttry 
£-hr^tMidt«actrW 
50. 
51. 
51   
Si. PoreisjatradeL^__  ... 
54. Other prwtuctiv« activities 

24 

3,571 

1 
»5 

M 
1,038 

SO 
12 

138 

TABLE 1: INPUT-COEFFICIENT MATRIX 

(Type A: Column total-10,000; the last eight 

49 so si 

183 

16 

15 

11 
2 

127 

129 
6 

40 

292 

793 
62 

986 
90 

43 

420 
478 

95 

3,777 

85 

1» 
70f 
511 

14 
563 

68 

4 
2 

74 

31 

10 

1 
17 

17 

23 

20 

102 
20 
27 

1 
24 

14 

•71 

847 
2 

48 
5 

32 
34 

445 

74 
53 

29 

142 

206 

20 
17 
6 

167 

12 
1 

21 

29 

J2 

129 
5 

19 
4 
1 
2 
9 

2,838 

si 

111 

10 

40 

11 

33 

94 

25 

14 
40 

2 155 394 36 
3 26 27 

174 7 2 7 7 10 
17 2 

1 7 49 
5 11 

16 

13 
II 

40 

57 

62 

3 
1 

50 

32 

14 
17 

135 

9M 

74 5 10 39 98 103 
21 17 

»,«• 94 7 
19 84 1,538 

172 62 m 
11 14 2 no 14 « 
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HUNGARY 1961 (continued) 
columns in millions of forint s at producers' prices.) 

-- S4 Value in millions of forint! 

Importi 
(-> 

-   1,843 

S3 
Total 

intermediate Consumption investment 
Changes 
in stocks Export! 

Total 
end-use production 

5 47 9,205 2,294 199 362 36 2,892 10,254 
3 1 2,708 10 80 118 207 -   1,320 1,595 

145 38 -    2 96 133 277 
1,197 36 30 485 551 -   (.000 748 20 746 41 19 2 28 90 -     520 316 

1 17 17,684 5; 799 1,095 3,128 5,074 - 4,067 18,691 
4 2,152 10 86 145 914 1.155 43 3,264 

13 10 3,361 43 19 140 112 313 -  1,451 2,223 2 3,681 8 332 73 91 504 4,185 

134 65 10,100 1,749 12,861 2,604 10,658 27,872 -  7,989 29.983 

6 24 4,292 695 1,565 244 875 3,378 -     401 7,269 
45 16 1,456 918 367 528 2,058 3,871 -     378 4,949 

23 23 829 633 984 449 1,031 3.096 -   1,008 2,917 

22 66 5,127 2,090 366 857 1,180 4,492 -  2,015 7,604 

13 153 6,419 1,007 145 1 18 1,172 -     286 7,304 

10 1,879 40 147 -   4 138 321 53 2,147 
5 506 83 5 88 2 592 

40 2,681 58 81 44 41 224 43 2,862 
2 9 1,359 410 38 234 330 1,011 -     449 1,921 

9 125 3,739 321 16 444 1,324 2,105 -     535 5,308 
3 5 2,932 557 61 41 38 697 -   1,296 2,333 
4 55 2,816 127 61 214 292 694 -   1,067 2,443 
2 17 875 35 92 162 289 65 1,100 
8 687 1,561 26 322 1,605 3,515 -     364 3,837 
2 25 365 844 2 1 60 908 76 1,197 
6 14 2,269 72 14 20 80 186 -  1,598 857 

6 17 2,217 748 26 331 645 1,749 -     317 3,650 

17 6 2,201 11 6 -193 120 - 55 -  1,071 1,075 
4 705 16 12 7 35 90 650 
4 5 217 1,351 480 -   6 178 2,002 -     304 1,915 
4 3 1,096 202 163 155 125 646 78 1,664 

3 36 2,613 359 15 141 36 551 -     857 2,308 

186 20 495 805 5 81 150 1,040 99 1,436 

52 4 5,695 1,573 120 163 2,880 4,736 -     209 10,222 
1 3 3,206 717 36 41 439 1,234 -     631 3,809 

20 9 2,527 796 52 223 733 1,804 -     628 3,704 
635 422 8 11 104 544 52 1,127 

5 4 1,750 114 40 3 223 380 -     101 2,029 

15 7 871 7,493 26 769 2,416 10,705 -     146 11,431 
2 2 290 2,744 20 322 1,763 4,849 -      44 5,095 

2,819 6,477 18 283 48 6,829 -     274 9.374 
1 13 4,441 7,876 20 319 2,640 10,855 -  1,504 13,799 
3 936 4,253 23 516 1,022 5,814 -     107 6,662 
2 2 291 1,128 18 117 1,314 2,577 -      98 2,769 
3 4 2,084 5,177 24 362 648 6,211 -     573 7,722 

20 25 1,072 2,764 732 287 998 4,781 -      66 5,787 

«SI 913 123,397 58,585 20,273 11,998 41,270 132,126 -35,118 222,405 

3 35 583 3,961 31 4,012 4,593 
13 6 3,411 1,094 22417 23,311 26,728 

1 9 171 800 6,328 6,928 7,099 
32 usi 44,920 19,271 2.1» -863 3.730 24,273 -  5,302 63,693 

«,197 m 12,117 4,994 907 38 1,190 7^10 -      37 19.290 
117 28 4327 9,809 *• 300 308 11,035 13,962 

2 2 1,313 IIS 103 961 1,488 2,801 
3,8» 2,342 SO 2^12 -      57 6464 

M* 2.4*3 194,535 101,081 52,581 11,(26 47,729 212,997 -40,715 368,937 

4f 270 19,524 
2JfS 7467 132,738 

10.000 10.000 3ft,9" 
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TABLE 2: TOTAL INPUT (INVERSE) COEFFICIENTS FOR SELECTED HUNGARIAN SECTORS, 1961 
(Col. (a) : 54 x 54    Col, (b) : 26 x 26) 

Inputs 
(.»«-sector 
alignment) 

Selected 
udori 

Machinery 
Precition 

engineering Metal products 

(o) (ft) (a) <*) (a) (ft) 

Electricity 

(ft) 

Rubber and 
plastic products Paper 

(a) (a) (ft) (a) (ft) 

1. Mining   4-20 411 
2. Basic metals    33-60 33-28 
3. Machinery   118-92 118-84 
4. Electrical machinery     6-64 6-69 
5. Precision engineering  0-78 0-79 
6. Metal products   305 2-93 
7. Electricity     4-33 4-58 
8. Building materials    1-52 1-48 
9. Chemicals    4-61 4-56 

10. Rubber and plastic products    213 212 
11. Wood products  0-72 0-74 
12. Paper    0-37 0-41 
13. Printing    016 017 
14. Textiles  1-51 1-50 
15. Leather and fur products   0-23 0-25 
16. Wearing apparel  0-40 0-41 
17. Food, beverages and tobacco  0-26 0-33 
18. Miscellaneous manufacturing  0-29 0-30 
19. Private small-scale industry   0-02 002 
20. Socialist construction  011 0-13 
21. Private construction  0-01 001 
22. Agriculture   105 107 
23. Transport and communications  3-46 3-46 
24. Domestic trade services  1-65 1-56 
25. Foreign trade services   0-99 0-99 
26. Other producing activities  1-83 1-72 

2-42 
14-96 
4-69 
5-64 

105-71 
3-76 
2-57 
1-35 
310 
0-90 
0-97 
0-75 
030 
1 27 
0-33 
0-39 
0-39 
0-82 
002 
0-52 
0-01 
1-26 
1-79 
109 
0-64 
2-35 

2-42 
14 86 
4-71 
565 

10571 
3 71 
2-70 
1-36 
312 
0-89 
100 
0-75 
0-31 
1-25 
0-35 
0-39 
042 
0-82 
002 
0-53 
001 
1-20 
1-79 
104 
0-63 
211 

489 
43-59 
304 
2-31 
0-32 

104-51 
4-90 
1-90 
5-91 
0-69 
0-75 
0-59 
011 
1-81 
017 
0-56 
0-43 
0-49 
003 
0-70 
001 
1-76 
3-75 
1-65 
0-92 
3-69 

460 
43-43 
306 
2-33 
0-32 

104-47 
4-91 
1 96 
5-94 
0-69 
0-78 
061 
012 
1 80 
019 
0-55 
0-46 
0-49 
003 
0-70 
001 
1-74 
3-71 
1-59 
0-89 
3-42 

34-21 
614 
1 67 
189 
0-20 
0-74 

105-70 
1 28 
5-28 
0-40 
0-37 
015 
012 
0-32 
004 
019 
026 
012 
002 
0-46 
001 
168 
7-66 
0-96 
060 
0-79 

3301 
5-71 
1-70 
1 87 
0-21 
0-74 

105-57 
1-22 
5-25 
0-41 
0-37 
019 
012 
0-33 
005 
0-22 
0-36 
013 
002 
0-45 
0-01 
1-62 
7-68 
0-96 
0-57 
0-83 

3-21 
208 
113 
059 
0-41 
0-58 
1 96 
035 
3-67 

101-43 
019 
0-43 
014 

1137 
013 
0-46 
104 
029 
001 
0-06 
000 
108 
209 
0-85 
1-04 
0-37 

313 
208 
112 
060 
0-41 
0-58 
1 99 
0-38 
3-73 

101-41 
0-20 
0-43 
0-14 

11-32 
015 
0-46 
105 
028 
002 
006 
001 
1-67 
208 
0-90 
1-04 
0-35 

5-74 
2-20 
0-84 
0-53 
Oil 
0-47 
7-78 
043 
3-86 
0-82 
0-27 

12104 
0-24 
1-76 
008 
0-37 
0-00 
0-14 
006 
0-14 
002 
515 
4-47 
2-30 
1-29 
305 

5-68 
2-09 
0-84 
0-52 
010 
0-46 
757 
0-43 
3-75 
0-82 
0-27 

12101 
0-24 
1-77 
009 
0-37 
102 
014 
0-06 
0-14 
0-02 
5-40 
4-42 
2-29 
1-28 
305 

.nd ^'^ÄaÄtÄÄ^^ -e**. Th. b..ic faction, tab.« (.« „ M 

means of the inverse matrix, aggregation errors are 
reinforced. This is due to the fact that the direct labour 
coefficients 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. 

TABU 3: TOTAL (DIRECT AND INDIRECT) LABOUR REQUIREMENTS roa 
SELECTED HUNGARIAN INDUSTRIES IN  1961 

(Person!million forints) 

Totti retinremenl 

SoUcttd sectors 
(M-smfw aUgnmemt) 

Beutdm Ik» 
M x M 

Bemdmtiu 
M x ti 

Machinery  12-09 
Instruments   14-57 
Metal producta  12-86 
Electricity    io-l7 
Rubber aad plastic products .... 6-84 
H**   9-1« 
Leather and fur products   12-02 
Sodali« building industry   11-54 

1218 
14-61 
12-94 
11-26 
6-57 
9-20 

13-04 
18-35 

02*1 T*? «**«WBt tfanaaatta 
ali 

natta laUaa ata tjrya t, La. tap« 

Such an outcome may not be expected however when 
one is concerned with the aggregation errors in the 
context of 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. Valuation of transactions 

As to the prices applied to the valuation of inter- 
industry transactions, two factors may be mentioned 
here : treatment of turnover taxes and of forwarding 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 transport charges. 

Hungarian practice is to draw 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 
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valuation of transactions at producers' prices including to let each mi„mn w„i „„   • .u 
turnover taxes are compared with those obtained when lotah                          ^ "^ "* corrcsP•d'"8 row 
turnover taxes are excluded. 

Other input coefficients show only negligible variations. domestic products.                                                 V 

In the case of the column headed "Textiles" a greater 
number  of input  coefficients  are  influenced.   These type C every row ,n the '"tersectoral transaction 
variations reflect the actual turnover tax system adopted ^uadrant 1S divided into two: one relates to domestically 
in Hungary. produced materials and the other to imported materials 

requirements respectively are illustrated in tables 5 and 6 
Although in some cases the differences are considerable Finally, m type D distinction is made between com- 
the over-all effect resulting from the inversion is one of Pe*,fve_and non-competitive imports. The former are 
moderation as compared with the case of direct coefficients î"*/*1 m the same manner as in type A, i.e. incorporated 

in the deliveries of domestic competitive industries; the 
TABLE 6: INFLUENCE OF THE TREATMENT OF TURNOVER TAXES UPON latter are classified according to using industries and 
THE COMPUTED VALUES OF TOTAL (DIRECT AND INDIRECT) LABOUR presented in an additional row, as in the case of type B 

,u   s     L ,    COEFFICIENTS Thc competitive imports are entered as such either as 
(«•«"• the inver* coefficients shown in table S) negative elements in the final-demand quadrant or as 

mjnduding net turnover taxes   (b) excluding net turnover taxes) positive elements in an additional row below the row for 
TaiaJla^rrot^Ml gross production, as in the case of type A. 

«*«-»,              (T        r}    (~)(%) ï°r Hungary typc C treatment of imP°rts is a•^*. 
           l '           w       x " ' and consequently types A and B are also available. No 
Machinery                               1209       o »         2< distinction is  made  between competitive  and  non- 
Precision engineerinf '..'.'.             14.57        15.49         £3 Competitive imports. In table 7 differences between the 
Metal product»       12-86        13-74         6-8 input coefficients resulting from type A and from type B 
Electricity       10-87       10-92         0-5 treatments are illustrated for several selected sectors 
PÍ^"

0
"

1
*         f«        ¡J«       î?? Take for cxamPle the «M«!« ««tor. Use of imported 

Leather'and fur'product, i.::!      1202        1*93        24-2 m^"^» «n this sector decisively affects the input co- 
Socialist construction       18-54       18-45       -0-5 efficients  relating   to  three categories in   particular: 
   chemical inputs, agricultural inputs, and textile inputs. 

Out of 3-79 forints worth of chemicals needed to produce 
3. Treatment of imports 100 forints worth of textiles, 2-44 forints or 64 per cent 

The value of input coefficients obtained from input- ""Ímp0rtCd in 196' ' 
output balances naturally varies a great deal according to Thc industrial structure of Hungary is greatly in- 
the way imports are treated. This is particularly true for Auenced by the fact that many producing sectors use 
such a small country as Hungary, which has to import significant amounts of imports coming from some two to 
various raw and semi-finished materials. flvc »ectors. While imports are not dispersed over so very 

There are at least four different ways to treat imports ^1 -T*' °f "t**"*1'* ,the iharc of «** }mP°«* • 
In the first, which has been referred toabVvTasîvw A fS•1 "If "^ M CftMdy 8,«mftcant- In ** «« of 

intersectoral  transaction,  Se XSTá^SSÁ ¡SL'EÎf m «T rTÎ? * °f ****** ^ 
produced and imported material» and »erv^all med,ate inPuts <155 out °^2) » »mported. 
imports are treated as competitive with domestic products. Tne *tn,cture of imports is indeed an important factor 
Input coefficients derived from this type of balance may affecting the inter-industry patterns of industrially leu 
be more closely associated with the term "technological" developed economie«. To the extent that the bulk of 
coefficients than those derived from type B and type D imports consists of semi-manufactured and manufactured 
balances, explained below. Under type A treatment each È00*11 ^ Production of which involves relatively strong 
row sum represents the total supply of goods and backward linkages, the over-all inter-industrial chain 
services, exceeding the value of grow production of the effectt ""V generally be expected to be weaker in 
counterpart industry by the amount equal to imports. developing than in developed countries. 
Imports, classified according to counterpart domestic Where however the initial scale of industrial activities is 
industries and not to using industries, are thus entered small relative to the whole economy, the rate of change* 
either as negative elements in an additional column in the in the industrial structure to be envisaged in the course 
final demand quadrant or as positive éléments in an of future development would appear all the great» 
aa^iüOTiaJ row bek)w the row fw gross productioa Í »o a* because of me amali starting base. An analysis of the 

. 
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impact of the establishment of new industries and the 
consequent changes in the import pattern would thus 
require a rather large table, with 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. 

V. NY1TRAI 81 

II. INPUT-OUTPUT BALANCES OF THE HUNGARIAN 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 13 producing branches 
of the national economy, seven sectors of which represent 
industry. The seven industrial branches comprise the 
following groups: 

1. Basic materials and energy industry: 
Mining 
Electric energy 
Metallurgy 
Construction materials 

2. Machine-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. Other 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. Between 1962 and 

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 of industry 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. 

1. 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 of development of different 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); 

(6) changes in the structure of the national economy 
with regard to the 13 contracted branches; 

(c) changes in the inner structure of individual 
branches; 

(d) 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. 

(b) 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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» HI 'tie >ihei ri*nd therr *»* 4 decrease iri the reiafrxe 
,ha--s >l the basa materials »nd the energy prodmmjr 
^¡inches 

ui The  inner   structure   of   industry   hau   undergone 
<>nsidershle chartfes    These changes »re illustrated   n 

table Y 

f «Ht »     4      i  HANOI*    IN     r*H    MANCH    (Tin   I'lt    (IV    SOT1AI Ml 
mi«iii«>     i>ni( n/T«ti    < rmriìMTMm   o»    mm    paorx M THIN 

IVS«*   »NO    l*>4 

foiMfiW frm0*r*mh (•«* imn 

Mining 79 ft 7 

( if which  ( oal mining 1 7 4 2 
Ftoctncal energy induMry 45 44 
Metallurgy IM 12 1 
Production ol machines Mid machinery equip- 

ment 3( 6 1 
Production of vehicle* M S7 
Production of electrical machine« Ì 1 16 
Vu mim and telecommunication technique« 1 *i 1 2 
Precision induitry 1 4 i n 

Metal mes« products Î 5 i<* 
Production of construction materials V* îi 

Chemical and rubber indir try 61 16 
( >f which  Pharmace ii.oal» (•7 1 6 

Rubber   and   synthetic   materials 
processing 0-« 1 2 

Wood-processing industry 24 2* 
Paper industry 0-1 01 
Printing induury 07 07 
Textile indus i rv 7S 61 
Leather, fur and shoe industry 2« 2) 
Textile clothing industry Ï5 ) 1 
Food industry 20-0 117 

Of which Cannas II 1 5 
Poultry and egg processing 0-» 12 

Other handicraft and domestic industries 2 2 24 

Industry, total 100-0 1000 

(d) Changes n the structure of ead-ute are illustrated in 
lbles I0A to 10F As can be seea from theae there was a 

considerable modification m the composition of exports, 
that of machine-industry products obtaining an increas- 
ing »hare la the total There was a change also although 
to a leaser degree, ta the structure of aoa-productive 
consumption. The proportions moved in favour of 
industrial products, especially those of the chemical and 
light laduetrwe 

4a a result the technical coaAcients appear to have 
to a snere or sees appreciahh extest sWisg thie 

period The anfatwaee is let« sianrarent n Use eaee of 
ut slowty 

Mgntikant change in the inner structure >t both the 
machine and the i hemic al induit < y vV.thin the former a 
larger role has been given to the branche-* with more 
up-tod*te techniques such as the precision industry and 
telecommunication technique* The output of liie 
precision industry in l*íf>4 was more than double that in 
1959 and thai i télécommunication techniques 2 n time* 
greater The structural changes in the chemical industry 
were such that dui mg these sut years the output of the 
pharmaceutical industry increased ' ? times, and that of 
rubber and synthrtic 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 

Specific consumption of basic materials and energy in 
the machine industry steadily decreased between 1959 
and 1964, although only to a small ente" The consump- 
tion of these items necessary for one m ilion forints value 
if gross output gradu.i'lv t opped II.MII y2 MX) I,>rints 

in 1955 to 21 Î.0O0 forints in I9M 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 of the 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 les» fluctuation and the coefficients of this 
type can be regarde«' as relatively more stable 

A deeper aad more clear-cut change can be seen in the 
input structure of the chemical industry The consump- 
tion of basic materials and energy m this industry 
depends to a great extent on the changes in its inner 
structure while in 1959 one Bullion forints of gross 
output of the hemicaJ industry required 124,500 forints 
of batte material« aad energy, this latter figure had 
decreased gradually to only 229,500 forints by l%4 
Tate chinaje was due primarily to the fact that those 
branches which require a relatively large amount of 
basse materials aad energy expanded faster than the 
other branche« of this industry The chemical industry 
aeectad more MgaiAcaat internal co-operation during the 
two last years of the period mainly as a result of aa 
incraaee us the share of the products arising from 
vertacafty integrated processes Various medicaments 
(principally pactad medicaments), flushed products of 
synthtir material« and some refined chemicals belong to 
taw anaanory, at a result the techweai coefficients rdatiag 
ta Use «eternal transaction* of the chemical industry 

a fairly considerable »crease from one year to 
of the chemical 

Taw structure e/ leas dynamteaKy deveiop- 
of the Hungarian national economy «how« 

two branches  There are 
Par «sample during the am 
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the big leap forward between 19S9 and 1964 in the uae of 
artificial fertilizer!. The technical coefficient correspond- 
ingly increased by nearly 60 per cent. 

2. Changes bi invent coefficients 

The changes in the direct input structure of different 
branches naturally influence the patterà 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 coefficienti of great values in the direct coefficient 
matrix in other words, the tendencie* noted in a com- 
parison of direct technical coefficients would be more 
dearly revealed in terms of their inverse coeficiente. Less 
significant changes in the coefficienti of relatively small 
magnitudes are partly eliminated in the case of the 
«verse matrix. 

•y comparing the changes tn the inverse coefficients of 
the A- and B-typt balances it can be seen that inverse 
coefficients of the B-type snow greater year-to-year 
fluctuations than those of the A-type. Table 1  
the inverse coefficients of the ch*m»caJ industry by A 
»-type balances (ortheftrstandthslastyenreftias 
period 

As a rceult of rapid txpasmoa and structural 
tie input structure oí the rasmiral industry with 
te total input 

19» and 1944 As rigarli és direction of the 
both A and • n insilimi behave la 

way In rsspstt te the relative sin» of 
the  B-rype 

For 
•uinmim fer th 

M Ine six vears (rem 47 2 te »3 by seine 23 par cent 

TABU 11 : Dutacr AND INDDUCT PRODUCTION »EQUäEMINTS m 

100 UNtn or FINAL DEMAND; CHEMKAL MDUITKY, 1959 AND 1964 

IMS 19*4 

^«Aitffaf t*ct*rt Tvpt A    Typt U    Typt A    Typt B 

Batic materiali and energy induitry    67 2 

Machine industry 71 

Chemical industry 12I 9 

Light industries 9-0 

Food industry 59 

Other ¡nduetry 30 

Privet« small-scale industriel . 0-1 

•uttdms nduetry 6-0 
AjrieuNur« l|] 

Tramport si 

Horn« trade 2 2 
Foreign trade 1 0 

Other producing activities 01 

316      50-3     20-4 

40 

1097 

60 

4$ 

16 

0-0 

4-7 

36 

34 

14 
f>7 

0 4 

68 

129 0 

75 

4-2 

20 

f>0 

39 

77 

4-7 

13 
1 5 

0-3 

34 

1095 

4-7 

23 

10 

0-0 

21 

43 

31 
*9 

II 

»3 

The inverse of the A-typs coefficient matrice« for the 
six years is shown m tables 12A 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 reprimenti of products of 
agrieuhur« for the food industry. Whereas in 1959 it was 
aecensnry to employ 131 forints worth of agncuttursj 
prostate for the production of 100 forints of food 

*   "ry praducts, Mais figure istriani iliiiilj to net 
ef 71 l forints in 1944. Thés intentes that, as s 

linhnBlmiinl ii 1 ilipmimsssdie^sraeJitructursi 

L 



FACTORS AFFECTING TECHNICAL COEFFICIENTS IN HUNGARIAN DATA V   NYITRAl 89 

in 
9- 

Ê 
i 

% 

I 

«A 1 
espi 

h 

5    H 

•   } fi 

"i 
"il 
Hi 

•il 

-Il 
•m 

— O O * O O O O — O O O      5 
6ÒÒÓÒÓÓ666ÓÓ     - 

.    .        _   _ . .      r- © O ft » 
OOhï- f! O — í —• ÍS Q 

66 %%l òóòooò- 

6ÓÒÒÓ6Ó6Ó6-Ò © 

?! — So S S 8 S S 8 S 8 8 
òàèòòóòóó-òi ó 

— ©<Nf~»»w>i» — * S "" S "" ' 8 :smsts-sis s 

©©óàó©ó-òoéé    é 

~©Q'*,tOOOOOO""4 
OOOÒOO^OOOÒi 

mîiœm i 

nnmimî î 

IIIHJIÍIIIJ i 

1 

1 

8 

£ 

Í 

I 
1 
« 

SU 

I 
i| 

Jl 

111 
ill 

1 

* «S — 00 <N » —. í«1 — »Í» 

— oo^opöo — o o o 
óòóóòóò© © 6ó© 

° — Oo5o8oo3o8 
Ó6Ó4Ó6ÓÒÓ6Ó- 

¡S8Í8 
w f j « ^ n 

— 0Ö65O5OO-o 8 
ÓÒ4ÓÒÒÓ66Ó-6 

8 
6 

ft — oooopooooi 

-09OQOPO-9 
-Ò6Ó 

lisi'1: 
òàòè%'< 

oíSS! :»ï!ïS: 

¿3  ^J   ^^   ^%   £h   ^Hri   ffl|   ^9   ^3   C^   ^9   4 

mmmm i 
K9ÜÜÜHÍ i 

»mimi ! 

'almi • i « 

-t4<ñ#<n4*> ** * £ Z SÍ     S 



90 INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

I 
S 
< 

I 

4 
•ft 

J! 

! 

I 

4 
Ü 

li 
lil 

1 

— polposo — poi 
ÒÓ4ÓÓÓÓÌ6ÓÓ« 

jPnjo-NQCJSÖÖR 

Nifìfnpiftt'"^^^'1'1 

OOÓOOOOOO^OO      o 

Îastata —'•a«,ca   a íiilliifil! ï 

OOOOOwO<"OOOÒ      £ 

üliiifiilii i 

ülülfüiii i 

IHHìMH! 1 

ÜHiüMi! 1 

! 

Mu'! lluiiiUif i 

ï 

I 
I 

È 

•¡A 

•ft 

= 1! 

I 
I 
ií 

ili 
4 

4 
li 
* 

1 

 „...R|52    S 
5¿óSó 

3£82s3lgSg8§ 8 
óóóóòòóòóói-  S 

<$?5>&82SEi?!^0¡ 

ò6òò22ì5i?2ó S 

2 i§!sHil I 

ISilifSliiSl ! 

limami i 
HIS*!!!!!!! I 

Hüülüi!! 1 

SliiiìlISIii ! 

ÜSÜÜÜii! i 

ÜÜülüIIi ! 

, I   i 
Nun!! < lIlHllllllí i 



FACTORS AFFETTINO TECHNICAL COEFFICIENTS IN HUNGARIAN DATA V   NYITRAI <i\ 

I 

4 

lì 

I 
I 

i! 

l\\ 

U 

»Il 

1 

fí « y <f> 

ii!sio5! 

f*|   «H   an   o   O   O   O  O   O  S  O   9 B 
^% ^% ^s gh ^9 £k ^9 CÄ ^3 ^"^ ^9 ^9        ¿3 

ïuumm i 
2*§§Sxi!zsil i 

mmmm i 
iiïvmiïïi i 
immun ï 

ïmimna i 
liiiillliiif ! 

SiSllillllzi i 

»üiüüll! ! 

I  I 
filini ! 

.rf«l««(**>tf egg«*    S 

I 

I 
i 

I 
I 

I 
I 
ft 

Î 

lì 

11 

1 
•il 

ill 

»I 

ill 

1 

i 

-00100ÏO-09Ç  S 

— &booo5oo«oB o 
òòoòòóòòèóè- ò 

SO 9 o o - © o     o 
o ó ¿ ó ¿> - ó    6 

i>i m * "> »s «§ • 

oiô 
i o o i 
•-Ó! 

!! if ilsî-S ̂3   ^J Q 

O   W   **   ^V   w   v   d    •*"   d   ô   ô   O) © 

ïiumuîîi i 

HüHüi!» I 

i j 

lüÜüii ! 



n INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

Finally it may be noted that the total requirements of 
within-branch origin in different branches show change« 
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. 

TABU 13   INVBBM oosrncwns OF OWN-MANCM OMOM (ON TUB 
Mi OF A-TYP* BALANCS) 

IM*      IM« 

«3    «41    «*3    t+1    «31    «32 

vMRHcw ttemtry 219 
Ml 

317 
22 9 
37 2 

33 3 33« 334 
22 3    MS 27 3 
3*3    37» J* 4 

15 9    IM    17 2    21* 23« 
334    94 3    M«    37 1 921 

31» 
»•0 
»I 
241 
»2 

The greatest if mal co operation ia required in the 
bask material« and energy industry and the next greatest 
.a agriculture. In both branches the inverse ociiHuis* of 

i dur tag 
the laet 

two year« of the period The real nature ot this 
however M net very cesar Thar« M no doubt that 

• ^W WHm vHavHawSM HHRHRHrT HUMtt 41 

TASLI 14: DmicT AND INDOUCT IMPORT MQUIMMENTI na 100 
POUNTS Or PRODUCTION 

Dirmi rnttf 
iMrlM 

tatfyrf—if 

l»ê$ 1M4 1U$ 1*44 

material« 
industry 

Machin« industry 
Chemical mduatry 
Light méuÊHy 
Food industry 
Othar industry 
Privati 
Building 
AarfcuMur* 

and energy 

Homttrada 

Oth« MuatriaJ activate 

1101 
7« 

2213 
113« 
4-71 
»00 
143 
171 
0-13 
349 
»«3 
»«1 

14-31 
10-47 
23 30 
1134 
•-23 
241 
4-72 
371 
330 
513 
0-«« 

32» 

1131 
1615 
29-99 
1733 
131 
••31 
131 
• 90 
323 
IN 
S«7 
7 1« 
«94 

2231 
1»»« 
33-03 
1102 
13 M 
11-05 
1100 
1317 
l-Ot 

10-90 
3-«2 
7«7 

1103 

why data of the A-type balance are preferred to those o4 
the »-type balance for die purpose of analysis of the 
technological structure of the eoeaway ; the intuenc« ot 
the change« hi iaaport patterns shewn in tabs« 14 
be strongly reflected in the direct and «verse i 
of the B-type 

ateo te ti* food 

hi mm et* sha fact that this 
en data of the A-type 

To «urn up  it can be stated that m the case of fairly 
strongly aggregated belasten the structure of mtiairel 

relatively little during the aia yean, 
in veryi 

The structure of input i sul fisti of the A-type 
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INPUT-OUTPUT STATISTICS AND ANALYSIS IN YUGOSLAVIA 

Nikola Ferrovie, Federal Institute for Statistic», Belgrade, Yugoslavia 

Input-output statistics and analysis in Yugoslavia 
began to develop rapidly after the compilation and 
publishing of the first input-output tables for 19SS. 
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 of the experience of countries that already had their 
own national tablea, and alto of Yugoslavia's own 
expérience of many years in the compilation of "material 
balances" for economic plans. The experience acquired 
m the compilation of these balances, and particularly the 
influence which it had on the structure ¿ad nature of the 
data system in the field of economic statistic«, greatly 
facilitated the appraisal and solution oi certain method- 
ological and practical problems regarding the construc- 
tion of the tables, eepsciafiy the establishment of a 
compilatore framework best tutted to the requirements 
and specific char arten Wies of the Yugoslav economic 
system 

In compiling the first laput-output tables the Federal 
Institute for StatMtics found it practically imposi bis, 
because of its own msiifiVisat experience and the limited 
sources of data aad of money resources, to produce a 
detailed tante with a great number of sectors. For a 
practical appitcetio« of the input output ** 
longer emparienta would have been needed as 
corresponding adaptations m other finies of 
statMtses. Tne input output unies for 1999 were 
constructed for only 21 productive induetrm. The < 

as a pant work, 
masnly to study 

•ilei 
the ffesserti one 1er further sVvetspsjuusi of 
invatrms ami sssèmliis of the 

Besides the basic table which comprised 76 productive 
industries and five final demand sectors, tables at higher 
levels of aggregation were also compiled, with a view to 
complying with the International Standard Industrial 
Classification 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 
first time to draw up the inverse matrices of technical 
coefficients. These were computed for all levels of 
agr«g*tion and published with the basic tables in mid- 
1962. 

During 1963 the input-output tables for I960 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 

At the end of 1965 the input-output tables for 1962 
partly published. The number of 

productive sectors in the basic table was increased to 9t 
together with five final demani sectors la addition to 
letal transactions the tow of imports by activities of 

as weM as of destination, was atoo drawn 
a separate table, to the detailed elaboration 

of productive sectors of the table was 
! in the compilation machinery, 

m a shortening of the time spent on 
al m the fact that the primary data, 
oa the regular statistical inquiries alone, 

I by a considerable amount of data 
for the purpose of input-output corn- 

ei the sssssat posai bdities aad res« 
far Kntistwt w planning 

fee every assenai year laginaing with 
1962 (tahas I), let e ees asese teMes, drawn sp en tas 
hash) sí 

M    tenutine*    ÉVàé"     ifcnat •snMmnssi    itn     Mens 

os net iwevT-otim/T r*aue 





• 

» • 

IO t l—  1 ''H 

I  I li.   Il L° 

125 

t 



INI 

more   m carrying out these analyses it often b<xomes 
necessary to change u-rtam solutions adopted at the time 
of compilation and adapt them to a specific need arising 
in each  context ot  analysis   In most cases  this  is a 
consequence of the presentation of complex economic 
transactions  within  ore   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 system of information derived from 
economic statistics which 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 information  For this reason 
it is important for the compilât ion of tables to be designed 
to meet moie than one rurpost  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 
table« should start therefore from uniform definitions and 
methodological solutions which were also applied toother 
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- 

Í KNAI ION M    (i <MP\KI*)N^ (it-   INthKIMK N( KY   DAI \ 

»logical solutions caused the basic scheme ot the Yugo- 
slav input output taoL-s 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 "productive" 
services Other service-rendering activities, such as 
financial organi¿ations 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 procedure there also exist 
definite practical reasons for it lor the majority of these 
strvices actual prices do not exist and some, such as rent 
and health services paid by persons, have far lower 
market prices than their corresponding real economic 
prices. Moreover, a great part of these services are not 
paid for from the personal incomes of individuals but are 
financed 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 five sectors: increase of 
stocks, gross investment, exports, personal consumption 
and general consumption (see columns 1(M4 of 
table 1). 

Primary input categories are set out as follows: 

ïwhatry 
contwrnng 

Mtmu/acturmt, 
mimnf muf 

Agriculture 

1. Manufacturing, mining and quarrying 1,848,873 
2. Agriculture  230,180 
3. Forestry      79,122 
4. Construction      16,086 
5. Transport and communications   106,351 
6. Trade and catering   71,643 
7. Servicing arts and crafts    3i¡624 
•• °°**   •     39,256 

'•                                               TOTAL 2,423,135 

10. Depreciation    I49666 
11. Personal incomes    402 74S 
12. Accumulation and funds  1,060,709 

13. Production  4,036,251 

14. Decrease of stocks   n 933 
15. Imports  668,1*71 

16. Available resources  4,716,412 

81,378 
523,069 

466 
1,322 

11,314 
14,292 
9,028 

237 

641,106 

42,677 
525,599 
203,281 

37,598 
146,133 

Foratry 

4,584 
3,566 

550 
1,235 
2,453 

746 
958 
130 

14,222 

11,458 
60,257 
30,673 

1,412,663        116,610 

2,090 
1,122 

1.596,394        119,822 

TABLE 1 : AQOREQATBD INFUTOUTTUT 

(//1 millions 

Comtruction 

253,527 

6,656 
137,391 
39,900 
20,508 
8,939 
2,100 

469,021 

21,300 
173,067 
202,960 

866,348 

866,348 

Transport and 
communication! 

118,369 
78 

220 
26,189 
32,946 
6,407 
8,561 
1,063 

193,833 

54,785 
94,313 
134,187 

Servictnm 
Trade and orti and 

catering crafti 

37,904 
3,897 
1,299 
3,113 

12,299 
5,579 
7,069 
2,849 

74,009 

16,112 
120,266 
340,735 

477,118 551,122 

20,247 — 

497,365 551,122 

43,704 
44 

370 
408 

1,253 
10,714 
1,613 

378 

58,484 

2,096 
38,621 
34,764 

133,965 

133,965 

"""• *• ***** I"««»» fer Stanaci«», Immimàamy Mtimu of ü» Ymgmlm tommy fc U9M. Studi«, AiulyM« u>d Review«, S« (Mfnufa, ISM).        """" 
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Depreciation 
Personal incomes 
Accumulation and funds 

Row So 

(100) 
(101) 
(102) 

To these, 'Decrease of stocks" and "Imports" 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 well 
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 shown in millions of 
dinars (at producers' prices): column 107 relates to 
"total available resources" and column 108 to "gross 
production of 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, produci is used as the 
basic unit of classification for the purpose of defining 
sectors, in accordance with the nomenclature determined 
in advance Statistical computation, however, has been 
worked out with the da.a for groups of products, ol 
enterprises or of plants This procedure helps to secure 
an acceptable precision of computation in a shorter time 
and with smaller resources than would he required 
otherwise. 

The choice of computation procedure depends upon 
the homogeneity of a given organizational unit, le 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. Hxpenence 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 
inluenccd by particular units of classification involved. 
It 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 accumula- 
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 classification of activities had to be 
n odified, not only where it did not yield an acceptable 
homogeneity of sectors but also where it was not in 
accordance with the basic assumptions of the input- 

TABU OF THE YUGOSLAV ECONOMY, 1962 
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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 
common 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 official classification was used without any 
change. Since this definition of sectors was used only for 
the compilation 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 which could not be broken down 
directly by producing industries or by using sectors. Such 
insufficiently defined categories are found in almost all 
the fields 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 classifica- 
tory reconciliation, such as an input-output table, they 
lead to a further increase in the amount of undefined 
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 insufficiently defined amounts, 
which decrease yearly as computation methods improve 
and the system of statistics is modified. 

The tables define 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 defined). 

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 field 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 of 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 definitions of the basic categories of production and 
distribution involved in the scheme of the input-output 
tables: the table's definition of the production field 
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 field 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 counterpart 
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 defined 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 fixed 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 for purchases and repayments, personal 
and other outlays for training of personnel, outlays for 
purchase of used fixed assets, etc. 
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Decrease in stocks is shown as a part of available 
resources and increase as a part of distributed resources. 
The stocks cover finished and semi-finished 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 of agricultural 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 final 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 financed 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. 

II. SOURCES 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 organiza- 
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. All 
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 input-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 for any detailed 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-finished 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 classification 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 which have 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 unit» 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, 

(b) own-account big workshops of economic organiza- 
tion« for repairs and maintenance and production of 
machines and accessories; 

(c) units producing packaging material of a higher 
degree of processing; 

(a) plants for the internal supply of electric energy, and 
(r) 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 oa 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 significant, 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 stage« on estimates or normative 
calculations. 

For trade margins and transportation coats, 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 bask 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 
«mm»! reports of all economic organizations in the social 
sector which present an extract of their annual accounts 
of settlement. These results are atoo the principal source 
of data for the computation of national income and 
social product in Yugoslavia. In the collection and com- 

pilât ion of data from these reports by activities (unit») 
use i» made of the above definitions of basic, secondary 
and auxiliary units as well ss of the procedure of separa- 
tion and special presentation of data for non-primary 
units of enterprises 

The existing data from the regular statistical inquiries 
have been used as the basic source of information for the 
majority of final demand sectors These, however are not 
suitable to the input-output framework as regards the 
classifications used and particularly as regards prices I he 
estimation of the compositiou of gross investment, and 
personal and public consumption has therefore been 
based also on data on production, imports, exports and 
stocks, by group» of products and services 

For each sector of the basic table the form shown 
below is used to obtain details of domestic consumptu» 

•«»rod»-»«»       Wmk 
Tot* 

Production • 
Importi • 
Exports 
Stockt-atrasM 

Domestic oo—umption 

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, M 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 inai data 
on consumption. For other sectors the data obtained m 
this way have been used as the control total according to 
which the estimates of consumption by various uang 
sectors are made consistent with the system of input- 
output compilation 

III.   Ut« OP INPUT-OUTFUT TABUS 

The whole of the work oa tike compilation and 
pubbeatk» of »put-output tahks 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 M can 
be said that m Yugoslavia the »put output statistics, 
together with the system of national accounts, rspnsenf 
one of the moat significant factors determining the 
nature and extent of data coftectton for general purposes 
The relative ssownesa of the adaptation of existing data 
to the requirements of mem-output statistics and national 
accounts » the result at the real <' " 
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changing the routine methods   t w<>rk while maintaining 
the continuity of existing statistical senes 

In addition to the use of input -ut put statistics for 
these essentially internal statistical purposes, the tables 
have also heen used in the federal Institute for Statistics 
as the source data for separate computations and 
statistical analyses I nder its programme of work the 
Institute limited the a lalytital use of the tables mainly to 
the standard computitions and analyses which permit 
and simplify the practical application of input output 
technique to the computation ><f various aggregate 
indexes and "real" values as well as to the construction 
>f special economic balances which are compiled directly 
from the data of input output tables 

( imputation of inverse matrices of technical co 
efficients and other coefficients and structural parameters 
has heen carried out in the Institute for all the input 
output table» compiled so far with the exception of those 
for 1955 la this connexion a series of standard pro- 
gi a Times 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 hnai demand categories 
lpersonal and general consumption and investment) and 
other value aggregate* were worked «ut directly on the 
basis of the éata from the input output 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 of national 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, "Com- 
putation of the basir structure of production", m which 
the over all production was broken down into three 
categories of hnatc daatwatioa work instruments, repro- 
duction material, and consumer goods This balance, 
worked out for the requirements of economic planning, 
reuee only en the data from input-output tables and used 
BO other addrtional information 

Outside the Federal Institute for Statistics the input- 
output taMsa «mm used in various fields In the period 
directly foMosnag the publication of the first input-output 
tabees they were need mostly as menas of demonstrating 
the practical poestbditiei of the input output technique, 
and atoo as a compiei source of information on the 
structure of A» Yugoslav economy for the purpose of 
various eroaosnsr snalysss not directly connected with 
the input-output technique With the development of 
input-output statistic« and by detailed elaboration of the 
tables with an «creased number of sectors, the held of 
application atoo has been extended The subjects of some 
of the esnptneal reaanrch and analyses usta« «put-output 

beyond  the daeescaJ  partial 

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 
m V ug< slavia 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 «neh 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 significarne 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 of 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 conten» of individual categories of final demand, 
cumulative costs of production by activities, or direct 
and indirect production requirements of individual 
sectors for given specific final 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 plana. 

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 (proit) by individual economic activities. Concrete 
results were calculated on the basis of the 98-sector 
input-output table for 1962, where the total transaction» 
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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 significance. 

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 first time, to establish a statistical basis for 
analytical computations. 1 ue experimental matrix to be 
drawn up for the requirements of the study itself will be 
used later as a guide-post for the construction of an 
official matrix of capital transactions for the Yugoslav 
economy. 

I*. is i 
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INTERSECTORAL   BALANCES  OF   PRODUCTION   AND   DISTRIBU HON  FOR   A 
NATIONAL ECONOMY: KEY ASPECTS OF THE PRACTICE IN THE  UNION OF 

SOVIET SOCIALIST REPUBLICS 

han  M.  Denisenko,   Economic  Institute of the USSR Planning Commission, Moscou/, 
Union of Soviet Socialist Republics 

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 inteiscctoral 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 Renerai 
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, 
(1) 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 of industrial 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. GENERAL 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 specific 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; 

(ft) balance of production, distribution, and final 
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 final 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 specific 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. 

In 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 anJ 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 of equations of the 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 tk„ 
way to working out experimental intersectoral balance 
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tables for the plan period of 1962 in value and physich 
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 o<"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 production, including 112 industrial 
branches. The balance in physical units now embraces 
438 products, and in the near future the list will be 
increased to between 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 of the gross outputs of all 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 activities: 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 fund* 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 
bask productive and non-productive funds etc. 

The determination of the general rate of growth of the 
final product is based on calculations regarding the 
dynamics of labour productivity and the prospects of 
drawing labour resources into the sphere of material 

production, calculations of possible production accumu- 
lation quota and changes in tre efficiency and terms of 
repayment of production accumulation Also 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 fot 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 final 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 consumption; with 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, beiqg 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 final product and direct input coefficients. 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 following 
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 
of one unit of output of other branch, and volume of out- 
put of each branch which is used for production of final 
product. With reference to a value balance, the following 
notations are employed: 
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X¡ = volume of the output of the supplier where / signi- 
fies the number of the supplier's branch ; 

Xj volume of the output of the user's branch where / 
signifies the number of user's branch ; 

n        number of branches of intersectoral balances ; 
a,j plan coefficient of direct expenditures in the output 

of branch i for production of one unit of output of 
branchy; 

K, volume of output of branch /', 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: 
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a 'uxi + 

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 expendi- 
tures). To obtain the needed volume of output of each 
sector of the balance, the table of total input coefficients 
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 specific 
products and to the value 01 output of specific branches. 
In intersectoral balances the value proportions are shown 
in value terms, and the product proportions in physical 
units 

II. THE 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 horizontally. The list embraces all the 
branches of industry, agriculture, transport, trade, and 
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 ¡is deprecia- 
tion. The share of each branch in the creation of national 
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 of 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 first 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 fixed 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 unification of commodity classifications 
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 commodity reproduc- 
tion (not by branches, as is the case with value balance). 

The commodity classification 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 bdance 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 first product can be written as follows: 

x, = xn + x12 + XJJ + ... + x,,, + yu 

where 
, = production requirement of the first product 

included in the balance; 
xn = expenditure in the first product for production of 

this same product; 
x12 = expenditure in the first product for production of 

the second product; 
xin — expenditure on the first product for production of 

the nth product; 
y, = summary requirement of the first product for non- 

productive consumption, exports, stock, reserves, 
etc. 

Similarly, for the ith product the equation is: 

x, = x,, + x)2 + x,j + ... + x,„ + y¡. 

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: 

X, <m  E aitX, + y. 
7-1 

A matrix of direct input coefficients 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. 

HI. METHODS OF FORMATION OF DIRECT INPUT 
COEFFICIENTS IN PHYSICAL UNITS 

Unlike the conventional input coefficients ("norm- 
atives"), the 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 coefficients do not include the 
use of energy resources in production of other products 
shown separately in the balance. For instance, the 
electrical power coefficient 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 classification 
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 groups: 
(a) Materials used directly in production; the use of 

these is rationed per unit of finished 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 of the 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 fuel 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 
their hours of operation per day. Electricity for lighting is 
also rationed according to the capacity of lighting 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 of output, 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 means of individual normatives relating to 
individual components of the aggregative product. 

In the process of preparing the initial data for inter- 
sectoral balance the averaging of individual primary 
normatives first derives material normative ."or the pro- 
duction of a group of similar items included in each 
branch item of intersectoral 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: 

au «=   E    E aNdt +   I  Spl 
pml   qm \ p- ¡ 

where 

au « 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 (k); for 
instance, number of certain specific types of 
refractory materials expended for production of 
steel, which are included in the Item "all kinds of 
refractory materials"; 

n = number of products (q) in position (/) ; for i nstance, 
quantity of certain types of steel making up the 
item "steel"; 

aM - individual coefficients of outlays on product (/>) 
for the product (q); for instance, the coefficient of 
a given type of refractory material for a given type 
of steel/ton/ton; 

df   - proportion of product (q) in the whole product (0 ; 

Sw - additional requirement of product (p) for the whole 
production of (/)• 
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TABLE 1 : APPROXIMATE CALCULATION OF DIRECT INPUT REQUIREMENTS OF REFRACTORY MATERIALS PER TON 
OF STEEL PRODUCTION 

Outlays on first type of refractory material 
for first type of steel   0-019 
for second type of steel  0-006 
for third type of steel    0012 

Total outlays on first type of refractory material for three types of steel 

Outlays on second type of refractory material 
forfirst typeof steel   0-003 
for second typeof steel  0-005 
forthird typeof steel  0008 

Total outlays on second type of refractory material for three types of steel 

Additional outlays on refractory material of both types for production ( ^spl) 
of steel as a whole   i-i 

Total direct outlays on refractory material for all types of steel  (a«) 

Pi  9 

0-84 
007 
009 

001596 
000042 
000108 

001746 

0-84 
007 
0-09 

0-00252 
000035 
0-00072 

000359 

0001 

0-02205 

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 calculateu 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 normatives 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; 

(b) factors which could influence the magnitude of 
coefficients are identified; 

(c) possible changes in the most important factors in 
the plan period are determined; 

(<0 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 sometimes 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 multiviriant 
type. 
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IV. METHODS 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 
within 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: 

a'w + a*^i(l-Wp). 

where 

û*. 

ratio of outlays on item k to the output of item /; 
direct input coefficient for item k used for the pro- 
duction of item /; 
ratio of direct expenditures on item k to the output 
of item v; 
direct input coefficient for item v used for the 
production of item /; 
proportion of item v received from outside for the 
production of item /. 

In the calculation of direct input coefficients in value 
terms on the basis of coefficients in physical units, the 
Scientific Research Institute of Economics utilizes the 
following formula: 

W„ 

k,    » 
- r    E 

*i *-i i»i 
I äu^Wkdh 

Pi 

where 

atJ = direct input coefficient for the output of branch / 
used for the production of branchy; 

akl — 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; 

pk m, unit cost of item Jfc; 
Pi — unit cost of item/; 
Wt — proportion of item k received from outside in the 

total outlays on item k for the production of item 
/; 

d, — relative share of item / in the gros« output of 
brandi./; 

m   = number of items included in the material expendi- 
tures of branch /; 

n    = number of items included in the output of branch 
j\ 

kt   =  ratio of the wholesale cost  of the output of 
branch i to the corresponding final consumption 
prices; 

kj = 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 of gross 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 (pk end p¡). 
The average branch prices for the expended items k(pk) 
are determined as a weighted average based on the 
assortment of consumption of items k 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 of wholesale prices to 
final consumption prices obtained for the supplier 
branch, and is divided by an analogous ratio obtained 
for 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, Wk 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, Wk is always equal to one. 

As to ratio dh 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 
branchy. 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 
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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; 

(*) changes in average prices in connexion with the 
changes m the commodity-mix of the output of the 
branch; 

(c) changes in ratio Wk\ 

(d) 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 final 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 of preparation of the 1966-70 

J^•NATIONAL_CqMP\RISONS OF ÍNTER IN DUST* Y DATA 

Five Year Plan, indicated an acceptable level of accuracy 
of input coefficients based on an ex-post balance 

The open static model of intersectoral balance for the 
national economy is one of the mo« widely practised of 
today's  planning  techniques.   This  model   help«  to 
determine, in the Anal analysis, the amount of output to 
be produced by each branch and the level aad structure 
of material expenditures that will ensure the attainment 
of a scientifically set goal of the people's living standards 
expressed in the form of final products The methods of 
calculating the final product and creating the ba«s for 
normatives, which in turn are the basis of the balance 
have been worked out for some years. The static model! 
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 itseK   This shortcoming will  be 
corrected by a dynamic model of intersectoral batanee 
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 coefficienti 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 aad labour resource» a* 
weU as raw materials, fuel and electric energy 

Ml 
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ANNEX TABLE 2: DIRECT AND TOTAL REQUIREMENTS OF NON-FERROUS METALS, BASIC CHEMICALS, ELECTRIC POWER AND THERMAL ENERGY 
AND COAL FOR THE PRODUCTION OF INDUSTRIAL GOODS 

(Calculated according to the 1959 intersectoral balance for 1959 in value terms) 

Expmdtturt m roubUl 
par IMO roubut 

of product 

(J) 
DlTtCt 

(fl 

Expenditures on non-ferrous metals for : 
Metalware for industrial uses  3434 
Metal structures   539-7 
Instruments   289-8 
Sanitary engineering equipment  279 8 
Equipment    for    building   materials 

industry   256-7 
Power machine-building industry 235-5 
Bearings   234-5 
Foundry equipment   1969 
Process equipment for food industry 153 9 
Homing "Ad transport equipment 148 0 
Metal-cutting      and      woodworking 

machine tools   1408 
Process equipment for timber and paper 

industries 1214 
Equipment for civil engineering and 

road building works 120-9 
risctncal engineering industry 120 8 
Tractors,   farm  machines and  spare 

parts for them 120-4 
Forging and pressing equipment 111 I 
Other metal ware 1014 
Output of transport engineering 95 7 
Repairs of all kmds of equipment 91 6 
Process equipment for priming industry 73 0 
Automobile* and spare parts 7| 5 
Process equipment for light industry 60 4 
Instruments for production purposes 42 0 
tables 4 4 
instruments  for  cultural  and  public 

servit« purposes < A 

Expemkturti on bmu ihtmutryproèmi* 

ArtaScieJ fibres 

and other chssmcal 

Producís at" tsssbsr rhssMstry a—1 wooé 

products 
Synthetic rubber 

127 2 
839 

714 
54 8 

Total 

204 8 

196-5 

217 6 
1755 

176 7 
181 7 
138 1 
1684 
IÎ2 1 
1034 
1138 
97 5 
73 8 
19 5 

12 9 

140-1 
135 Î 

92 3 
75* 
«0-7 

Ratio of 

(0 

672-7 12 
6454 12 
3532 12 
354 2 13 

3530 14 
3066 13 
3064 13 
362-4 18 
216-7 14 
2232 1 5 

15 

16 

18 
I 5 

1 5 
I 6 
I 4 
1 S 
I 7 
I 4 
I 6 
I 6 
I 8 
90 

V6 

I I 
I 6 

I 3 
14 
12 

1 7 

I 3 
»4 
I 1 
28 
14 
14 
1-4 
4-1 

12 

n% »*« 1 3 
«7 m 1-4 
»8 HVf If 
4M •W I* 
m-t ft>f It 

Expentkturr in roublu 
ptr 1,000 rmibla 

of prod ct Ratio of 
(3) la (i; 

(J) 
Dirrct Total 

Non-ferrous metal ores     44-6 
Synthetic rubber     443 
Bearings     39-7 
Paper industry       33 7 
MetaJware for industrial uses        31 4 
Refractory materials      30-8 
Building materials       30-6 
Peat      29-5 
Power-machine building industry      28 6 
Equipment    for    building    materials 

industry      286 
Forging and pressing equipment 25 9 
Coke chemistry     260 
Oil refinery products     22 3 
Coal ... 21 8 
Pumping and compressor equipment 

and   refrigerators;   equipment   and 
apparatus for chemical industry 21 I 

Metal-cutting      and      woodworking 
machine took 

Samts ' -engineering equipment 
Repairs to ail kinds of equipment 
Instruments 
Anäine-dye industry 
Civil   engineering   and   road-building 

equipment 
Tractors,   farm  machines  and   spare 

parts 
Process equipment for printing industry 
Glass,    porcelain    and   earthenware 

industry 
FJectncaJ engineering industry 
Process equipment for timbar and paper 

industry 
Process equipment for light industry 
Metal structures 
Transport engmeermg 
Insti umarm for production purin oses 
Automobiles and spare parts 
lynlhem resins and plastics 
Hoisting and transport equipment 

»1 
to* 
If« 

51 5 

•fri 
I« I 
ITM 
t»l 
IHM 

M) 

594 13 
69-3 16 
59 1 15 
477 14 
65-4 2 1 
51 3 17 
529 17 
380 13 
50-7 18 

59 3 21 
482 19 

8 23 
ii ) 17 
35-4 1 6 

2-4 

20-2 39-7 20 
17 2 42 5 23 
158 354 2-2 
155 354 23 
16-4 46 7 28 

167 44 1 26 

167 319 20 
15 6 301 1 9 

13 3 27 8 1 8 
147 447 3 1 

140 35 3 25 
121 2  0 2 1 
11 1 19 1 35 
II 1 33» 30 
10-8 25 7 24 
6 5 268 4 1 
6-4 176 39 

178 »50 2 7 
9-2 n 1 il 

716-6 93*1 1 ) 
2221 rs2 1 2 
•12 2Tfrl 33 
741 103 9 14 
J7« 115« 24 
JM 5*1 14 
1*2 •35 22 
34-4 111« 32 
30-1 I4M 4-» 

17-f •4-9 21 
27* »1 2 1 
2*T •5* 1» 

Í» 
s>7 
lit 
I*« 
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ANNEX TABLE 3: DIRECT AND TOTAL EXPENDITURES OF ROLLED STOCK OF NON-FERROUS METALS, ELECTRIC 
POWER AND COAL FOR THE PRODUCTION OF INDUSTRIAL GOODS 

(Calculated according to the 1959 current year intersectoral balance in physical units) 

0) 

Unit of nuaturemtnt 
Direct Total 

coefficient       coefficient 

W (J) 

Ratio of 
(4) to (Í) 

(Í) 

Use of non-ferrous rolled stock for : 
Trunk-line electric locomotives   tons/piece 
Trunk-line diesel locomotives   tons/piece 
Trunk-line passenger cars  tons/piece 
Drilling units   tons/set 
Trunk-line freight coaches   tons/piece 
Excavators   tons/piece 
Cutter-loaders  tons/piece 
Trolley-buses    tons/piece 
Steam boilers (excluding heating)   tons/ton of steam/hour 
Automatic loaders  tons/piece 
Grain harvesting combines  tons/piece 
Scrapers  tons/piece 
Forging and pressing machines (excluding hand 

machines and hand shears)   tons/piece 
Buses   tons/piece 
Tractors  tons/piece 
Lorries  tons/piece 
Power transformers  tons/l,000kW 
BuUdoMTS  tons/piece 
Compressors  tons/piece 
AH kinds of steel piping  tons/ton 
Wire nails   tons/ton 
Conventional wire   tons/ton 
Steel line   tons/ton 
Cars   tons/piece 
Proceas equipment and spare parts for cement 

industry  tons/ton 
Oil equipment ,  tons/ton 
Metais  tons/piece 
Metal-cutting machine tools   tons/piece 
Metal-cutting instruments   tons/1,000 roubles 
Rotter bearings (new)   tons/1,000 roubles 
High- and low-vokage electrical apparatus  tons/1,000 roubles 
Crushing and grinding equipment  tons/1,000 roubles 
Textile looms   tons/piece 
Woodworking machine tools  tons/piece 
Refrigerating units  tons/set 
Instrument and means of automation   tons/1,000 roubles 

Urn */electric ptnmfm: 
Electrolytic ferro-attoys  k&owatt hours/ton 
Lorries  kilowatt hours/piece 
Can   kilowatt hours/piece 
Refractory materials   kiowatt hours ton 

  kiowatta/ton 
 kiowa« Bwyrs/l,000m' 

Coal  klowaet hours/ton 
  1,009 kWfc/ataoa 

Trunk-Hne estati tooomooVtt  1,000 kWfc/pim 
  MMkWn/a« 
  I^s» kWi/pssoa 
  l^OOkWWfSsce 
\ tW m and ismi rann  ljWSkWn/l^Mpieces 
  Ijm kWk/attce 
  l^nkWrn/pam 
  IJWkWh/piece 
  IjmkWklpim» 
  1.0» kWa/pieee 
  1^0»kWk/s*»oe 
  I^MkWkVl^WsW 

lantaV^Hsnan nsstrnanmm   

119-7 156 5 1-3 
958 122-5 1-3 
36-8 45-3 12 
31-2 85-2 2-7 
17-2 20-5 1-2 
121 164 1-4 
7-4 9-6 1-3 
5-2 7-6 1-5 
48 9-8 20 
45 5-9 1-3 
40 6 3 1-6 
40 9-4 2-4 

3-5 4-5 1-3 
2-8 38 1-3 
2-6 3-8 1-5 
2-3 3-6 15 
2-2 3-2 1-5 
1-9 5-9 31 
1-2 2-2 18 
11 13 1-2 
10 1-2 12 
10 12 1-2 
10 12 12 
10 1-7 1-7 

10 12 12 
10 13 14 
09 15 18 
0-9 20 2-3 
08 11 14 
0-7 14 1-9 
0-5 0-9 1-7 
0-4 0-5 '    12 
0-4 0-8 2-3 
04 0-6 16 
02 0-6 2-5 
02 0-3 16 

4,374 6,259 1-4 
1,750 5,309 30 
1,679 3,891 2-3 

62« 611 11 
SO 213 5-7 

431 9t0 22 
19-1 23 1 12 

2M-5 552-5 19 
103 9 235» 23 

112 1131 16-4 
10-4 26-9 2« 
15 121 U 
7-9 10-0 13 
7-4 lt-1 2-4 
31 6-3 17 
33 «•• 2-0 
21 3« 2-4 
2-0 34 1-7 
1* 14-7 M 
Í4 11 17 
13 22 17 
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ANNEX TABLE 3 {continued) 

(J) 

Umlof 

(Î) 

Use of coal for: 
Coke   kilograms/ton 
Electric power   kilograms/1,000 kWh 
Refractory material  kilograms/ton 
Cement   kilograms/ton 
Window-panes   kilograms/1,000 m* 
Pig-iron  kilograms/ton 
Steel  kilograms/ton 
Rolled stock of non-ferrous metals  kilograms/ton 
Electrolytic ferro-alloys  kilograms/ton 
Powdered sugar   kilograms/ton 
Synthetic fibre   tons/ton 
Ethyl alcohol, rectified   tons/l.OOOdkl 
Building faience and semi-china   tons/1,000 pieces 
Foundry equipment  tons/piece 
Artificial fibre  tons/ton 
Woollen fabrics (ready)   tons/1,000 m' 
Lorries  tons/piece 
Rolling equipment  tons/ton 

DVKt Total Ratio of 
cotßkunt cotgkimt (4) to (Í) 

W W <«) 

1,434 1,526 II 
526 587 11 
86 514 60 

135 147 11 
5,244 6,206 1-2 

29 1,412 48-7 
42 1,018 24-5 
48 1,464 30-7 
69 3,760 54-7 

739 955 1-3 
181 24-7 1-4 
13-9 16-4 1-2 
7-3 13-8 1-9 
48 141 2-9 
4-7 10-2 2-2 
1-5 3-2 21 
1-4 10-1 7-2 
0-5 30 5-9 
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CHARACTERISTICS OF THE USSR INPUT-OUTPUT TABLES 

Vladimir G. Tremi, Franklin and Marshall College, Lancaster, Pa., United States of America 

I. INPUT-OUTPUT TABLES FOR 1959 

The first large-scale operational i ^.put-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. (¡-A)'1 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.* 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 final 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 definition of industry 
includes mining as well as manufacturing enterprises). It 
shows the production and distribution of 157 products 

1 M. R. Eidelman, Vestnik statistikt. No. 1, 1960, pp. 55-60, and 
No. 7, 1961, pp. 9-29; Voprosy ekonomiki. No. 10, 1961, pp. 61-74. 
L. Bern, F. Klotsvog and S. Shatalin, PLmovoe khoziaistw. No. 2, 
1962, pp. 51-62. For an English summary of earlier Soviet experi- 
ments with input-output techniques see V. G. Tremi, "Economic 
Interrelations in the Soviet Union", Joint Economic Committee, 
88th Congress, Annual Economic Indicators for the USSR 
(Washington, D.C., 1964), pp. 183-213. 

•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.3 

The layout of the table in physical units is somewhat 
different from its counterpart in value terms. It is 
rectangular, with three quadrants: the first, consisting of 
two columns and 157 rows, shows stocks at the beginning 
of the period, and imports; the second, a square 157 x157 
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 final consumption and investment compon- 
ents of final demand.4 

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 between April and June 1960. The survey 
covered 11,000 industrial enterprises and construction 
projects and was of a stratified-random type.6 

Industry as a whole was divided into groups according 
to the standard industrial statistical classification (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 

» L Berri, F. Klotsvog and S. Shatalin, Planovoe khoziaistw. 
No. 2, 1962, p. 58. 

* E L Vairadian in Voprosy statisticheskoi metodologii. edited 
by I. O. Malyi (Moscow, 1964), pp. 237-238. 

• Flow data for agriculture and other non-industrial sectors o' 
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 

.. Tne
i)
inPut-°utPut 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 of primary 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 11-7 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" output 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 

iJJLE"í£m*n' *?*** *«"»*'. No. 7, 1961, pp. 9-10. A N 
Eflmov, Ehmontohnku* gmta, 4 Sept.  itfl, pp. 3-4.  The 

y^ñ^f^ tni^mUoBm^ •» »**«*«« m translation by 
r   U UP?*- ^ Commiw, Jote Publication Research Smk* 
KTíÄÄRS MÍS" 

ìm "V"-0""»1' USS* (Washington! 
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TABLE 1 : SHARES OP PRIMARY AND SECONDARY OUTPUT IN SELECTED 
SECTORS AND INDUSTRIES, USSR, 1959 

Sector or branch 

Percentage of total 

Share of      !\let changa in 
primary output groti output* 

in unadjutttd after 
groa output      adjuitmtnu 

Metal-ore mining (all kinds)         85 2 
Metal-ore mining (ferrous)          n a 

Coking coal products           na 

Ferrous metals   g<Q 
Ferrous and non-ferrous metals  88-3 
Coalmining   99.^ 
Petroleum extraction          na 

Oil shales  na 

Electrical power   932 

Fuels (all) and electrical power   „.a. 
Transporting and hoisting machinery 64 9 
Forging-pressing equipment   65-9 
Transportation machinery    722 
Energy and power machinery  79-8 
Machine tools  92.3 
Tools and instruments  nai 

Machine building (all)  na 

Chemical industry   na 

Woodworking and paper   n.a 

Construction materials    91 6 
Textiles and apparel  na 

Food industry  na 

n.a. 
96-6 

141-8 
n.a. 

104-8 
n.a. 
88-9 

175-4 
n.a. 

1068 
n.a. 
919 
n.a. 
n.a. 
n.a. 

114-3 
920 

1116 
956 
n.a. 

100-5 
100-5 

Sou"^,: M- R- EifUmin, Vettmh ¡tmtittihi. No. 7, IMI, p. !» tnd in th. mm* 
joura.1, No. 6, IM», p. 17; A. Eftmov «nd L. B.rri'(.d.:, Melody ¿W¿^ 

KlamfUtauua otratim « narodnoUumaùtvnnom plan, 
and p. 40. (Moscow, 

Shvyrkov, 
1MÍ), p. SS 

n.». - not »vtilibl*. 
» Grot» output in WBOUMI« prie« not of turnov« t« 

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 and in 
subsequent, Honing tables is shown in table 2. With the 
exception of s tie sample coefficients (both direct, and 
direct and indi, et) the 1959 input-output table in 
physical units ha» not beca published. A somewhat 
truncated version of the interindustry transaction matrix 
in value terms was published in the 1960 Statistical 
Yearbook.1 

The 1959 input-output table in value terms was sub- 
sequently complemented by the addition of labour 

imi A. SMS*" ""'"*" SSS* 'Im *•* (MoKW 
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TABLE 2: PRODUCT CLASSIFICATION AND INDUSTRY BREAKDOWN EMPLOYED IN SOVIET INPUT-OUTPUT TABLES 

Product or branch I9SS* mm 

Ferrous metallurgy    5 
Non-ferrous metallurgy    2 
Fuel-energy  9 
Chemicals   10 
Paper and woodworking  6 
Construction materials   1 
Machine building  27 
Textiles and apparel   3 
Food products   7 
Miscellaneous industrial products  3 
Total industry  73 
Agriculture 
Construction  
Transportation and communications 
Trade and distribution   
Other  

15 
14 
9 

21 
9 
6 

60 
13 
10 

157 

17 
25 
10 
30 
13 
15 

176 
20 
13 
4 

323 
14 

I 
7 
1 

1913 

18 
25 
10 
40 
15 
16 

184 
20 
12 
4 

344 
19 

1 
7 
1 

20 
27 
14 
39 
16 
21 

213 
24 
32 
13 

408 
20 

1 
7 
2 

)»70* 

6 
I 
8 

11 
5 

13 
38 
12 
14 
4 

112 
2 
5 
2 

Ï 
TOTAL    83 157 346 376 438 124 

Sovrctt   NI. Koralav, Vythùlìulnaia ukhmka v plmtirovami (Moacow, 
Mtttáy plamrovamia mtthotrailivykñ proporüä (Moacow, IMS), p. »J. 

» Tablaa available in valu* tarma. 

1»«4), p. It«; and A. Eftmov and L. Barri (adi ). 

data, i.e. by total employment in each of the 83 sectors 
in man-years, and by a capital capacity vector.* 

Before an examination of ex-ante or planning national 
input-output tables, and other problems concerning the 
manipulation of input-output data, at least a brief reference 
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 tc 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 
500-sector table for the Byelorussian SSR. Several more 
are in preparation. Both ex-post 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 1961, it covered 
239 products in three Baltic republics and was based on 
separate tables. This pilot interregional table shows flows 
measured io producen' price«, in contrast to all other 
regional tables in value term*, which have been prepared 
in purchasers' prices. With the exception of the import 

•Labour data, ' nbliifisrl by the SUM sampling survey, 
to am with ttw a4JuK«d txmofatMous-Broduct 

•acton. The saura low takte la val»* tern» was rscaWutatsxi in 
labour tarns by irmwieh»»« «adi row of the btarindustry trmas- 
•ction inatru aad the fjaal ámame mmátmt by a eoriatpotidaaa 
labour input coanVhnt ámmmá as — ysart of labour par «met» 
of «TOSS OUtpMt St* M. R. EaaMBMft, Vumm itmmmt, No. 10, 
I9*S2, pp. 3-17, SmämmtkmukM irmi. No. 2, 1963, pp. 12-13; 
and A. Eftmov atri L. Barri (ask.), Meméy rimrnvmrnm mem»- 
irmthrykh prmhwtM (Moacow, IMS), pe 19O-J03 Tht mm*- 
ndutrtry transaction antral It — ysari wm pMmmi la ta 
•brídgad format la Ta. i. V. Nmrmmm kkummm SSSJt « /•*/ 
*^ (Moscow, 1H2X PP- T7-U7. 

vector, which is much more detailed, the regional input- 
output tables are similar to national counterparts in 
format and in structural and algebraic characteristics.' 

11. SOME FEATURES OF THE 1959 TABLES IN VALUE TERMS 

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, 157-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 final demand mixes and for other traditional 
exercises with input-output modelt. 

Unfortunately the 1959 ex-post table in physical units 
and the subsequent planning tablet have never been 
published in the USSR; nor does the literature seem to 
offer any significant ditcustion of the structure of 
production, or even of the main parameters, at revealed 
by these studies. We may, however, consider some of tht 
structural data revealed in the 1949 ex-post table in value 

•V.  V.  Koaaov (•«.), 
mmrtmkntt» prmmkttä  ' 
I«. R. laibtaaa, Vemmm 
15-17  V. 
pe>. 1B-25 

•       ^Pa^PVasVaPaltFTPw       I 

(Moaww, lt*4). •AriaY limmmkmmeg» mmmm (Moacow, Iti«). 
tMmm/Smmmïfmm SS3*. No. 10, 19*3,pp. 
•ai L. Ma*, Ymmrn mmmm. No. 6. Its*, 
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a sica s ä sa« =ïï=AAASâ«£ 
1^62 planning tables by the adjustment of only some 

l wo aspects of the structure of production revealed by 500 coefficients, the remaining 3,760 being left as in the 
the 1959 ex-post table in value terms are of particular 1959 table. The selected key 500 coefficients were adjusted 
interest: the high concentration of flows and the bloc- for technological changes, and price and outout-mix 
triangular structure. changes.18                                                         v 

The 83 x 83 interindustry transaction matrix shows Another interesting feature of the 1959 ex-post table 
4,260 non-zero  entries,   thus having the  density  of m value terms is its triangular and bloc-triangular (bloc- 
approximately 62 per cent. Subsequent studies have diagonal)  inner structure  which,  in all probability 
revealed however that most direct material input co- rePeats itself in the table in physical units 
efficients are small and that some 500 (or 12 per cent of ^e triangularity can be described as follows- the 
all non-zero entries) account for about 95 per cent of all order of the 83 sectors of the interindustry transaction 
interindustry transactions, including 97-98 per cent of all matnx was rearranged in such a way that  as far as 
purchases of construction and agriculture; about 95 per Possible, each sector would be purchasing less from the 
cent of purchases of the metallurgical, fuel, electrical preceding sector than it was selling to it;   that is 
power, textile, apparel and food industries; and some ai-v ¡<a¡> í_I    This rearrangement of the order in 
8U per cent of purchases of the machine-building, trans- which the 83 sectors are shown in the 1959 table resulted 
portation, woodworking and paper industries.11 The »n an almost triangular table in which 92-2 per cent of all 
nigh degree of concentration of flows among a relatively interindustry transactions are found on or below the 
small number of positions in the interindustry transaction main diagonal of the matrix.» The new sector order is 
matrix is further illustrated in table 3. very similar to the triangular sector order of other 
T*.., v rw~• developed economies. At the apex of the matrix are the 
i ABU 3. CONCENTRATION OP FLOWS IN SoviET 1959 INTERINDUSTRY processed foods, apparel, textile and footwear industries 
• TRANSACnON MATRIX (.959 Q,TA) fo„owed by ^^ ^^   ^ «•J• 

and services.14 

Motive share 

«$£?£ A further step could be to rearrange the order in which 
w,,,^                     ¿Ä       Ä« the sectors are listed so as to produce a bloc-triangular 
                               tt*plu"     (*"""°f» interindustry transaction matrix, i.e. a matrix with several 

Coal mining < ~ distinct blocs <threc in the casc of the 1959 matrix, 
Oil extraction   3 !• omitting the services) having a high degree of inter- 
Electrical power                      7              Jll 
Electrical appliances   jj ¿£5  

lSnTtools                                                l              Î?'5 *!,!'£• iSST' F^?v2? aild S- Shatalin, Planovoe khoziaistvo, 
AutomohZ            6              73"9 No^9'.1^, Pp. 34-43. The importance of th« group of key input 

iKSrfV        6             «•« »««tivity test. Each coefficient was separately tested to determini 
Resins and plastics         5              =,.. the maximum relative change it could undergo before this change 
Woodworking          9              „, would result in a 1 -per cent change in the gross output of the given 
Construction materials                    »1             So A *?:tor ,cho>en *» »he arbitrary upper limit of tolerance. The test 
Textiles                              Ì              5"* ^^ *« 384 (or 9 per cent) of the total of 4,260 non-zero input 
Apparel                                         ?             9• coefficient» could be varied by 50 per cent before the limit of 
Sugar                             i             98-3 tolerance would be reached; another group of 199 coefficiente 
Construction                                                ,?              94'9 VJJ P« ^0 œuld undergo increases up to 100 per cent before 
AgricukurT       2Î              97'4 ^miLV1'P?.Ceni ctuinie fa «"•• ^'P11'- A.EflmovandL. 
V£Z WK. H         7              ** Bf/"   faXMetafy pLmirovtmita   mezhotraskvykh propormi Animal husbandry          7              9?.9 (Moscow, 1965), pp. 156-157.                                          «v»•« 

 ' _ . "Ill-,R- Hií)k•d ñ» NarodMkhotkOitvtnuyt modelt, edited by 
msTY«  """' F Kk*m' Md 8- "-*••«—»»——.Nrr A-^nshtein (Moscow, 1963), pp. 162-179. 
^«^«¿ofnMtwi.ipurch^ooi, -i« ooiu»»...» ^ ,K.      •.. u  Ti* ítructural«mjlarity of the Soviet and other economies can 

23£&m"•' 1- ¿¿ttEbSStZZZSi^^ ±í ^¡^¿"J,1* f<íllowin« «**• m a study of international a**Mkm-                                                   unie««., tmd. .nd comparisons based on input-output data, Chenery and Watanabe 
classify all commodities into four groups in accordance with two 

It is interesting to note that the concentration nf fl«•. i^0*; V: or the mi? of toM »termediate purchases of the given 
revealed anH th* i•«« JT-ÜT 1     ^°ncentrat'i

on of flo*» ?d.u«9' to gross outlays; and W, or the ratio of total interindustry 
revealed and the importance played by a small number of *lh5r" *** +" '»^ «<>Vo» output. The four^«u^ 
  ktentìfìed as final manufacture (»'<0-45; l/>0-45), final primary 
77^ . production   (if<0-45;    t/<0-45),    intermediate   manufacture 

tMhL~^^%^^?I^tei^W*•c~orû*two ÍE^AVv^fcP*   "^   intermediate primary production 
ZS«ilÍÍ! "f "^ th* ***notogy inatriTofthe tabicIta l*^0"45; U<0-45). Working with aggregated input-output tables 
ÏÏrïilrEZiï*' °57 * ,5i> **"*• "»»** »• uTSni Z ^«»«ntn^-Itary, Japan, Norland the UnitedS^ 
»ffJ UÌJ«•**•«**•* whh the table in value terms, which í'í "^ *how tiM •B commodities, irrespective of country, 
ShZi S** COVtnm " •• »«^du«ry flows, timóte ta !£um ** "mc «"»P- "^ "««n« *uthor «peated this exerd¿ 
^^JSSi^rlÍlfow'Ml^b«^«5^TOp^^ ^*«^n«n^fcproductScA^tabtefor^W(vTadm^ of the interindustry flows.                                            v per cent Tremi, 7** 1959 Soviet l»ter*ctoral How Table, Volumes I and U 
»i«"i"iS7i P..10«*»«* «»i S. Shatalin, Am« kkozktístw, «££L£f f*1 1>per 'I7' WMhto«ton. DC, 1964). With th¿ No 2.19*2, p. 55. A. Eltatov and £1¡^(*C\M.¿JZ\^1 ' «««Ption of services and other mall discrepancies, all Soviet 

Kv. i»* iwj. w ratios) fall into one or other of the four appropriate groups. 
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dependence and rather weak ties: 79-3 per cent of ail 
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 five 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.15 A comparison of these blocs and those of the 
Soviet tables reveals a close correspondence between 
them. 

III. Ex-ante INPUT-OUTPUT TABLES 

Simpson-Tsukui blocs 
Bloc A : Final metal products 

Intermediate metal 
products 

Basic metals and ores 
Bloc B: Apparel and processed 

foods 
Other non-metal 

products 
Agriculture 

BlocC: 

Electrical power 
Fuels 

Soviet blocs 

Final metal products 
Intermediate metal 

products 
Basic metals and ores 
Apparel and processed 

foods 
Agriculture 

Other non-metal 
products 

Electrical power 
Fuels 

Generally it appears that (in spite of specific 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 
classification 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.1« 

"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. 434-446. 

"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. Tremi, 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 ratio« of final demand to gross 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: 
p.lï?îî8? of meUl +0"90. <* <ueb +°-M. «*» of chemicals 
+»70. Sumlarry significant, although somewhat low rank, correla- 
tion coefficients were obtained from a comparison of the mput- 

Aimost immediately after the completion of the two 
1959 ex-post tables, attention was turned to the construc- 
tion of planning input-output tables. As ha-, 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 (five of them in 
physical units). This impressive statistical and computa- 
tional effort does not however indicate a full 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." 

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 requirements 
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.19 

output tables of the USSR for 1959 and those completed in the 
United Sutes for 1958. For a Soviet study of international com- 
parisons see L. Berri and lu. Shvyrkov, Voprosy tkonomiki. No. 1, 
1963, pp. 133-144. The fact that these authors operate with large 
aggregates somewhat reduces the value of their results. 

»A. Modin, Voprosy tkonomiki, No. 1,1964, p. 112. V. Belkin, 
Voprosy tkonomiki. No. 6, 1964, p. 112. M. Z. Bor, Voprosy 
tkonomiki, No. 3, 1963, p. 5. Iu. I. Cherniak in Planirovani* i 
tkonomiko-matematicheskie me tody, edited by N. P. Fedorenko 
(Moscow, 1964), pp. 190-191. 

" 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, without 
giving due consideration to the needs of final consumption of the 
society. Gross output levels of steel, fuels and electrical power have 
been used as the starting point in preparation of 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 expansion of various branches are often based on achievements 
of previous periods without reference to the real requirements." 
S. Shatalm, 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 residual after subtracting capital 
investment from the final product". V. S. Nemchinov, Voprosy 
ekonomiki. No. 7,1964, p. 82. 

"V. S. Nemchinov, Planovoe khoziaistw. No. 6, 1963, pp. 1-9. 
O. I. Orebtsov et al., Osnovy sostavleniia mtihotrasUvogo oakmsa 
(Moscow, 1962), pp. 187-277. 
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TABLE 4: NATIONAL INPUT-OUTPUT TABLES FOR THE USSR ECONOMY ALREADY CONSTRUCTED OR IN 
PREPARATION 

Number of product/settori 

Total Industrial Type Unit of meaturement 

Percentage 
coverage 
of GSP* 

1959  83 
1959  157 
1962  83 
1962  346 
1963  372 
1963  435 
1964-65  438 
1966«  n.a. 
1970  124 
1970*  600 

73 
157 
73 

323 
344 
407 
408 
n.a. 
112 
n.a. 

Ex-post Purchasers' prices 100 
Ex-post Physical units 65-70° 
Planning Purchasers' prices 100 
Planning Physical units n.a. 
Planning Physical units 80 
Planning Physical units 80 
Planning Physical units 85 
Ex-post Purchasers' prices n.a. 
Planning Physical units 100 
Planning Physical units n.a. 

Dentity 

Matrix" 

61 
n.a.d 

61 
84 

n.a. 
6-9 

n.a. 
n.a. 
42-6 
n.a. 

•riven iïiî*miïïf,^rîr^ Gr0? S?cUI f"*«? '•.*»" tot>1 »»•"• of material goods and productive servie» produced in the given year measured in producers' prices, but including turnover ta«. k«>~i*>~u 
Percentage ol non-sero entries in the interindustry transaction matrix. 

° Gross industrial product only (author's estimate). 
« Not svailable. 
• In preparation. 

The planning input-output tables described are thus 
static, and the capital investment allocations shown are 
simply categories of final 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 first 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 oí 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 6£ 70 per cent in 
the 1959 ex-post table in physical units." 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 of a row of unallocated 
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. 

Sane work in dynamic input-output analysis can be found in 
A. D. Snurnov, Dtnamicheskala model meznotraslevogo baltuua 
(Moscow, 1964) and in A. A. Konus in Melody phnirovanUa 
mtihotraslevykh proportsii, edited by A. Efimov and L. Beni 
(Moscow, 1965), pp. 54-75. 
v"ÌrN- Ä, \yr"y thmomttl. No. 5, 1963, pp. 76-87. 

198       ' Vyt*hlitebmta '«**»<*» v/»*»«tov*itf (Moscow, 1964), 

The 1962 ex-ante 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." 

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 coefficients 
(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- 
output 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.» 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 
coefficients 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 classifications, dif- 
ferences in the product definitions used by various 
agencies, and varying levels of aggregation. But even 
apart from these general  shortcomings the norms 

" N. Kovafev, Voprosy ekonomikt, No. 5,1963, p. 80. 
* M. R. Eidelman, Vestnik statisti/ci. No. 1, 1960, p. 66. Iu. R. 

Ldbkind. Vestnik AkademU Nauk SSSR, No. 10, 1963, p. 17. 
A. Modin, Voprosy thmomiki, No. 1, 1964, p. 112. 
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employed by planning agencies were found to he not 
directly usable within the frame of reference of input- 
output analysis All 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 output»*4 Moreover, the input 
coefficients employed in input output ta hies 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 coefficienti* (norms) 
used by planning agencies, on the other hand, as a rute 
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 " 

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.1* Even if these 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 latter are generated only at the end of the 
exercise. A recent paper discusses an iterative procedure 

**0. I. Kipermsn, Kkutifikatiüa otraski mtroétogo kkoziaútva 
(Moscow, 1964), p. 33. lu. Shvvrkov, ¡>Umo*ot kkoiitUMvo, No. 5. 
1963, p. 17. V. S. Nemchinov, rimavo* khoxèate*. No. 6,1963, p. 4 

M N. Kovalev, VychhUtelmia UkJmika » pkmtvmttt (Moscow, 
1964), p. 199. R. Bueunov, VtitrHk ttatUtiki, No. 3, 1964, pp. 
26-27. 

**V. S. Nemchinov, FkoHomtíco-maumatickttkk metmfy i 
maátU (Moscow. 1962), p. 276. lu. Shvyrkov, KkuuWtmHttm 
otnuki »  narwbwkhotiaisivtHmmt pkm (Moscow,   1963),  pp 

by  which  final  demand  targets  n»uld   be   used  in  the 
absence of gross output levels as weights m aggregation s1 

While this method would const tule ^n improvement 
it still does noi tullv res«-Ive the problem >t aggieg.ttion. 
«lince it presupposes A unique e*ogeneou>dy determined 
set of final demand targets Ideally the proponents tir 
the application of input output techniques m planning 
envisage planning models incorporating resource con 
straints whici. would generate alternative feasible sets of 
final demand among which the optimal set would then 
be chosen Thus ihe 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 (tamers 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 mam computer centre of (ìosphtn (the 
agency responsible for the construction of planning input- 
output tables ¡n physical units)** this process has been 
very involved and time-consuming In the prepar turn of 
the 435 « 435 matrix of input coefficients for l%l the 
staff had to draw up 18,000 separate material balance 
sheets For the estimation of input reqmrements in 
agriculture, fuels and lubricants, the staff was working 
with specially prepared maps for 32 agricultural crops 
aw' 42 products *• 

/. brief scanning of the literature on the subiect 
reveals important gaps in analytical techniques and 
methodology for the estimation of ex-ante direct input 
coefficients'" Tor instance, it seems that much still 
remains to be explored regarding the problem of 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 m 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 

"L. Dudkin and E Ershov, PUmovot ktwztai.tm No 5, l%5, 
pp 60-64. 

"Soviet specialists appear to be resigned to the necessity of 
MmuJtaaeously m »paring mpJt-output «wet m physical unit* and 
m value Mm. The expressed recommendations of making the two 
variants at least compararne wart sot followed and at present even 
the task of preparing the taMst to divided--the main computer 
centre of GotoUn prepare« thoet is physical mutt, while the 
Economic Research Institute do« those m value terms. 

H N. I. Kovalev, Vopro*y skommiki. No 5,1963, p. 71 and p »I 
VydtMflmm wkkmika » ?¡tmtrov<mtí (Moscow, 1964), pp 191 206 

••A Eftmov and L Beni leda), Mtiody pUtmtrovantia meikh 
tratkryk pr*port*U (Moscow, l%3), pp 23* J49, contain» detailed 
description of methods of esumati« and projection of t*-mat 
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ANNEX 

«M 1991 

The IWO Statitticat Yearbook owned • truncated version of the 
interindustry transection mmtrtx, with »MM sectors comptetaly 
oinrttedaitdothmssareeatedin vs tout way».»' With the exception 
of some relativ« and it. Jenee, no data on the veiue-addea or 
rmal-ilemanrl quadrants ware rrtosssd 

The author of thM nota found it possibK however to reconstruct 
the entire table: that is. to «witness the omitted flow» and various 
entnea in the two quadrant« by the uw of varioua input-output 
and other data tcattered through the «corteas«: and statistical 
publication« of the USSR and from other sources. The procedura 
and the results of the reconstruction» have already bean reported 
in detail elsewhere," but the recomtrueted input-output table of 
the order of W * M, lately completed, ie reproduced here M 
annex table« 1 and 2. Th» may terve the purpoec not of » re- 
eHimation but sssentiaily of a theoretical experiment servir« the 
interests of comparative analyaia. It is hoped that an exhibit of thie 

«Matar «Minn 

(Moscow, " Ts. S. U  Naromet JDbwMsfw SSSK r i<MO 
1961)  DO   103-131 

"For a «Mailed description of As Soviet tab* and of the 
methods of recoastructioa see Vladimir O. Tratta, 7TW /«• 
Sawrr hu*rm<fr*l fUw Toe* (two volume.). RAC Technical 
Ï37  13J^Jl*«L!,VVi9i,-,l'   '**• ••* VawllMsr O. Trami, 
*/-u-"*J-" —^*— 'aneMd euednn. hi the  1*99 Soviet 

si P. Marat, editor, Smhcfá íHMW« a 
Strmrtm*. ma inttituttmm.  Research 

i. Viratala, l*M. 

input-output tees»'' la * 
Soviti EtoMomk fonar, 
Analysis Corporati««, 

nature will illustrate the 
this pubbcauoa. 

coaamon then* of the coMected < 

In the reconstructed transection matrix the flows of production 

*"djl,ÍÉ£í*?Í0" "• "*^**1 * ••» Purchasers pnces (in 
rouble«) The Inai demand quadrant shows the ««mated alloca- 
tion» to private and public consumption, sross investment and 
loase», and «port». The vaJue-addrd quadrant shows depreciation 
labour noons «nd other eterne' i of net income (accumulation' 
funds, tax«* and the like), and import» The transaction flows 
rata» to domesticaJly produced foods and service«, anports are 
therefore shown ss an element of the production costs of column 
sectors and at such are claserfted according to their usina »nitori 
The hat row shows labour employment measured m thousand« of 
man-years. 

Direct mput COSACMMS and thoss from full input coefficients 
can tastty he calculated from this transaction matrix To save space 
oaty ths ful input cosaViaiHs are reproduced m this annex The 
rufl input ootAcaat inali U (inverse riosmcanl matrix) indicassi 
the total (direct and indirect) requirements of product / for pro- 
duction of am rouble of inai output of project j Labour input 
cosaVam», however, are cosnputsd is tens* of 
1,000 roubMS of Anal output 

employed m th« reconstructed table of 
-»a« tab* 3, the last column of 
aiate orignal 73-sacter I 

a/«W VSSM. 

m 
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41 
79 

45 5 
99 
4-9 

74-9 
17 3 

3 7 

24*3 
7i« 
25 3 

«4-* 
95-4 
94 

2,992 3 
32« 

5,3*0-9 

113 5 
9-1 

142 

II 
9-4 
9-9 

171 1 
3 1 

<*>5 

2034 
5924 

42 134 
51 

4>7 
MO»-7 

9-9 
9,991 9 

494 
95* 

9-0 
94 

3193 
2*9 

SI 
49-2 

94 
94 

S9 
74 1 

94 
399-« 91 25 2 2.154 3 1999 94 5355 9*1 9-2 74-9 99 1 0-1 

94 
29-5 
259 

599* 
254 

13,345 9 
94 

9197 
94 

95 2 
44 

1,392 4 
1293 

94 
44 

94 
44 

Il 3 
94 

44 
44 
44 
44 

94 
»3 

04 
3,990-1 

94 
499-5 1«,M7 3 

9-0 
2479 

94 
11 2 

94 
12.434-5 

94 
45 

94 
194 

94 
94 94 

•6-9 
#4 

294 7 
94 

15»* 
94 

1.212 3 
94 

439 
943 
39-9 

94 
7*2 2 

42 
34 

94 
49-2 

94 
1145 

13 9 
944 
Il 7 

M) 744-S 193 7 3,991 * 722 7 94 24*7« 94 44 94 147 94 97-9 99-7 2924 27*>7 «4 44 44 44 44 
4114 11.993-4 11,711 7 34,549-9 3,271 3 14,9999 21,4443 32-9 3.4*4-2 1.9344 327« 

21 ) 1144 1194 443 1 1252 5744 2,14*4 94 1,1934 4344 2444 
2322 9239 1,419-3 2,531 7 7413 74219 23.9994 275 1 4.9534 3J27« 1.3*3-7 
2045 11.454-1 1,9977 19,9937 1,3*3 3 «,99» 2 4JH-7 44 1.742-4 S.I723 942-7 

4*7 12,377-9 1,1994 19,425 4 2,9941 14,411 1 29,41*7 2711 «,3934 9,999-9 2.4*4 4 
M 1,229-1 2*219-} 1.394-4 44-1 44 1,39*4 44 4« 94 44 

9774 25,1904 i 7,1994 37,9994 5.514-4 29,2*94 53.3994 1994 

3524 

11.2342 

SJ494 

11,3*3 9 

S.1714 

34944 
2143 ijat* 1.9249 24344 9944 «J994 33,1444 

__ 



14« INTERNATIONAL COMPARISONS OF rNTmiUNDUSTIÍY DATA 

ANN« TAU I: 

(Awáwr* 

RjCöHrmucTMJ 1959 Sovwr INPUT-OUTPUT TAWLM [tntimmf) 
(httrrmttuatry trtmamettom mmirix) 

e/currttn wUfi   »mptermiM Im tiuummdi ofmam-ymn) 

UHmt 
TMaf Tml T—mt 

iltteFfMátWffrV fiwian fMMlr ££rf 
rtidbnini «M "•*" "»"•"•'•" "•«'"*! la» ira •aafeM 
•mr a»  4» 41 ê$ M éá «f  

1. Furrow ont 312 3 00 0-0 21 1 20»« 179» 5*2 1 
2. Farrout nwali MWO 2 1 20» 1134 $32 3 171» «,474» 
3. Non-ferrous orai •27 5 0» 0» 152 152 0» •27 5 
4. Non-ferrout metate 2,72» 1 2 1 292 3 «191 193 7 1,109 9 3.Í344 
5   Coking coal 1,233» »€ 0» Ml 3»4 $»7 1.JS1 7 
*.  Metal products 9310 121 40-4 u» 10» 43 2 97»J 
7    ('Ml 5,037« 14* 1 542 2 42» 1 12» 1 1,343 4 «,341» 
S   (»il 5,0*3 3 1012 $«47 «094 $4*4 1,439 7 «,743» 
9   Gas 130 1 491 »40 482 1  7 11$ ' 24*0 

IO othwriMit 444 1 0» «»2 43 3 »0 103 7 3544 
11   Electrical power 2,442 1 «35 5 397 3 101 1 0» 1,1339 3,37*4 
12   Electrical and power MAE 1,33*7 32» S 57« 727« 53$ 1.147-4 2,508 1 
1 )   Tonte and wtrumenti 1,509» «•51 $»9 1,377 9 424 1 2,4*4» 4JÉ34 
14  General machinery 741 1 234-9 0-2 1,0121 37»$ 3,«23 3 4,344-4 
15   Transportation MAI 35»$ 0» 33» 1,325$ 9»2 l.*31$ 
1 •-   AkMOHAlWNM 1.2414 355 7 74-4 1,034» («1 7 1,122* $.004-0 
V   Aejicufcurai MAF 9*7 3 0« 44 1,421 1 1014 1,522 7 2,4344 
1*   Machinery n,«c 1.45Ä-9 3713 10*3 2.704-4 14 7 3,4I»4 3,111 1 
19   Metaiworki.^ 1,915« •3*1 IM-4 «•1 »0 9^9-4 2J944 
26   Repair ot machmary I.9045 »» 14« «,74»7 0» l,7«9$ 3,794« 
21   A bra« vat 121« 9-0 6» 2$ »$ 1» 134» 
22   Mineral and beau chamcate 1,1203 424 434 31 $ 111 4 221 7 I.1S74 
23   Synthetics, paint« 3,3024 357 I 4»2 1 51»$ $24 1,33»« 4,7134 
24   Runner products 1,7292 34$ 132» 92 7 11«    , 27»! 2.4*44 
25   Lumbar and woodworknn 1,1«*» 1,271 « 424« 4244 24»« 2.M7» II.093» 
M   Paper 1,2« 7 »» •1 2 33 2 i»l 443 1.1*74 
27   < onetriH.no« materiate «,M»3 123« 274-« 9-1 l»4 417 7 7,3444 
2» Otaas 523 3 333 7 17« 21 24 332 1 •77-4 
2«   Teatdes 14,743-S 9,2*7» 337 2 1.113 4 17»9 10.91» $ 25.744» 
M   Aw arai and footwear l,ll»2 1424*9 43»» 2,9041 $»• I3,«*4I 17.54»» 
11   Food I7,e442 $5,375» 1,214-4 3,1301 •72$ 40.799-1 $7,**44 
12   Induetry n • t 454-4 4JHI «I»? 301 3 41» $»7$$ 3,3344 
)3   l eneMm-Moa 0» »• »« 29,24*0 0» 29.2S0» 29.3044 
34   AftricuMw« J3.449 5 174M-« 5157 1.357 4 «M» 19,13» 3 33.34»« 
35   Forestry 231 3 44 44 7»7 0» 7*7 1044 

IIJH2 
11.3*3 4 

44 
04 

04 
04 

44 
40 

0» 
0»   ! 

M 
0« 

II.29» 2 
II.341» 37   Trad* and dwrnhMWow 

3f. Frotte* ta a.t.c UII2 1.92»« 1ST» 34M • 2   | 1,741 • 3 J04» 

39   Total purcteasat 154JW 2 •5,175» «,••»$ Hot» 2 3JW4-3 131,322» 349.3244 

* o*"**» •,»•3 I 2.E25 5 2j0»»S 40 
i 11JM4 

m   Law-**-. •MM* 

42   OUnwaMaaeMM «MM-2 

«T»«i¿^ »M. 133,4»» 

44   '-g   -'i 9.I004 

4S   T«4aJ •»«*»• 3M,nM 

4*^^— 73.90J-4 



TA 

Mf 
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I 
2 
3 
4 
5 
* 
7 
I 
4 

I« 
II 
12 
II 
14. 
IJ 
lé 
17 
II. 
I* 
m 
21 
22 
23 
24 
25 
24 
27 
If 
29 
». 
}i 
12 
33 
U 
35 
M 
37 
M 

Non-ferrous ON* 

Non-fermut mrttli 
( okmg ami 
Matal produci» 

Ol 
UM 

OMMrtow 

Mt^neai M4 ««wir MÉJË* 

n MM 

*4F*s*thir»l MAR 
MaetaMry •• c • 

i «.«.e 

i mm 
»03889 
0-08231 
0-010*5 
001*20 
0-01047 
0-0« 102 
•-•3711 
»08143 
»88458 

»MUI 
»01883 
»81998 
•-«•423 
©•©1011 

»8*433 

Ftmm       Nm-hrrmm    Nm-ftmm 
•MMk mm m—k 

I $ 4 

•••4372 

0-01524 
1 17*11 
0-02547 
» 12272 
0 I 507g 
»02093 
* 2*725 
»8532* 
»88148 
088551 
•-•4483 
»88478 
»887*5 
8-81485 
»88399 
»887Í3 
(•«•281 
0-087*7 
»S8387 
9-02*5* 

II 
•4134* 
0-0145« 
•••1444 
0-045*2 

»19757      »18492 
»84*72      •-••543 

0-00211 
0-03134 
Í 0830» 
»00954 
0-00*51 
0-00*73 
»0397« 
9-04ti5 
0-OBI 19 
0-00211 
0-02334 
0005 54) 
o-ae»92 
8-81 847 
»082*4 
0-087»* 
»88342 
•-«635t 
•«375 
»04035 
»••251 
»«447 
»•itti 
»0t»77 
»84387 
»••442 
»98439 
»08125 
»»2237 
»0303« 
»••§•2 

»•tati 
»•4474 
HM4 

»0157* 
»01994 
»2450t 
I 17424 
»0543 ' 
»01044 
»09343 
»05511 
»«8227 
»«•429 
»07*84 
»88374 
»88579 
»«4119 
»88235 

»M239 
»084*4 
»«8234 
»82384 
»88115 
»8)831 
»8t 8*1 

»8835* 
»88872 
»81915 

»8843« 
17 

»18425 
»84201 
»«2838 

»00110 
»01117 
000151 
0-00*94 
i 07*47 
»00549 
»93289 
»043*5 
»00197 
»01949 
»05129 
»08451 
»087*7 
»81041 
»88451 
»08823 
»•»192 
»01 777 
000314 
»0888t 
»«8829 
»8)47« 
»01318 
»01453 

ANN« TAILI 2: RacoNRmucne 

(fimi imput cmfkitm*. 

tMfl 

»05404 
»51312 
»01352 
0-0*435 
0-011*34 
I 04401 
0 1775* 
»85842 
»08384 
»00*00 
»04832 
»06442 
»01342 
»01292 
»08345 

»80188 
»01 «35 
»00153 
000719 
»00371 
000550 
I 19410 
»04315 

»08294 
»03528 

»81241 

cm 
i 

»81884 
»89844 
»0043« 
»00345 
»00247 
»03557 
I 21423 
»08107 
008292 
»03849 
»0822« 
0-08288 
»88571 
»«•358 
»08*34 
»0813* 

8-487»«      »38837      »328M       »31 «29      »44772 8-41S22      »47438      »24827 
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1*59 SovaT  INPUT-OUTPUT TA»LI 

technology matrix (1 - A)  ' 

ritctritol 

dm 
other 
hub 

glfritml mtittmm Tmlmá 
»«tulli) 

-MßrUHm 
AulmmaMm 

Arncultmol 
MUS 

Xlœhtmry 
M«f«dtvorAw«f 

# in II it II 14 le 19 IT 1» It 

000041 0-00124 O-OOOM »Oil S3 »0051t 0-0114* 000053 »00*3« »00*72 »00206 0-01250 
0-0072* 002088 0-01121 »20004 »06357 »21710 »159*3 »10979 »17001 »03133 0-24574 
0 00056 »00194 »00103 »02699 »03225 »01*49 »01374 »01*91 »00176 »00*21 0-01126 
0002ft! »00913 »00485 012695 »15421 »07853 »0*506 »08072 »04167 00295g 0-06)26 
0-0017** 000196 0-00226 0 0(450 0-015 7* 0 01716 0025*1 002149 »02S44 000665 004 S48 
0 00141 0-005*1 »00293 »01525 »01117 002152 »0137* »01121 »01615 000541 0-02001 
»05527 0-04463 »27552 »01242 »0352V 0M353 »0*550 »05325 »0649t »0I4O0 00885* 
0-02525 0-0515* »09M* »04003 »01935 »040M 0-03IJ2 »03414 »03103 »onto 00315* 
1 00070 0-0016* 0-01957 »00145 »00017 »00129 »0011« »00117 »00124 »00050 0-00095 
0-04247 104311 »0**47 »00430 »00215 »00725 »00437 »002*0 »00310 0 00165 000371 o-oi in 0-O5W7 101*40 »04237 »02311 003824 »02910 0-024*0 »03242 »0141* 0-02*01 
0-09214 »00902 0-00501 108*09 »00941 00590t » 1327* »00900 »Oliti »0*220 »00811 
0-00213 0-01ÎS1 »084*2 »0*07! 1 03527 »03545 »02M3 »01701 »02*54 »04577 0-00780 
»00337 0-0170] 0-084«« »005*5 »0031*» 105202 »01002 »06340 »00494 0-003*7 »004*2 
»08173 §•••557 »00210 »001 TV »00100 ©00522 104M3 »001*2 »OBI M »001*7 000237 
O-0O214 «•0*724 0-004*1 0005M »0044* »03070 00091» 1 1174« »00964 002002 »005*0 
0-00122 0*1135 0-0024* 001043 »00094 002533 »OMO« »0012« 109954 001430 »0019t 
0-0*775 »•4331 0-014«» »01537 »00389 0-02745 »03*17 0-00720 »01010 1 029*3 000402 
»08054 »••221 0-08163 »01097 »001M 0010*0 »02505 »08722 000320 0-00121 1 017*5 
»00M8 »•••27 0-01 <m »012*7 »0074« »01170 »01031 »•SOU »08774 »00255 000923 
»•»811 0 8MJ5 »08825 »02257 »00274 »00305 »00524 »OOI72 »00230 »00150 0-00112 
0-862*2 • •0783 ••»343 »01524 0-0061« »00* It »0M42 »010M »«MM »00459 00©7">* 
»0BM3 •-4M24I2 ••BS70 •053*8 »03707 »03 5*0 »03431 »O«}** »•MO» »02300 »02402 
048310 »01H2 •«•73« »Oil» »0M3« »OMO« •0175« 0157t* »05430 0014« 1 »01044 
»012M »043*1 »03151 »03881 »0226t »0395« 0 03*41 »03053 »03*45 »01744 002*27 
0-0835« »wr »«M 75» »01805 »00575 000505 »0M39 0 0839t e«0503 »0035« »08551 
(»•«H S3 •MS 50 »•KW »00904 »OBI M »0043« »•3113 O-082M •«•275 0 08075 »•Ml 5 
»•tei* 1—72 »••MO MMN »093 77 »00163 »••332 0 083*» »•MM 0«M85 »08219 
O-08M2 HWI »OUT© »MI09 »024« »03 IM »•337« 0-M7*7 8*37* »01 »64 »02155 M-08708 MITM »•««a* »01*24 »01062 »0205« »017*t »02147 »•1*47 »08341 »01M8 
'»«•22* MBW •«•874 »01403 »007M 001013 »OIOM »•1575 »MM* 0-005*4 
»08822 

VSm ZXm tosz »00571 
0-0880« 

»010M »«•W7 »01M7 
»•ton« »•MM MMt 

»••8321 MMB »•MIO »«1541 »MOM »01224 »012*2 »•21 IS »012« »08*30 »•»774 
•MHI7 »•MM »••842 MWH »00034 0 0005t »«•MB 8-0SM4 »••»55 »08025 »»Ml 
»02*»* »l«*M »14>ïtt »•WM »045*4 fri IMI »•71J7 »M3S7 »II127 »•25*3 »1453« 
•••••73 MMM »•MM »MOM »03353 »«332« »•1387 »MIM • 04343 »•255« •«5132 
»08M3 MM« MWI »•IMI »OMTt »•1111 »•14)25 »«•751 »•1241 »093*4 •«1233 

»14 »«mi »20894        »4188* »1714» »2*Wt »MM »331*4 »43338 
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ISO 
INTERNATIONAL COMPARISONS OF INTERINDUSTRY OATA 

KNNEX TABU 2: RECONSTRUCTED 

(Full input coefficients. 

Útil* 
attor 

Praemmi 

Repair ùj 
machinery Abramm 

to ¡i 

1. Ferrous ores  0-00808 
2. Ferrous metals    0-14612 
3. Non-ferrous ores  0-01407 
4. Non-ferrous mete»  0-06696 
5. Coking coal  0-02657 
6. Metal products   O-O203S 
7- Coal       . ! 0-07043 
•• OU   0-04052 

,'• O«   0-00125 
10. Other fuels  0-00349 
11. Electrical power   0-03284 
12. Electrical and power MAE     0-02288 
13. Tools and instruments   0-03099 
14. General machinery  0-00934 
15. Transportation MAE  0-01950 
16. Automobiles  0-07869 
17. Agricultural Mt\E   0-06141 
18. Machinery n.e.c  0-01815 
19. Metalworking   0-01436 
20. Repair of machinery    100686 
21. Abrasives   0-00191 
22. Mineral and basic chemicals  0-00850 
23. Synthetics, paints   0-03941 
24. Rubber products  0-0257.« 
25. Lumber and woodworking   0-05622 
26. Paper    0-00432 
27. Construction materials  0-01149 
28- Gl«*»  0-00295 
29. Textiles  0-03322 
30. Apparai and footwear   0-01737 
3I- Food   0-00844 
32. Industry n.e.c  0-00223 
33. Construction   0-00000 
34. Agriculture  0-01127 
35. Forestry  [[ 0-00078 
36. Transportation and communication    0-07091 
37. Trade and distribution  0-02572 
38. Produca n.e.c  0-00755 

39. Labour input coefficients  0-50775 

001937 
003128 
002862 
0-03321 
001864 
000739 
008617 
007075 
O0O28I 
000690 
009127 
0-00416 
0-00846 
000430 
000220 
000626 
000255 
0-00492 
000512 
003142 
107448 
003939 
0-01401 
009876 
002399 
000613 
000724 
000140 
015060 
001802 
003601 
000082 
0-00000 
0-04492 
000033 
0-10748 
0-02646 
0-00222 

Minerai 
and batic 
chemicaU 

it 

0-00305 
002468 
0 00660 
0-01946 
0-04385 
0-00882 
0-12652 
0-07861 
0-00225 
0-00648 
0-07431 
0-00551 
0-00763 
000908 
000754 
0-01441 
0-00236 
0-01706 
0-00442 
0-01700 
0-00040 
113155 
0-05482 
0-02427 
0-04679 
0-01068 
0-00784 
0-00203 
0-04023 
0-02951 
0-03199 
0-00532 
0-00000 
0-02322 
0-00063 
0-49557 
0-04241 
0-00300 

Synthetici, 
pamti 

0-00144 
0-01448 
0-00930 
0-04379 
0-02059 
0-00323 
005462 
0-05879 
0-00546 
0-00421 
0-04013 
0-00294 
0-00329 
0-0O4O3 
000150 
0-00383 
0-00176 
0-00720 
0-00486 
0-01472 
0-00053 
0-06506 
1-27036 
0-00900 
0-04681 
0-01755 
000278 
0-00805 
0-03565 
0-01309 
0-14803 
0-00431 
0-00000 
0-06733 
000072 
007867 
0-04395 
0-01800 

Rubber 
produca 

U 

and 
wooduorkmt       Paper 

IS tt 

0 00110 
O01J37 
OC0429 
002022 
000901 
000637 
003544 
004035 
000245 
000332 
003368 
000229 
000382 
000359 
0-00137 
0-00415 
000140 
000724 
000481 
000973 
000034 
002678 
044714 
112362 
003507 
000906 
000227 
0-00312 
031014 
001027 
0-06141 
000630 
000000 
O0878S 
000053 
007824 
004263 
001311 

0-00123 
0-01806 
0-00150 
0-00700 
0-00942 
0-00939 
0-03926 
0-06968 
000052 
0-00497 
0-01592 
0-00274 
000512 
0-00436 
000386 
0-01510 
000886 
000429 
001243 
0-00976 
000086 
0-00516 
0-02477 
002032 
1-34047 
0-00509 
000384 
000534 
005839 
002643 
0-01040 
0-00069 
0-00000 
002277 
001771 
0-23278 
006572 
0-00164 

0O0114 
0-01805 
0-00172 
0-00784 
0-00559 
0-00592 
0-08267 
0-04952 
000116 
0-01303 
0-04818 
0-00322 
0-00531 
0-00865 
0-00271 
0-00775 
000339 
0-00546 
0-00671 
0-00832 
0-00047 
0-02045 
0-01647 
0-01261 
0-38211 
107791 
000922 
000208 
0-03976 
001821 
0-00701 
000065 
oooooo 
001460 
000541 
0-16760 
0-10376 
0-06753 

Construction 
matmalt 

O00396 
005690 
000820 
0-02101 
001139 
0-01145 
010861 
0-0^599 
000330 
000902 
005283 
0-0C488 
0-00868 
000956 
0-00555 
0-01413 
0-00380 
0-02275 
000442 
0-02158 
0-00050 
000460 
0-01740 
0-02128 
005319 
0-01068 
1-21450 
0-00088 
O0269S 
0-01740 
0-00880 
0-01609 
OOOOOO 
001140 
0-00077 
0-35048 
007930 
001200 

0-42617     0-47186      0-29741      0-28275     0-56432     0-45713     0-57511 
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1959 SOVIET INPUT-OUTPUT TABLE (continued) 

technology matrix(J~A)~x 

Apparel Transportation Trad* 
(¿last TtxtiUi foottotar Food 

Indiutry 
n.t.c. Conitructùm A/rkuiture Portttry 

and 
communication 

md 
attribution 

Product! 

ta I» 30 31 32 33 M SI 3« 37 3» 

000909 0-00028 0-00034 0-00048 0-00169 0-00477 0-00049 0-00035 0-00110 000063 000019 
002732 0-00449 0-00514 0-00814 0-02980 008602 0-00828 0-00591 001784 001059 000293 
000289 0-00054 0-00064 0-00075 0-00369 0-00474 0-00080 000040 0-00191 0-00093 000026 
0-01339 000254 0-00300 0-00348 001736 0-01924 000369 0-00173 0-00898 0-00440 000120 
000567 0-00126 000149 0-00170 0-00660 0-01380 000195 0-00147 000358 000200 000072 
001588 0-00127 000198 0-00164 0-00286 0-01401 000162 0-00141 000555 000293 0 00143 
006412 0-01083 001176 0-01543 002874 iJ-04952 000976 000590 010022 001768 000944 
005302 0-01340 0-01297 002511 002301 0-04417 003789 002505 011455 0-01086 000802 
0-00177 000035 0-00037 000030 0-00086 0-00139 0-00019 000009 000063 000022 0-00013 
001915 000189 0-00191 000109 000252 0-00389 0-00064 0-00029 0-00191 000128 0-00088 
002726 0-00914 0-00967 0-00747 0-02177 0-02458 0-00667 0-00277 0-02337 0-00861 000464 
0-00345 0-00124 0-00125 0-00190 0-00987 0-00760 0-00284 0-00045 0-00383 0-00285 000074 
0-00508 0-00124 0-00131 0-00186 0-01177 0-02350 0-00229 0-00069 0-00525 0-00231 000057 
0-00418 0-00288 0-00254 0-00177 0-00688 0-00663 0-00111 0-00041 0-00243 0-00552 0-00065 
0-00288 0-00060 0-00063 0-00111 0-00336 000217 000117 000048 0-01532 000053 000059 
0-00706 0-00162 0-00163 0-00301 0-01136 0-00827 000382 0-00097 0-02332 000160 000139 
0-00298 0-00156 0-00123 0-00291 0-00780 0-00396 000627 0-01298 000136 000077 0 00033 
0-00557 0-00375 0-00351 0-00849 0-01694 0-01407 0-01293 000094 0 01020 0 01318 000076 
001485 0-00232 0-00349 0-00344 001360 004490 000469 001071 0-00144 0 00119 000053 
0-03253 0-00699 0-00566 0-01593 0-01803 0-00802 0-02682 0-00119 001060 000154 000095 
0-00215 0-00011 0-00021 0-00017 0-00042 0-00087 0-00028 000006 0-00023 000027 000005 
0-00603 000374 0-00436 0-00546 0-02280 000432 0-01107 001075 000396 000259 000169 
002503 0-02478 0-03082 0-00563 0-07189 0-02022 0-00580 000207 0-02593 0-00700 000737 
0-01015 0-00385 000534 0-00398 0-03088 0-01145 0-00368 0-00207 0-04278 000770 000314 
0-06889 0-00952 0-01626 0-01981 0-04053 0-15426 0-01147 0-00773 003463 004650 0-02342 
0-01353 0-00388 0-00683 0-00862 0-03220 000567 000493 0-00194 0-00215 0-05579 005918 
0-01185 0-00096 0-00107 0-00162 0-00144 0-22417 0-00125 0-00399 0-00775 0-00083 0-00082 
101573 0-00032 0-00046 0-00141 0-00106 0-01218 0-00039 0-00011 000108 0-00030 0-00019 
0-03267 1-32555 0-608T7 0-01479 0-02659 0-02926 0-01067 0-00275 003031 005728 001433 
0-01955 0-00382 1-14380 0-00674 0-00643 0-or.oio 0-00531 0-00198 001253 001138 000202 
0-00634 0-01552 0-06321 1-32147 0-20768 <M).000 0-05304 0-00148 000473 0-00365 000135 
0-00058 0-00215 0-00290 0-00141 1-00122 0-00348 0-00346 0-00028 0-00086 0-00033 0-00011 
0-00000 0-00000 0-00000 0-00000 0-00000 100000 0-00000 ooooon 0-00000 0-00000 0-00000 
0-01092 0-27367 0-18847 0-49405 0-13230 0-01248 1-32524 0-02074 0-01101 0-01370 0-00386 
000099 0-00013 0-00026 0-00028 0-00084 0-00444 0-00016 102065 0-00047 0-00064 0-00570 
0-15323 0-02960 0-03416 0-05265 0-05367 0-11644 0-03911 0-03169 1-06385 0-03130 0-03961 
0-12001 0-05542 0-08098 0-11701 0-16407 0-03450 0-08149 0-00594 0-02091 101152 0-01125 
0-01472 0-00093 0-00769 0-00296 0-05731 0-01407 0-00121 0-00050 0-00147 0-00398 100386 

0-47400 0-32073 0-25272 0-46978 0-39849 0-45876 0-90715 121144 0-58145 0-52492 0-62477 

»M*K - machinery rad «quipownt. ^.«.c. - not «IMWII«« cl*MjA*d. 
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ANNFX TABLE 3: COMMODITY CLASSIFICATION EMPLOYED IN THE RECONSTRUCTED 38-SF<TOR INPUT-OUTPUT 
TABLE FOR 1959 

RKfmtrmttd Kctm dmmatioH IU^npwm* UMììl'Ziu* 

1. Ferroi« ores Ferrous ore» and non-metallic raw material» for ferrous   Part of I 
metallurgy 

2. Ferrous metals Cast iron, steel, ferro-alloys, rolled steel plate and sheet,   Part of 1 
rails and pipe 

3. Non-ferrous ores     Non-ferrous ores Part of I 

4. Non-ferrous metals Non-ferrous metals and industrial diamonds Part of 1 

5. Coking coal      Coke and products of coke-chemistry, including tar and 2 
coal-based oils 

6. Metal produco Industrial metal products: nails, wire, bolts, pins, springs,        3,4 
chains, welding electrodes, and other small metal 
items; refractory materials 

7- Coal       Anthracite and lignite; coal briquettes 5 
8  °a      Extraction of oil, gas by-products; oil refineries and       6,7 

processine of oil products 

'• O**     Extraction of natural gas g 

10. Other fuels     Peat, peat briquettes, oü shales, liquid fuels from coal       9-11 

11. Electrical power       Generation of electrical power (thermal and hydro) and of        12 
steam as by-product 

12. Electrical and power machinery   Steam boilers and equipment, steam and gas turbines       13 14 
and equipment nuclear reactors, steam engines, diesel engines, and 

other prime mover:,; electrical machinery; electrical 
lighting fixtures; electrical household appliances 

13. Tools and instruments     Cable and wire producta; woodcutting and metal working   15,19-21 
tools, electrical tool», 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 

14. General machinery Metal and woodworking tools, lathes, and drills; forging     16-1«, 
•nd pressing equipment; casting equipment; mining 22-30 - 
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 

15. Transportation machinery, Transportation machinery and equipment; shipbuilding        31 
equipment and spare parti and aircraft production 

16. Automobiles     Passenger automobiles, trucks, and other motor vehicles        32 

17. Agricultural machinery, equip-   Tractors and other agricultural machinery and equipment        33 
ment and spare parts 

18. Machinery not elsewhere ciani-   Radioelectronics and communication equipment; mis-     omitted 
ra ceUaneous machinery and equipment 

19. Metalworking Sanitary engineering equipment; metalware and hard-     35-37 
ware; metal furniture; metal frames, structure«, bridges 

20. Repair of machinery      Repair of all machinery and equipment 38 

21. Abrasives    Abrasive» and graphite products 39 

22. Muieral and bask chemJcalt        Mineral chemicals: sulphur, calche, etc.; basic chemicals:     40,41 
ammonia, nitrate fertilizers, inorganic acids and salts 

23. Synthetics and paints Anuir* dyes, synthetic resins and plastics, synthetic  42-46,4« 
flores, organic synthetics, synthetic rubber, paint and 

  lacquer; pharmaceuticals and photochemicals 
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I SSR i„M 

24. Rubber products Tire», tubes, hoses and other rur-h*r products, asbestos 

23. Lumber and woodworking Logging, lumber and woodworking, furniture and other   4'V52, 54 
wood products 

26. Paper Paper and paper products, wood pulp and cellulose 

27. Construction Cement, gypsum and other construction materials, brick, 
ceramic blocks, tiles, insulating materials and concrete 

2*. Glass Qiut and porcelain-faience products 

29. Textiles Textiles, hosiery, knitwear and felt goods 

JO. Apparel «nd footwear Clothing and apparel, leather goods, footwear and fur 
products 

3,1 Food     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, perfumea and other 
(osmetics 

32. Industry not elsewhere classified   Industrial products not elsewhere classified; printing and 
publishing; musical instruments and toys 

33. Construction Construction, new and maintenance 

34. Agriculture  Agriculture, crops and animal husbandry 

35. Forestry       Forestry 

36. Transportation and communi-   Freight   transportation,   and   communications   serving 
cations production 

37. Trade and distribution Retail and wholesale trade, including eating facilities, 
supply and distribution services, procurement of agri- 
cultural products 

38. Products not elsewhere classified Metal scrap collection, publishing, non-commercial 
hunting and fishing, and other activities not elsewhere 
classified 

47 

53 

55 

56 

57 

58, 59 

60-65 

omitted 

66 

68-69 

70 

71 

72 

73 

11 • "rSif*!?" 91*0* 8t«í*'<»IA<'mm»*'«¡on of the USSR, Farms mni Instruttitmt fot IH» Input-Output, trin.lr.ted by 
U.a. Department of Commerça, Office of Technical Service«, Washington, DC, IMS. 

-jJÎ!20o»,îï2b'r,.,ïi,r *? "??•in *• P"0'«*«* truncated vemon of the 1»»0 Soviet input-output teble.Tt.S.U., Naro*«* 
wtoÉÊêu» SSS/t v iMOgaéu, Mnecow, IMI, pp. 10S-14S. 
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A   COMPARATIVE  STUDY  OF  THE  INPUT  STRUCTURF   OF mir  riir^i^*» 

INDUSTRIES IN SEVERAL INDUSTRIAI[Y ^^OVm   •NÍmí^C^ 

Hans Wittmeyer, Verband der Chemischen Industrie, Frankfurt-am-Main 
Federal Republic of Germany 

I. COMPARISON BETWEEN THE FEDERAL REPUBLIC OF 

GERMANY, ITALY AND THE UNITED STATES: YEARS PRIOR 

TO 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 Möller 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.1 

The data for Italy and the United States are taken 
from relevant literature.2 The earlier German figures 
derive from the official census of industries made in 19363 

and relate to the area of the former "Deutsches Reich". 

The German figures 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.4 An early portion of this work has 
already been published;4 the remainder is in preparation. 

circumstances a comparison of the Italian data of 1953 
with the German data of 1954 in table 1 seems lustiliable 
The comparison of the United States chemical industry 
in 1947 with that of the Federal Republic m 1954 (tabic 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 ol 
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 must be permitted in a pioneering work such as 
that first prepared by Leontief (reproduced in table 1) 
Here the item "undistributed", for instance, amounts to 
more than 40 per cent of the gross production in 1919 
and 1929, which fact necessarily reduces the value of 
the other identified inputs. 

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 

1 Hereafter referred to as Chemieverband. 
Instituto  dello  Stato,   "Le  Interdipendenze  strutturali   del 

sistema economico nazionale", chap. IV, Relazione generale sulla 
Situazione economica del Paese 1954 (Rome); Wawily W. Leontief 
(ZZwC"¿re

t
0Á'^ imer'M" Economy 1919 to 1939, 2nd Edition 

(New York   1951);  Stanford Research Institute, Calif., Chemical 
MITÄ^J

01
: " PP III:   W   Duane Evi»« •d 

Marvin Honenberg,   The mterindwtry relations study for 1947" 
ine Review of Economics and Statistics, May 1952; US Depart- 
ment of Commerce Bureau of the Census, Census of Manu- 
facturers: ¡947 and 1954 (Washington, D.C.). 
c.?n. "Lf'*íe'íche Erhebung". See Die Deutsche Industrie, 
Gesamtergebnisse der amtlichen Produktionsstatistik (Berlin, 1939) 
uiîï itc?reíe d« Reichsamts for wehrwirtschaftliche Planung" 
Heft I ; further reference was made to unpublished details from thw 

]TT£°•. records of »he former Reichsstelle Chemie in Berlin 
eneran!«? S?*?* ^V^^^ ^^ of "«"«¡als and 
SÄi» ' ì> : ,95tand, '?« derlve from Ergebnisse der Erhebung 
w&ÍS? ^ritf"3r/fcr I'&s,rie l954 ^««o»" Statistical Office, 
B«Sïfrtn)' ïîd from. ^ dat* k Xoitenstrukturerhebung 1950, Federal Republic of Germany. 
rk3nSuWittm5"r Va Freder«* Hauck, "Über den Input der 
ïA,'l5flï".ir,

J
ta Strukturuntersuchungen des Referats Statistik des Verbandes der Chemischen Industrie", in 

Chemische Industrie. Heft 7/1957. -~««u mum«» , in 

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 classifications of 
the industrial branches into a comparable scheme has so 
far only partially been solved. The differences in the 
definition 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 1 and 2. The aggrega- 
tion of the groups was dictated primarily by the nature 
of the available statistical data of the 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, ind'tstrie chimiche e delle fibre artificiale, is 
generally parallel to the German definition of chemische 
Industrie, which includes Kohlenwertstoff-lndmtrie. In 
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 them com- 
pletely comparable. 

157 
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TABLE 1 : COMPAJUSON or THE INFUT STUUCTWIE or THE CHEMICAL INDUCT** OF THE FEDERAL REPUBLIC OF GERMANY IN  1934 WITH THAT 
OF ITALY IN 1953 

Federal Republic of Germany (l»fé) 

Input category 

Kohlenbergbau 

Mineralölverarbeitung 

Fremdstromerzeugung 
Waster und Fremddampf 

Sonstiger Bergbau 
Steine und Erden 
Glas und Feinkeramik 

Eisen und Stahl 
NE-Metalle u. HUttenvorst. 

Maschinenbau 
Elektrotechnik 
Feinmechanik u. Optik 
Eisen-, Blech-u Metallwaren 

Asbest- und Gummiwaren 

Kunststoffverarbeitung 

Zellstoff- u. Papierind. 

Sägewerke und Holzbearbeitung. 

Textilien 

Pflanzliche und tierische Rohstoffe 
Genussmittelindustrie 

Transport 

Chemie-Input (innerrer Input) 

Abschreibungen 

Arbeits-, Kapital- und Unternehmerein- 
kommen, sonstige Vorleistungen und 
Steuern 

Mülton, 
ef DM 

31(H) 
270 

2980 
1289 
645 

788 
3240 

13 0 
330 
290 

220 0 

17 6 

220 

396 

1030 

438-0 
1084 

3280 

1,9720 

862-0 

Percentage 

production 

918 1       7 43 7-4 

1680       136        14 

2 51\     2-7 
0-20/ 

2-41") 
105 Y    40 
0-52 J 

0-64\ 
2-65/ 

0-1 li 
0-27 1 
0-24 f 
I 78J 

32 

0-14 

0-18 

255-4      207 

0-36 

0-83 

355\ 
0-88/ 

2-66 

16-0 

7-0 

01 

02 

2 1 

04 

08 

4-4 

2-7 

160 

70 

Italy (ins) 

Percentage 

production 
Milium, 
afUre Input category 

3-3 

2-4 

3-4 

69 

20 

/1-4        9,754 
\I9      13,154 

16,821   Industrie dei derivati dei petroli 

Estrazione di combustibile 
Industrie dei derivati del carbone 

2-4 

3 4      23,492   Energia elettrica, gas e acqua 

T6-3 
\0-6 

43 526   Estrat'one di minerali 
ani    Industrie dell« lavorazione de minerali 
'        non metallici 

20      13,803   Industrie metallurgiche 

2 4        2 7       2-7      18,620   Industrie meccaniche 

0-2 

01 

23 

01 

0-1 

6-6 

02 

01 

no 
113 

01 

01 

1,351 Industrie della gomma 

515 Industrie manifatturiere varie 

6,885 Industrie della carta e cartotecnica 
8,853 Industrie poligrafiche e editoriali 

885 Industrie del legno e sughero 

984 Industrie tessili 
Industrie del vestiario 

13,374 Agricoltore e foreste 
32,471 Industrie alimentari e del tabacco 

(20)     (20)    (14,010) Clraosporti) 

2 8       2 8      19,181   Industrie chemiche e 

7-6       7-6      53,000   Ammortamenti 

•fere artmeak 

5,5761      45 2      45 2       594     59-4    411,821   Prodotto netto 

Bruttoproduktion 12,335-9    100-0    1O0-0     100-0   100-0    692,621    Produzione vendibile 



INPUT STRUCTURE OF CHEMICAL INDUSTRIES H    WTTTMfYH 

TAB« 2 COMPARISON Oí THE INPUT STRUCTUM OF   THf  (HCMK AL INDtJSTRV  IN   THt   FM»RA|    KtPI IIH 
OP THi UNITED STATW or AMCRK A IN l<M7 

Filarmi Rtpvàhc at Gtmmtf < I»»*) 

lafut cmttfry 

Ptrtamaf 

4 DM pnJZZm 
Ptrcmlaaa 

JpPr>m#FPfOM 

i» <i«»»v* IN NMvurn !M*i 

''mua Statu    rf   «M» , iinf\ 

tí i S 

Kohlenbergbau 
Waiter-und Fremddampf 

M ineralöl Verarbeitung 

Fremd ström 
Sonstiger Bergbau 
Eilen und Stahl 
Fisen-. Blech- u MeUllwaren 
NE-Metalle 

Maschinenbau 
t lek trotee hm k 
Feinmechanik und Optik 

Steine und Erden 
(/las und Feinkeramik 
Asbest und Kautschuk 
Sägewerke und Holzbearbeitung 

K unatstoffverarbeitung 
Zellstoff und Papier 

Textilien 

Pflan/I u tier Rohstoff» 
Genutunittelinduetrie 

rranaportkoaten 
( hemie (innerer Input) 
Kosteneteuera 

Abachreibun«a« 
Personalkoeten 

U« 
VorleMungaa 

9111 
270 

IMO 

103-0 

i1> 

14 

7« 

I 4 

I« 

310-0 25 2 5 
29«0 24 24 
711 0-« 0* 

22(H) 1 1 1 8 
3240 2« 2« 

13 0 »•'1 
330 fr3 y 0* 
290 0-2J 

1219 101 
64 5 fri y 1 6 
17« fri J 
39« fr3 fr3 

220 0-2 »2 
2554 2 1 2 1 

M2-0 
2,5«-« 

IM« 

fr»       0-1 

>*i 
21« 
IS 

2445 5      112 

» {r. 
0-» 
I 7 
0 5 
1 1 
12 

»7 

O« 
1 7 
fr5 
1 I 
1 2 

fr5 
0-0 
0-0 
fri 
frO 

fO-4 
13    ^fr* 

Ifr3 
0-4    / 

10-4 

fr2 
3« 

0-1 

fr2 
Í32 
\fr4 

75 *    ( out minuta 
«I "»    ( oke and pruduti» 
21 u    Natural  manufactured »nd mixed i 

2*4 
211 2 

i7 e 

20*0 
5* 3 

111 I 
144* 

*5 1 
1 5 
21 

1*0 
1 1 

Crude petroleum and naturai gai 
Pefroteum produit* 

Electrk light and powei 
Mining 
Iron end steal 
Metal produit« 
Non-farrous ñu-tal* 

Machinery 
Motor vehicles 
Transportation «quipnx-ni 
Professional and «esamini 
Ftattncal tfoods 

45 7 Stones, «and. clav  ahrasivei 
1* I iilaas 
1*4 Rubber produits 

Furnitur« and tinturen 
49 9 I.umber and wood 

24 7 Plastic products 
311 I Paper and aJhsd product* 
42 5 Printing and pubhehmg 

«7 Textile msll producís 

4310 3*1 
0-9/ 

4-5 1-7 ri2 140-0 AgrieHttisfe 
1014 <?s m* Pood and kmdred products 

to-« fr7 Tobacco manufactwrsng 

32*0 2 7 27 29 29 3475 * TmKNÊjp&Fvtfâ&È 
,972-0 l*-0 1«« 27 7 27 7 3,322 « Chemicak 
554-0 4 5 4 5 5 7 5 7 

8-0 
»3 
0-2 
7« 

«71 « 
31 

11 « 
24 4 

13» 0 

(government servii« (taaesi 
leather and lestbet products 
Miscellaneous memrfactur»* 
( onetruction 
".^wHssnT (nVSUanSlBB 

47 7 4» 1 321     3.9349 Households (tentai and 
sactudrng eserunenowi 

Bruttoprodsjktsoa 12,3359 Mfrt    MM   12^339   Gross rreaat) 
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TABLE 3: INPUT CXXFRCIENTS or na UNITO) STARS aameAL INDUSTUY* 1919, 1929,1939 AND 1947 

(Percentage!) 

Input 

1 Chemicals and allied products  5 7 
2 Agriculture   91 
3 Food and kindred products   2-3 
4 Tobacco manufacturing   — 
5 Energy  — 

(a) Coal-mining     1-3 
(b) Crude petroleum and natural gas  0-2 
(c) Petroleum products   0-2 
(d) Natural, manufactured and mixed gas  0-3 
(e) Electric light and power  0-2 
(/) Coke and ita producta       01 

6 Mining  — 
7 Iron and steel  — 
8 Metal produco  0-3 
9 Non-ferrous metals    1-2 

10 Machinery  — 
11 Motor vehicles  — 
12 Transportation equipment   — 
13 Equipment: agriculture, construction, mining   — 
14 Plumbing and heating equipment  — 
15 Professional and scientific equipment  — 

16 Electrical goods   — 
17 Furniture and fixtures   — 
18 Lumber and wood   1-4 
19 Stone, sand, clay and abrasives  1-6 
20 Glass   — 
21 Textile-mill products   — 
22 Apparel  — 
23 Leather and leather products  0-2 
24 Paper and allied products  — 
23 Printing and publishing     — 
26 Plastics products    — 
27 Rubber products    — 
28 Miscellaneous manufactures    — 
29 Construction  — 
30" Transportation  0-3 
31 Personal services    — 
32 Remaining industries  5-3 
33 Labour and capital consumption   218 
34 Government (direct and indirect taxes)   3-1 
35 Undistributed  45-4 

Gross production  100-0 
(Millions of US dollars)  (3,404) 

69 172 276 
4 8 36 61 
15 10 50 
— _- 0-0 
— _ 3-7 
10 15 06 
02 — 02 
02 14 IS 
01 II 02 
10 — 06 
10 — 07 

OO —. 15 
— 01 04 

0-1 _ IO 
15 19 11 
— 0-0 05 
— __ 0-0 
— — 0-0 

  01 
— — »1 

—   OO 
— 0-0 — 
03 — 0-4 
2-1 26 03 
— — 0-5 
— 0-2 OO 
— 0-0 — 
06 01 OO 
— 14 2-7 
— — 0-3 
— — 0-2 
— 01 0-3 
— 00 0-3 

0-5 »4 0-2 
2-7 46 28 
— 3-7 — 

1-3 19 6 16 
25-4 210 30-1 

— 3-7 5-5 
4M 14-0 — 

1000 1000 100-0 
(4,050) (4,914) (1Î.93«) 

Mndudinf nftibl« ail«, which tn net inahuted in tfe» Ow «Mi. 
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I »SI t 4    (»tpet-KUM |g ir» rHt (H.K 
«Hn(».«»IWfHWK  M  INI,..„B»,N,HMH»IIAI   RlPiBlK  OIOmMANY 

*MI.  THf  L «ATI» Sures Of AMMK A 

Mattnal inputl 
i mtta staisi thtprnmu        at p*r, r-uuitt at 

(»I   V í .<«*/) s**»»» 

4   *«aW, mtluded by the Federal M, „/ G,r,•»y tor «or fty the fnUtd States of Amenca 

Ferro-allov» 
C oka-oven by~r»r<iducti 
Candles 
Matches 
Fireworks 

Linoleum 
Roofing felt 
C hemic»!* for photography 
Lead penult 
( art* n paper and inked ribbon* 
Silicon« carbide and aluminium oxide 

140,10) 
128,617 
18.666 

56,386 
15.331 
67,208 

274,051 
210,994 
45,49¿ 
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 

TOTAL   1,025,824       1,593,687 

58 
70 
43 
42 
45 
44 
63 
35 
47 
53 
42 

54 

#   Product* mch+4 by the United States of America but not by the Federai Repubtk of Germany: 

Vegetable oils 
Salt (edible) 

1,667,911 
46,570 

1,581,487 
71,636 

TOTAL   1,714,481        1,633,123 

85 
32 

117 

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 aid there would thus 
not be much danger of misinterpr station. 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 definition. Vegetable oik are particularly im- 
portant in that they have a markedly different input 
structure, which concentrates on raw agricultural suples. 
Vegetable oils are included only in table 3 and have been 
excluded from tables 2, S and 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 at far as supplementary data on value-added 

IntaNeil. 2 and 6 the original German and Italian denomina- 
tiona of the industrial sectors have not been traMfauedkord« 

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 and 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 m-d-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 of the dato 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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TABLE 5: INPUT COEFFICIENTS FOR SUBSECTORS* 

(Percentages) 

To: 

From: 

1. Chemicals and allied products, total 

Inorganic chemicals  
Organic chemicals   
Plastic materials  
Synthetic rubber  
Synthetic fibres  
Explosives and fireworks   
Drugs and medicines  
Soap, glycerine and related products 
Paint and allied products   
Gum and wood chemicals   
Fertilizers    
Animal oils  

2. Energy, total 
<«) 
(b) 
(c) 
W 
(*) 
(0 

Coal-min'ng      
Crude petroleum   
Petrolrum products   
Natural, manufacturing and mixed gas   
Electric light and power   
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  
11. 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. Apparel  
23. Leather and leather goods   
24. Paper and allied products  
25. Printing and publishing  
26. Plastic goods  
27. Rubber products  
28. Miscellaneous manufacturing  
29. Construction  
30. Transportation   
31. Personal services  
32. Other industries .[.....[ 
33. Households (labour and capital) .."!!".'!.'!!"*' 
34. Government services   

35. 

Chtmkalt 
Tital 

27-7 

40 
8-6 
1-2 
0-0 
0-2 
0-1 
20 
21 
20 
0-6 
0-7 
41 
21 

4-2 
0-6 
0-2 
1-8 
0-2 
0-6 
0-8 
12 
7-5 
00 
1-7 
0-5 
11 
1-2 
0-5 
00 
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 

70 
32-8 
5-7 

Grots production  JQQ^J 

(Value in $1.000,000)       12j023 

Inorganic 

201 

66 
7-8 

10 
09 

01 
1-6 

21 

91 
2-2 
00 
20 
0-7 
2-2 
20 

0-2 

7-6 
0-2 
0-3 
3-7 
0-4 

01 

0-3 
1-6 
0-4 
0-2 

10 
0-1 
0-0 
0-3 
0-1 
0-2 
5-5 

3-5 
38-8 
6-5 

10(H) 

1,094 

Organic 
dicmicaU 

29-7 

64 
15-8 

1-2 
0-1 
0-2 
0-1 
1-8 
0-5 
1-1 
0-5 
01 
0-1 
1-8 

8-2 
10 
0-5 
2-8 
0-6 
11 
2-2 
1-8 
4-9 

0-4 
0-6 
11 
1-5 
0-4 

0-0 

10 

fr3 
0-1 

1-3 
0-1 
0-0 
0-3 
0-1 
02 
3-3 

1-8 
361 
68 

100-0 

1,672 

Plastic 
mauriali 

46-5 

1-7 
34-3 
00 

4-5 
2-8 

0-3 
0-9 

1-4 
0-5 

0-2 
00 
0-5 
0-2 

2-6 

0-4 
0-0 
0-3 
0-3 

02 
0-0 

7-1 
0-1 
20 
0-2 
M 
0-2 
31 

2-5 
27-2 
4-8 

100-0 

592 

* Kgdudim proo—inç of «fUlli olh. 
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(Percentages) 

Synthetic 
rubber 

29-8 

Syntiutk 
fibra 

170 

Expbmm 

firtmrkt 
and 

Soap, Paint and Gum 
glvcerint aliud and wood 

and rtlatêd product» cktmicaU 
products 

Ftrtilitm 

25-8 22-9 385 26-9 3-3 300 

Animal 
oils 

MixcMa .._ 
chnucaU 

15-8 299 

0-7 3-6 10-7 1-3 2-9 1-3 1-3 16-8 1-0 4-2 
19-7 111 2-3 5-4 2-4 6-8 — 05 08 7-0 

— — — — 0-3 5-8 — — 06 10 
— — — — 0-1 — — — 02 0-1 
— 01 — 0-2 0-2 01 —   05 04 
— — 0-7 — 01 — 02 0-1 
— 0-2 — 11-7 0-6 0-2 09 2-3 

4-4 0-8 10-9 0-4 2-5 0-4   1-7 7-0 
— 0-5 — 0-1 0-8 10-4 —   0-4 15 
— — — 0-1 0-5 0-3 0-8 — 1-5 
— — — — 0-1 — — 11-6 05 0-1 

0-6 — — 20 240 0-5   04 5-3 2-3 
4-4 0-7 1-2 1-7 40 10 1-3 06 3-7 2-4 

25-2 2-6 2-8 10 0-9 3-3 1-3 4-8 07 3-7 
0-1 1-7 0-5 0-2 0-2 0-2 07 0-0 0-3 0-3 
— — — — — — _ 1-1 

240 0-6 0-9 0-4 0-5 2-3 01 Ol 02 1-4 
0-2 00 0-3 0-0 01 01 0-3 00 Ol 0-1 
0-7 0-3 0-8 0-3 0-2 0-4 0-3 06 02 0-6 
0-2 — 0-3 0-1 00 0-3   40 OO 0-2 
— — — 1-2 0-3 0-9 24-5 02 21 11 

0-1 0-8 0-3 1-7 10-0 11-8 04 08 44-3 46 
— — — — — —     00 

— — 0-1 0-0 0-0 2-2 _ 8-4 21 
00 0-3 0-6 0-1 0-7 0-5 04 0-1 11 06 
— 0-0 1-3 0-5 10 3-3 2-5 00 Ol 1-6 
— 0-1 0-1 0-1 0-2 4-4 01 0-0 03 0-2 
10 0-4 0-3 0-2 0-3 1-3 0-3 03 0-9 
— 0-1 — 0-1 0-1 0-0 
— — 0-3 — 00 — — 00 _ 

— — — — — — —   _ 
— — — — — — — _ __ 
— — — — — 0-2 —   __ 0-8 
— — — — — 0-2 — — _ _ 
— — — — — — _ 
— 0-3 3-5 — 0-1 0-0 11-5 _ 0-1 OO 
— — — OK) 0-2 10 — 03 _ 0-5 
— — — 2-8 0-3 0-1 0-1   Ol 14 

0-9 0-0 00 0-0 — — 0-2 00 

— — __ z 0-2 
0-9 12-3 1-9 3-2 4-4 1-3 0-2 4-3 3-7 
0-0 0-2 0-1 1-1 1-0 02 01 00 0-3 
— 0-0 0-1 0-2 0-0 03 0-1 

0-2 0-1 0-3 0-3 0-4 03 04 Ol 0-5 0-4 
— — 0-3 — — 0-0 _ 2-4 Ol 0« 

0-2 0-8 0-3 0-1 0-1 0-1 0-2 04 Ol 0-1 
3-2 2-8 2-5 1-5 1-9 2-2 4-0 10-5 10 1-9 
— — — — — __ 
3-6 2-3 4-5 12-4 9-7 31 4-4 6-0 14-6 130 

30-8 48-7 46-5 43-8 25-4 32-0 42-4 26-3 16-3 27-2 
50 11-2 7-4 6-8 4-5 4-3 4-0 5-4 2-4 SO 

100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 lOOO 100O 

253 727 159 1,270 1,533 1,627 157 523 776 1,640 
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TABLE 6: PRODUCT MIX OP THE CHEMICAL INDUSTRY IN THE 

 _       -      ~~.... ,w.^w,,,j v^i   imLRuxLiuoiRi   LIA1A 

FEDERAL REPUBLIC OF GERMANY AND IN THE UNITED STATES OF AMERICA: 1954 

Federal Republic of Germany United States of America 
Percentage 

of 
total 

Percentage 

Chemical product category 1,000 DM 
of 

total wsi.ooo Cenni» code Chemical product category 

1. Anorg. Industrie- 
Chemikalien 

DUngemittel 
1.732,090 
1,272,968 

1,962,571 
855,196 

2811,2,9 
2871,2 

Industrial inorganic chemicals 
Fertilizers 

Ferrolegierungen 105,046 11,929 

102,833 
195,390 

34,698 

2861051 
2862051 
2895 
2896 
3291,111 
3291, 121 

Charcoal 

Carbon black 
Gases (compressed and liquefied) 

Silicone carbide and other 

251 190 

262,174 3313 elcctrometallurgical products 

3,110,104 3,424,791 
2. Organische Industrie- 

chemikalien 1,760,500 
2,720,648 2822, 

2829 except 
2829411, 

Industrial organic chemicals 

organ. Farbstoffe 600,393 

Gerbstoffe u.-extrakte 
Synth. Aromen u. Essenzen 

68,648 
10,437 

75,810 
99,222 

87,426 

611 
28414 
2861,2 
3,5 
2861051 
except 
2862051 
2821 

Glycerine 

Gum and wood chemicals except 
charcoal 

Cyclic (coal-tar) crudes 

197 176 

193,902 29323 Coke-oven by-products 

2,439,978 3,177,008 
3. Kunststoffe einschl. 

synth. Kautschuk 
4. Chemiefasern 

1,044.485 
993,698 

8-4 
80 

10-3 
6-6 

1,855,654 
1,202,343 

2823, 2824 
2825 

Plastic materials and synthetic rubber 
Synthetic fibres 

5. Pharmazeutica 1,077,253 8-7 108 1,946,672 2831, 3, 4 Drugs and medications 
6. Seifen und Waschmittel 

Körperpflegemittel 
701,773 
285,776 

405,031 2841 except 
28414 

Soap except glycerine 

Textil-u. Lederhilfsmittel 
Schuh-, Leder-, Fuss- 

bodenpflegemittel 

200,000 

95,765 

10-4 12 2 

744,481 
977,899 

59,516 

2893 
2842 
2843 

Toilet preparations 
Cleaning and polishing 
Sulphonated oils and treatment agents 

1,283,314 2,206,927 - 

7. Sprengstoffe, Pulver, 
ZUnd waren 

183,680 
61,246 
20.537 

2826 
3983 
3985 

Explosives 
Matches 
Pyrotechnics 

168,599 1-4 1-5 265,463 
8. Chemischer Bürobedarf 15,543 2899373, 

5,6 Inks 

107,099 0-9 0-9 
50,986 
90,990 

3952 
3955 

Lead pencils, crayons 
Carbon paper, inked ribbon 

157,519 
9. Fotochemie 193,713 16 2-5 442,944 38615,6 

7,8 

28991,2 
2897 

Photographic equipment 

10. Saaten- und Pflanzen- 
schutzmittel, Schäd- 
lingsbekämpfungsmittel 137.34S M 1-5 

96,979 
177,95« 
274,933 

Insecticides, weed killers and 
fungicides 

11. Leime und Klebstoffe, 176,667 
Gelatine usw. 27,111 

1-6 1-0 180,224 2894 
12. Industrielle öle, 

203,778 Glue and gelatin 

Fette, Fettsäuren usw. 147,429 12 2-3 408,455 
2886 
2887 

Grease and tallow 
Fatty acids 

13. Wachse und Stearin- 
erzeugnisse, Kerzen 100,000 0-8 0-2 27.426 3984 Waxes and candles 
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14. Mineralfarben 
Druck-, Künstler- u. 
Lebensmittelfarben 
Lacke, öle-, Leim- u. 
Wasserfarben 

15. Äther, öle und 
Riechstoffe, 
Essenzen und Aromen 

16  Chemische Bauten- 
und Holzschutzmit- 
tel, Kitte, Dach- 
pappe usw. 

353,402 

97,893 

695,4«! 

1,146,776      9-2 

10,000      0-1 

225,544      1-8 

12,389,115   1000 

114 

0-4 

18 

1.458,297 
370,222 
45,431 

2,046,384 
47,615 

5,280 
25,977 

78,872 

1000     18,020,685 

2851 
2852 
2853 

172,434  2891 

282941I 
282961I 
28 

324,078      2952 

Paints and varnishes 
Inorganic colour pigments 
Whiting and fillers 

Printing ink 

Flower and perfume materials 
Flower-oil mixtures 
Essential oils 

Roofing felts and coatings 

to KroÄ^eVÄ^ Ìn the — °f the FeJe"' ReP""Uc of Germany; the corr-pondin« fi.ur«, for ,he Unite,. S.an, rel.te 

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 Italian 
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 intégration in the Italian chemical industry. 

Variation of input coefficients 

Another striking observation is the relative constancy 
of the input coefficients for the Federal Republic as 
compared with the considerable variations m 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 il 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 confines of these categories. The 
dynamic characteristic of the chemical industry is, in 
general, therefore not perceptible through these aggre- 
gated input data.7 

Structure of production 

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 Gültigkeit von Natur- 
gesetzen in der Wirtschaft", in Allfemeines Statistisches Archiv, 
Band 44, Heft 2, I960. Also see section IV of this paper. 
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TABLE 7: GLOBAL INPUT CLASSIFICATION SCHEME POR THE CHEMICAL INDUSTRY 

Proprietor's income 

Interests and rents for capital, buildings, machinery, estate 

Wages and salaries 

Taxes paid other than income taxes 

Depreciations 

Other services (non-material charges, distribution, advertising etc.) 

g.» 

Intra-industry inputs 

Inter-industry inputs (raw and auxiliary material, commission work etc.) 

* OroM value 9 i l»d in this context n ttu ceruua concept rather than the national account concept in the »enee that it include! 
POt only factor aervicee but non-factor tervicet u well. 

TABU 8: INPUT COEFFICIENT OF THE CHEMICAL INDUSTRY IN THE FEDERAL REPUBLIC OP GERMANY 

1936 AND 1953-55—INPUT CLASSIFIED BY INDUSTRY 

(Percentage) 

Input (cUttùflâd by industry) ltU IMI l»U ms 

1. Coal-mining  81 
2. Other mining  2-3 
3. Steam   0-2 
4. Electricity (public)    21 
5. Stone, sand and gravel  1-1 
6. Iron and steel    1-4 
7. Non-ferrous metals  1-8 
8. Mineral oil refining     1-2 
9. Rubber and asbestos    0-2 

10. Pulp, paper and boards   2-0 
11. Lumber and wood    0-5 
12. Metal manufactures  1-9 
13. Glass and pottery  0-3 
14. Textiles  1-1 
15. Plastic products  0-2 
16. Vegetable and animal crude materials  4-4 
17. Food and beverages   1-3 
18. Machinery, including electrical and precision 

instruments    0-2 
19. Transportation   1-9 

Externa] input, total  32-2 
20. Internal input (chemicals)  11-4 

Input (materials and energy), total   43-6 

21. Taxe« (trade, turnover etc.)   
22. Depreciation   
23. Compensation of employees   
24. Interests and rents for capital, estate and   > 56-4 

buildings  
25. Proprietors' income   
26. Other services   

Gross production   100-0 
(Value in millions of DM)    (4,253-1) 

7-8 7-4 7-5 
2-2 2-4 2-8 
0-2 0-2 0-2 
2-4 2-5 2-5 
10 1-0 10 
0-7 0-6 1-0 
2-4 2-6 28 
11 1-4 1-6 
0-2 0-1 0-1 
2-2 21 2-1. 
0-3 0-3 0-3 
1-7 1-8 1-7 
0-5 0-5 0-5 
0-8 0-8 0-8 
0-2 0-2 02 
3-7 3-6 3-4 
10 0-9 0-8 

0-6 0-6 0-6 
2-6 2-7 2-6 

31-6 31-8 32-5 
— 16-0» — 

  
47-8 

4-5» 
7-0» 

21-0» 
— 1-5» — 

10f>0 
(10,889-8) 

18-2* 

100-0 
(12,335-9) 

100-0 
(14,017-9) 

i Ornimi«! or aetbnated according to KtnUmtmhturtrkthtitt, ISSO. 
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TABLE 9: MATERIAL AND ENERGY CONSUMPTION OP THE CHEMICAL 

INDUSTRY IN THE FEDERAL REPUBLIC OF GERMANY—1936, 

1953-55; INPUTS CLASSIFIED BY PRODUCT 

(Percentage) 

TABLE 10: INPUT COEFFICIENTS FOR   MAJOR   MATERIAL   GROUPS 
AND ENERUY 

Input (clattified by product) 1839     1963     19S4      19S8 

1. Coal and related fuel, including 
coke  3-8 

2. Gas   1-5 
3. Crude coal-tar   21 
4. Crude benzol     0-7 
5. Petroleum, crude and refined (re- 

finery gas, liquefied gas)     — 
6. Fuel oil   0-1 
7. Benzene, test and special grade ... 0-2 
8. Bitumen    0-5 
9. Gasolines, lubricants    0-2 

10. Electricity (public)  2 1 

11. Water and steam service    0-2 
12. Rock salt     0-5 
13. Potash salts     0-8 
14. Pyrites  0-4 
15. Phosphate rock    0-5 
16. Barytes   0-1 
17. Fluorspar   0-0 
18. Quicklime, calcium carbonate and 

limestone       0-5 
19. Clay  0-0 
20. Quartz sand and powder  00 

21. Kieselguhr     0-0 
22. Gypsum and anhydrite  01 
23. Acid and fire-proof stones  0-2 
24. Non-ferrous metals  0-9 
25. Non-ferrous metal ores, metallurgi- 

cal primary products     0-9 
26. Rubber and asbestos  0-2 
27. Pulp, paper and board   20 
28. Wood and related products  0-5 
29. Metal manufactures   1-9 
30. Glass and pottery   0-3 

31. Jute (yarn, staple and fabrics).... 0-1 
32. Other textile raw material   0-1 
33. Jute and other textiles for packaging 

clothes  0-9 
34. Plastics producta  0-2 
35. Oils and fats  2-0 
36. Other vegetable and animal crude 

materials such a« hides and skins, 
glands, drugs, waxes, gums and 
resins, natural essential oils .... 2-4 

37. Crude and white spirits   0-9 
38. Sugar and starch   0-2 
39. Machinery,    including   electrical, 

precision and optical instruments 0-2 
40. Transportation  1-9 

TOTAL (1-40)  30-1 

3-7 
1-2 
15 
1-4 

00 
01 
03 
0-2 
04 
2-4 

0-2 
0-3 
03 
0-9 
0-4 
01 
0-1 

0-4 
00 
00 

00 
00 
01 
1-4 

10 
02 
2-2 
03 
17 
0-5 

1-4 
0-6 
0-2 

3-6 
1-2 
12 
14 

0-3 
0-2 
0-3 
0-2 
0-3 
25 

0-2 
0-3 
0-3 
0-9 
0-4 
01 
01 

0-4 
00 
00 

00 
00 
01 
1-4 

1-2 
01 
21 
0-3 
1-8 
0-5 

13 
0-6 
0-2 

3-6 
1-3 
1-3 
13 

0-3 
0-4 
0-3 
01 
0-3 
2-5 

0-2 
0-3 
0-4 
1-2 
0-5 
01 
0 1 

0-4 
00 
00 

0-0 
00 
01 
16 

1-2 
0-1 
21 
0-3 
17 
05 

0-1 01 0-1 
0-1 01 0-1 

0-6 0-6 0-6 
0-2 0-2 0-2 
2-3 2-3 21 

1-3 
0-5 
0-2 

0-6  06  0-6 
2-6  2-7  2-6 

300 301 30-5 

(Percentage) 

Federal 
Republic 

of Germany 
Mtt/or mput group                           ¡¡is4 llaly 

Vegetable and animal raw mate- 
rials, food and allied products    4-4 6-6 

Textiles    0-8 0-2 
Pulp, paper and allied products..      2 1 2 9 
Coal        7-6 3-3 
Petrol/natural gas       1-4 2-4 
Purchased electricity          2-5 3 4 
Total energy        11-5 91 

United 
Statte 
1947 

8-7 
0 1 
36 
16 
20 
0-6 
4-2 

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 from the above investigations 

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 perniits an analysis of the chemical structure of 
the three countries. 

The fact that the input of total 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 countries only in 1953-54 (see 
section IV). 

In the United States the input of vegetable and anima! 
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. 
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f ^ere/fmt0^n0,.reaSOnab,eeCOn0mÍCeXpIanations TABLE
   '^NOMENCLATURES   TOR   THE   INPUT-OUTPUT   TAB^S 

for the differences in the input of textiles and of pulp and PREPARED BY THE STATISTICAL OFFICE OF THE EUROPEAN COM 
paper products. They may be influenced by differences in MUNITIES (SECOND VERSION, DECEMBER,  196<) 
the aggregation of these industries. '    "                   ~ " •  

Corresponding Sector No. in 

These  observations concerning  the economic  and SÄT                Stet„titU                 >*«"     ,S-sKtor 
technical structure of the chemical industries of the      -      """*""' *nmm,     aurmunt 
countries compared here are not satisfactory. At this 1.   Agriculture Productó"~(ta¡h¡dtog                 " 
stage they are too vague to indicate any facts more w«ne), forestry and fishery pro- 
specific than already well-known general trends. The ducts  1,2          1,2 
statistical material used in this section is no doubt far 7   m¡    A   , . * , , 
from adequate. 2-   CoaI and re,a,ed fueli 3             3 

3.   Coal products (coke, gas)   4 4 

II. AN EXAMINATION OF THE INPUT-OUTPUT DATA FOR 4'  Ironandnor fusores 5,6         5,6 

TOE FIVE MEMBER COUNTRIES OF TOE EUROPEAN ECONOMIC 5.   Crude and refined petroleum (facta- 
COMMUNITY ding distribution), natural gas 7, 32         7 44 

Uniform classifications 6-   M'neral». non-metallic mineral pro- 
ducts (cement, glass etc.) 8,9,33,      8,9,45, 

The work of the1 Statistical Office of the European 7.   Meat (including canning), dairy pro-    *            "   ' 
communities (SOEC) for the establishment of uniform ducts- vegetable and animal fats 
input-output tables merits a particular welcome. The and oils 10,14,18   10,14,18 
great progress in international input-output statistics B    M«~H. r   A 
brought about by this work of the SOEC lies in the Macdlaneous food product, 11.12 13. u, 12,13. 
achievement of a uniform definition and standardized ,5, ,6 

classification of the national data of the individual 9-   Beverages  17            17 

member countries. The statistical methods however have ,n   -r u 
often preserved national peculiarities. Tobacco  l9            ,9 

The classification follows the Nomenclature of the ,1-   Yarn* fabrics. knit fabrics  20,21       20(21,22) 
Industries Established in the European Communities 23 ' 

(NICE) developed by the SOEC for institutional statistics. 12.   Clothing textiles can**«, ft•       « 
The mput of materials is defined strictly according to the ^       "           *2Î 

product list of the Statistics and Tariff Classifications for 13-   Leather, footwear and leather pro- 
Foreign Trades and has therefore a pronounced functional ducts' other than cl°thing  23,27       26, 34 (35, 
character. The higher numbered categories of inter- 14   w^        A     J                                       36)      ' 
mediate input (such as transport, commerce and otter "   ^Ä12 E¡S»           27 „ » 
services) and primary factor input follow the scheme of ^                   ( 8> M) 

compilation of gross national product. They are institu- 15,   Pu,p« Paperboard and allied pro- 
tionally oriented. d«ct»  25           30 (31, 32) 

In the first version of the SOEC tables, dated October l6-   Printing,   publishing  and  related 
1964, intermediate inputs are divided into 85 categories activities  26           33 
while in the second version (December 1965) they are 17   »„hw .„A   •_. 
divided first into 65 and then into 35 categories The ^producte -M          37 

fifteen categories of primary input remain unchanged, "•   Chemical producto, artificia] Abre«, 
However. plastics and synthetic products.29,30,31   38, 39, 40, 

The correspondence between the 85 categories of 41(42,43) 
intermediate input in the first version and the 65 and 35 ,9-   ,ron and steel products (ECSC)     35           47 (4« 49 
categories in the second version is shown in table 11 ,n                                                                50) '    ' 

The classification of intermediate input into 35 cate- '^cfmeS |SK\Ä 
gories has resulted in consistent chemical data for all the ducts other than machinery 36, 39       51 (52 53) 
countries considered. Chemicals in this classification an „    „    f                                                     56 '     ' 
put m category 18, which can be subdivided as follows Tj?nom metali "^ ***** pm' 
for the purposes of this study:  37           ** 

18(a)   Plastics products ^   Foundry product» 38            55 

(products of the plastics processing industries) 23.   Nonelectric   machinery,   rauroad 

18 (b)   Synthetic materials and artificial fibres c"* aircr*ft 40,41,44, 37, 58,61, 

(pregúete of the plastics, synthetic rubber and 24.   Electrical machinery, app«atut and   *            " 
artificial fibre producing industries) equipment  • •42 39 
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Corresponding Sector No, in 

Hfi'JZ'Z e   ,    .:, «i-Sec^r       Si-Sector 
alignment Sector tul, alignment       alignment 

25. Naval construction, motor vehicles 
and engines, bicycles 43, 45, 46, 60, 62, 63 

47 64 
26. Precision and optical instruments, 

miscellaneous industrial products, 
recovered products  49,50, 52   66,67,71 

27. Buildings and civil engineering 51 68(69,70) 

28. Electrical energy, gas, water services 
(including distribution) 53, 54        72, 73 

29. Transportation and ancillary trades 55, 56, 57, 74, 75, 76, 
58,59        77,78 

30. Commerce   60 79 

31. Communications  61 go 

32. Finance and insurance 62 81 

33. Other services    63 82 

34. Housing services  64 83 

35. Government services 65 85 

36. Intermediate input (output) 
TOTAL (1 to 35)  66 86 

18 (c)   Other chemicals 
(corresponding to the products as defined by 
the Special Committee for Chemical Products 
of the OECD, except plastics and synthetic 
rubber). 

These subcategories will be studied here in three different 
combinations: I8(a + b + c), 18(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 first 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 figures 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 fibres industry with other 
chemical industries in the Federal Republic of Germany 
it was not possible to isolate 18 (c) for the purpose of 

TABLE 12: COMPARISON OF THF CLASSIFICATION IN THIS STUDY 
WITH THOSE OF SOEC 

Climification 
number in thit 

study 35-Sector 66-Sector 

SOEC classification number 

M-Stctor 

18 (a+b+c)) 
18 (b+c)     I   18 
18(c) 

5(a) 
5(b) 

6(a) 
6(b) 

7-9(a) 
7-9(b) 
7-9(c) 

}'     { 
}'     {ìt 
j   7+8+9 J 

(29 + 30 + 31      38 + 39+40+41+42+43 
30 + 31 39 + 40 + 41+42+43 

31 40+41+42+43 

7 7 
44 32 

8+9+33 8+9+45 
46 

18 
12 

10,11,13-17 10, II, 13 17 

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 + 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 
first group, "energy", incorporates categories 2 + 3 
(coalmining products), 5 (petroleum 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 + 8-1-9 (vegetable and 
animal fats and oils, sugar, and food and beverages), 
14 (wood, and wood and cork products, including 
furniture and 1 elated products), and 15 (pulp, paper and 
board and allied products). 
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TA1U13: INPUT oowncHwiio» AU. CHBMICAL DOUTM II (a + b+c) K» T» nvt EEC COUNTI», 1939 

(A percentage o/rrou ralm of proem:*»*) 

SOtC 
luff B0KBHR      KtfuUtt if Ifh 

u 
2 
3 
3 

Electricity, gas, compressed air, steam and watei 
Coal and related fuels 
Cod producta (cok« and gas)  
Petroleum, natural fat and petroleum refining 

Eneriy, total  

I Agriculture, forestry and fishing 
7-9 Vegetable and animal oik, rood and beverages 
10 Tobacco producta   
14 Wood and wood product* 
13 Pulp, paper and allied producta 

Organic primary materiata, total 

4 Metalorca  
4 Non-metallic mineral ores and product« 

21 Non-ferrous metals and products 
19 Iron and steel products, ECSC 

20 
22 
23 

24 
23 
2é 

II 
12 
13 
17 

li 

31 
32 
33 
34 
35 

4 3 

0-1 
53 
24 

Inorganic primary materials, total i o 

Iron and steel, except ECSC, and metal produco) 
Foundry products   
Non-electrical machinery, railroad cars and 

aircraft  
Electrical machinery   
Ships, motor vehicle«, engines and bicycles 
Precision Instruments    

Repair and maintenance materiata, total ..... 

II 
0-9 

0-1 
0-5 
0-1 
0-1 

Textile«   
Clothing    
Leather product«   
Rubber and asbestos product« 

4-3 

0-7 

Secondary materiata («), total 

Printing and publishing    

Secondary material« (/>), total 

11    Imported chemical materiata ... 

External material tenuta, total 
(Internal input)»  

27    Construction  
29 Transportation   
30 Trade  

Communications   
Finance and insurance 
Other servins  
Rental    
Oovernment services .. 

30-4 
(!M> 

0-1 
2-3 
1-3 
04 
0* 
IS 

Constructioa and services, total  .. 

3«        Intermediate input, total (1 to 35) 

7-5 

»4 

0-9 
4-4 
17 

7-4 

0-4 
3-7 
0-9 

7 1 

23 

10 
0-2 
0-5 
0-2 

50 

1« 
0-1 

0-1 

»2 
0-3 

4-2 

10 
0-2 

2-3 

»2 
0-2 

• 9 

u-2 
33 
I* 

5 3 

0-4 

14 

II 

0-3 

57-9 

39-2 
0M) 

0-3 
3-3 
54 
11 
13 
14 

II 

14-1 

33-3 

39-1 
(14-1) 

0-4 
3-1 
2-0 
0-3 
1-0 
3-7 

10-1 

JO-0 

4s>3 
(5*0) 

0-2 
4-1 
14 
1-4 
M 
1-9 

10-1 

37-2 

60 ••7 34 5 3 22 
10 2 3 0-7 <r2 II 
10 09 1 1 12 39 
16 26 

125 

20 5-2 6 3 

96 74 119 141 

0-4 II 0-1 10 0-1 
29 2 7 29 3 1 39 

0-5 0-4 0-2 0-3 0-5 
25 22 34 2 5 37 

10-9 

0-4 
10 
0-5 
0-7 

24 

IS 

0-2 
0-2 
»2 
0-3 

24 

• 0-4 0-3 

0-9 

0-3 0-1 

0-7 16 0-3 0-5 

17 II 

II 

0-4 12 13 

17 0-6 12 13 

19-1 4-3 13-5 14-7 23-9 

57-9 
(12-4) 

0-7 
»4 
1-3 
0-3 
12 
14 

S-S 

«4 
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TAHJ 13 ( 

JDK1 

met 

17 
M 
M 
4* 
41 

43 

4t 
» 

Empeoran' contributtoM for (OCMJ 
Dapractation 
Othar mcoma 
Indmct tMM on totd productt, Im tutiMcUw 

Oro« valu« addad M factor «sat (37 to 40) 

OroM vaJua at market prie« (41 «Ml 43) 

Oro« proáuctioa at ax-factory prie« (3« i 
44)« 

Imports M M-ctNtomt prie«« 
Total availaMity (44 and 49) 

M? 

42 1 

H   WITTMEYER 

•—We «/     Frmtt Itmty    \.tSwtm+ 

224 112 20-0 132 13 7 
2$ 2 1 4 2 5 2 25 
7» 6 1 50 to 56 
*} 13 4 101 12 1 119 
33 49 10-7 4 3 29 

41 • 

46 7 

39 1 

5(H) 

315 

421 

4914    4,612 7     3,324 7     2,202 1 

• 
(tai i > ••» par nam) 

«t«W  KM tftua»«1 m M «ai M 

337 

366 

6809 

2931       5157        3121        304 9        335 3 
794-2    5,1214     3.706-1     2,5070     1,0162 
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TMU 14: bmn II (b+c),«ctuomo »cunea, K« TM PIVI 
1959 
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Oat, 
Coalaad 
CMI (cok« am4 ajw) 

•atura! aaa 

°zzz- 
***• 

W»>MWI a/ Pnmm /M*> ¿VrtMaub 

41 SI 24 31 20 
22 0-9 12 2-0 02 
10 Ol Ol 02 19 
•4 44 15 13 41 

— Ol — — _ 
17 21 

11-7 

24 56 

12 9 

66 

94 7-9 144 

•4 12 09 14 01 
14 11 19 1 9 3 1 
44 •>! »2 0-6 03 
14) 11 12 3 1 29 

»I »2 42 02 04 
3-3 21 31 26 39 

»1 14 

1-2 

04 

9-4 

Ol 

114 

04 

54 
2-1 

a 

»4 
17 
»i 

11 
14 

25 
1 I 

04 
04 
07 

74 47 4-7 44 24 



172  INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

TABLE 14: INPUT COEFFICIENTS OF THE CHEMICAL SUB-SECTOR 18 (b » c), FXCLUDINQ PLASTICS, FOR THE FIVE 
EEC COUNTRIES, 1959 (continued) 

(In percentage of gross value of production ) 

SOEC Germany, 
code Federal 
(mbdiviiion)                               Input Belgium   Republic of     France Italy    Netherlandi 

20           Iron and steel except ECSC, metal products 1-9 22 1-8 0-3 1-5 
22 Foundry products    1-0 — 0-1 — — 
23 Non-electrical machinery, railroad cars and 

aircraft  0-8 0-9 01 0-2 
24 Electrical machinery   0-5 0-2 • — 0-2 
25 Ships, motor vehicles, engines and bicycles 0-1 0-5 02 1-5 0-2 
26 Precision instruments    01 01 04 » 0-6 

Repair and maintenance materials, total .. 4-4 3-9 2-6 18 2-7 

11 Textiles     0-7 0-7 0-2 0-1 0-3 
12 Clothing     — 0-1 0-2 • — 
13 Leather products   — • — • 0-1 
17 Rubber and asbestos products  0-1 0-4 0-4 0-2 01 

Secondary materials (a), total    0-8 12 0-8 0-3 0-5 

6(b)        Glass and glass products     0-5 0-6 0-6 1-2 0-7 
16           Printing and publishing     1-6 10 0-7 1-2 1-4 

Secondary materials (b), total    21 1-6 1-3 2-4 21 

18(a)      Plastic products   1-8 0-3 11 0-8 0-8 
18 Imported chemical materials   17-2 6-4 120 12-4 23-5 

External materials inputs, total   501 398 38-6 44-6 57-8 

(Internal input)"      (11-9) (17-3) (11-3) (56-5) (10-6) 

27 Construction  0-8 0-3 0-7 0-3 0-6 
29 Transportation   2-3 3-3 3-4 4-3 0-4 
30 Trade   1-3 5-4 21 1-5 1-3 
31 Communications    1-3 11 0-5 1-5 0-3 
32 Finance and insurance    0-6 1-3 10 1-9 1-3 
33 Other services  1-6 1-4 3-4 21 1-7 
34 Rental    _ — _ _ _ 
35 Government services  — 1-2 » — — 

Construction and services, total     7-9 14-0 111 11-6 5-6 

36 Intermediate input, total (1 to 35)     510 53-8 49-7 5*2 63 4 

37 Compensation of employee«     21-9 11-7 20-2 13-7 13-3 
38 Employers'contributions for social insurance 2-5 2-0 4-2 5-3 2-5 
39 Depreciation  1-0 5-1 5-2 1-2 J-5 
40 Other income   *4 14-8 10-2 12-3 121 
41 Insert taxes on sold products, lea» subsidie» 3-2 4-9 10-5 4-3 3-0 

43 Gross value added at factor coat (37 to 40) 31-8 41-3 39-1 39-5 33-6 

44 Grots value added at market price« (41 
•Bd43)     42-0 4*2 30-3 431 3*« 

46 Grots production at ex-factory prie« (36 
•ad 44)«   47*0 4.313-2    2,900-0    2j0171 643« 

49 Import» at ex-custom prie«*«  211-2 45*3 310-3 301-0 31*8 
50 Total availability« (46 and 49)  757-2 4,7€9-S    3.3ÌO-3    Wl*2 

* N«fli»ibl« (UM thaa »M par am*). 
* Dontwtk product» only; not imtutoé ia M or ia t«. 
* la millioM oí US oatfe-. 
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TABLE 15: INPUT COEFFICIENTS OF THE CHEMICAL SUBSECTOR 18 (c), EXCLUDING PLASTICS SYNTHETIC 
MATERIALS  AND ARTIFICIAL FIBRES, FOR  FOUR EEC COUNTRIES,   1959 

(In percentage of gross value of production) 

SOEÇ code 

28(a)      Electrical energy  4-2 2-6 40 21 
(b)      Gas, compressed air, steam and water services ... 2-3 14 1-4 n.i 

2 Coal and related fuels  11 o-8 0-2 20 
3 Coal products (cokes and gas)  0-9 1-7 j.¿ 4.7 
5 (a)        Petroleum and natural gas  _ _ _ _ 

(b)        Petroleum refining   20 21 6-2 7-6 

Energy,total  10-5 8-6 13-4 16-7 

1              Agriculture, forestry and Ashing  0-4 10 1-2 0-9 
7-9 (a)     Vegetable and animal fau and oils  19 2-3 2-3 31 

J1»)    Suff»"-  0-5 0-2 0-6 0-3 
(c)     Miscellaneous food and beverages   10 1-4 3.7 3.« 

10            Tobacco products    _   » _ 
14 Wood, wood and cork products   01 0-3 0-2 0-6 
15 Pulp, paper and allied products     13 3-2 1-3 2-6 

Organic primary materials, total  5 2 8-4 9-3 n-o 

4              Metal ores  0-1 0-5 0-3 0-5 
0 (a)        Non-metallic mineral ores and  products other 

than glass     5.7 3.9 3.0 n.5 
21 Non-ferrous metals and products      31 1-2 2-2 0-7 
19 Iron and steel producto (ECSC)    f>l — _ 0-8 

Inorganic primary materials, total    90 5-6 5-5 2-5 

20 Iron and steel except ECSC and metal products .. 21 21 0-3 17 
22 Foundry products    1-1 fj.|                _ 
23 Non-electrical machinery, railroad cars and air- 

craft  0-8 0-1 — 0-2 
24 Electrical machinery, apparatus and equipment .. 0-5 » _ r>2 
25 Ships, motor vehicles, engines and bicycles  0-1 0-2 1-6 f>2 
26 Precision instruments   _ 0.5 » Q.j 

Repair and maintenance materials, total   4-6 3-0 1-9 2-8 

ÌJ           £**•   0-8 0-2 0-1 f>3 
12 Clothing    _ 0.3 V _ 
13 Leather producta  _ _ • n-1 
17           Rubber and asbestos products  » 0-4 r>2 f>l 

Secondary mataríais (a), total   0-8 0-9 0-3 0-5 

l«(b)      Glass and gkua products   0-5 0-7 •.< A.« 
1«           Printing and puMU*«   1« n-8 1-3 \A 

Sscondary snafrial» (b), total   21 1-5 21 2-2 

11(a)      Plastic products   2-0 1-3 0-9 i-0 
0»)      Synthetic materials aad artindal fens    12 1-5 0-7 1« 

  13-7 5-9 9-6 19-3 

  49-1 3*7 44-5 J7-« 

  (»D (7-0) (ÍM) (Hi 
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TABLE 15: INPUT COEFFICIENTS OF THE CHEMICAL SUBSECTOR 18 (c), EXCLUDING PLASTICS, SYNTHETIC 
MATERIALS AND ARTIFICIAL FIBRES, FOR POUR EEC COUNTRIES, 1959 (continued) 

(In percentage of grots value of production) 

SOECcodt 
(tubdhnnon) l^mt 

27 
29 
30 
31 
32 
33 
34 
35 

36 

37 
38 
39 
40 
41 

43 

44 

46 

49 
50 

Construction  
Transportation   
Trade   
Communications    
Finance and insurance   
Other services  
Rental    
Government services     

Construction and services, total           86 

Intermediate input, total (I to 35)          57-7 

Compensation of employees    22-3 
Employers' contributions for social insurance ... 2-5 
Depreciation  7-8 
Other income   6-4 
Indirect taxes on sold products, less subsidies ... 3-3 

Gross value added at factor cost (37 to 40)  ...       390 

Gross value added at market prices (41 and 43)       42-3 

Gross production at ex-factory prices0      419-2 

Imports at ex-customs prices (36 and 44)°         222-2 
Total availability8         641-4 

Btifium Fronet Italy Nttìurlmdi 

0-9 0-7 
3-6 
20 
0-6 
1-0 
3-8 

0-2 
4-7 
1-5 
1-7 
20 
2-3 

0-7 
0-5 
1-3 
0-3 
1-3 
1-9 

2-5 
1-4 
14 
0-6 
1-8 

* Naflifibl« (1«M than 006 par cant). 
* Domaatic products only; not included in SS or in 46. 
* In million« of US dolkn. 

11-7 

48-4 

12-4 

56-9 

40-8 

51-6 

38-5 

431 

2,524-6      1,653-2 

280-0 
2,804-6 

243-8 
1,8970 

60 

63-6 

21-4 13-9 121 
4-4 5-5 3-7 
4-9 80 4-8 

101 111 125 
10-8 4-6 3-3 

331 

36-4 

532-8 

257-5 
790-3 

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 
(ECSQ). 

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 materiali (a)", the fifth group, 
aggregates categorica 11 (yarn, fabrics, knit and woven 
goods), 12 (clothing, other taxtifa food», carpets and 

furs), 13 (leather, footwear and other leather products 
except clothing), and 17 (rubber and asbestos products) 
This group represents auxiliary materialrused mainly in 
technical operations such as filtration, filling, trans- 
portation, or as working clothes. 

The next group, "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 material 
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 definitions involved in the tables shown 
there differ from those presented in this section, an 
attempt has been made to find relationships between 
1953/54 (dealt with in section I) and 1959 (dealt with in 
this present section). This comparison again confirms 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. 

Intercountry comparison 

The comparison of the five member countries of the 
EEC in 1959 only partly confirms 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 
of the 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 + c) to 18 (c) can be 
explained simply by the fact that 18 (c) it composed 
mostly of inorganic chemicals. Although these rates are 
considerably higher in 18 (c) than in 18 (a + 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 
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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 4- c) to 18 (c). This is normal 
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. 

(¿>) The prices of various energy-producing matorials 
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. 

(</) 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 is less than 
half of the external input. Italy presents an anomalous 
case m 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 Italian 
data for 1953 are examined in comparison with the 
German data for 1954, shows an entirely different 
picture. 

Industry-mix 

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 
18(a f b f c) is rather similar among different countries, 
almost irrespective of the type of criterion used for 
measurement purposes. 

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 ana 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. THE CHEMIEVERBAND'S DATA ON THE INPUT STRUCTURE 

OF THE CHEMICAL INDUSTRY IN THE FEDERAL REPUBLIC OF 

GERMANY, 1956, 1959 AND 1961 

The definition of the chemical industry corresponds to 
category 18 (b I 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 piastics, 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. 

TABLE 16: RELATIVE CONTRIBUTION OF SUB-CATEGORIES TO 
THE TOTAL CHEMICAL INDUSTRY: THE FIVE EEC COUNTRIES IN 1959 

(In percentage of total category 18 (a + b + c) ) 

Belgium 

<*   K) 

Total availability   95.3 
Gross   production   at   ex-factory 

Price»  95-5 
Intermediate input  95-0 
Interindustry input (including in- 

ternal input)   93.4 
Internal input   87.9 
External input  95.9 

« - Plank Product« 
* • Srp'hwic material« and artificial Abra«. 
« - Other chemical«. 

M 

80-8 

841 
83-7 

78-5 
65-6 
820 

Frana 

<»+«) to 

90-7 

89-6 
89-2 

841 
720 
885 

75-7 

75-9 
73-5 

62-3 
376 
71-2 

Federal 
Republic 0/ 
Germany 

(* +c) 

Italy 

930 

93-5 
94-5 

921 
860 
950 

92-5 

91-6 
900 

906 
92-5 
88-3 

(c) 

75-7 

751 
74-8 

78-9 
84-4 
72-2 

NeUurlaxdt 

(0 +c) M 

94-9 

94-8 
94-9 

92-3 
81-6 
94-6 

77-8 

78-3 
78-5 

73-8 
54-6 
77-9 
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Methods employed by the Chemieverband 

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 i 
number of important basic products, supplementary 
data are published on the internally consumed products 
ol establishments. Although the institutional unit of 
oflicial statistics is the local establishment the work of the 
Chemieverband is based on the enterprise. 

As a first step the quantities of major raw 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 efficiency. The quantities 
were then evaluated by means of individual or average 
fob. prices. In order to check and complete quantities 
prices and values use was made not only of official 
statistics on related industries but also of information 
Irom numerous offices, institutes and suppliers. Estimates 
of other minor miscellaneous material inputs were made 
m co-operation with the experts of chemical firms and 
their suppliers. Available official and professional data 
were very useful in establishing the quantities of energy 
inputs. The evaluation 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 industries—unfortunately, often 
unavailable—and in co-operation with the relevant 
offices, 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 with the supply of durable goods to 
the chemical industry. From the supplier industries only 
the total values of shipments could be obtained The 
breakdown of goods into those for investment and those 
tor 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 was made into 
organic synthesis, as an additional source of information 
This will be discussed in the next section. 

Advantages and disadvantages of these methods 

This working method has the disadvantages of requir- 
ing much time and special knowledge and entailing 
assembly difficulties 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 
whole. The intra-industry input-output relations for 
chemicals had to be established later, following a step-by- 
s,eP Procedure. This method of estimation, when applied 
exclusively to the input of materials and energy, was not 
considered too disadvantageous. Information about the 
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remaining input materials could be obtained from other 
sources (data on investments, distribution costs etc ). 

These disadvantages are largely counterbalanced bv 
four advantages. 

(a) Special inquiries, which often cause embarrassment 
to enterprises, are not necessary. Moreover special 
inquiries have the disadvantages that enterprise account- 
ing is not adapted to the classification of interindustry 
transactions and that numerous errors often occur in the 
statements of firms. 

(b) The data thus obtained are quite flexible It was 
possible to adjust the data originally based on the 
German chemical definition 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 
power 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 down the input by type of uses 
raw material, energy and auxiliary material. In the 
search for relationships between input and production a 
clear separation of raw material 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 first 
subdivided into primary materials, energy, and secondary 
materials. The aggregate "energy" 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 75-4 per cent of the total input materials 
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TABLE  ,7:  M*•, AND BNHKOV .PUTS OF •E cHE= JJJJ,^ PLAST1CSJ OF THB F.0ERAL R^BUC OP GERMANV. 
1*3*. INPUTS CLASSIFIED BY TYPE OF USE 

SOEC code 
(subdivision) 

Inputs Primary materials Energy 

Value*       Quantity"      Valu,"      Quantity*       Value* 

Secondary materials* Total 

Quantity«       Value*      Quantity" 

28   (a) Electricity   _ 
(b) Gas, compressed air, steam and water ... _ _ 

2 Coal and related fuels   8.0 795.0 
3 Coal products (coke and gas)     i6i 6 4 596.0 

3   (a) Petroleum and natural gas   4.4 158-8 
(b) Petroleum refining   53.8 ( 339.7 

1         Agriculture, forestry and fishing  44.| 2893 
7-9 (a) Vegetable and animal fats and oils  50 0 2300 

(b) Sugar  3.5 33 5 

(c) Miscellaneous food and beverages   29 4 1041 
10        Tobacco      
14 Wood and wood products    4.7 ^.Q 

15 Pulp, paper and allied products     66-9 406 5 
4           Iron and non-ferrous ores     410 1419-3 
6     (a) Minerals  and   non-metallic   mineral  prod- 

ucts other than glass  131 s 12 *. M-A 
(b) Glass and related products  _ ' _ 

21 Non-ferrous metals and allied products... 29-5 67-4 
19 Iron and steel manufacturing products ECSC 2 0 300 
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   ....     
11 Textiles   _ _ 
12 Apparel  _             
13 Leather products       
17 Rubber and asbestos products  _ _ 
16         Printing and publishing  _ __ 
18 va) Plastic products                  __ 

(b-c) Imported other chemicals  276-6 « 

External input, sub-total  908-3   22,149-5 

(Internal input)    (707-8) 

Input (materials and energy), total     1,616-] 

252-2 17,0330 
370 — 
27-4 4,4410 
12 6 4340 

33-2 9131 2-4 
6-4 

250 

4-1 
26-2 

36-8 
24-6 
45-5 
0-2 

95-2 

90 
210 

900 

320 
550 

647-5 
500 

100 0 
400 

1400 

252-2 
370 
35-4 

174-2 
4.4 

89-4 
50-5 
500 
3-5 

54-4 

17,0330 

5,2360 
5,0300 

158-8 
2,261-3 

310-3 
2300 
335 

1941 

8-8 1740 
931 461-5 
410     1,419-3 

169-6 
24-6 
750 

2-2 

95-2 

13,185-9 
500 

167-4 
700 

1400 

0 Negligible (lew than 0 06 par cuit). 

— 38-6 320 38-6 320 
—             — 7-9 120 7-9 120 
-           — 20-5 210 205 210 

6-7 01 6-7 01 —              — 27-6 80 27-6 80 
5-7 20 5-7 20 — 10 01 10 01 

—           — 15-7 110 15-7 110 
—              — 421 400 421 400 

14-5 1200 145 1200 
— 276-6 d 

362-4    5,788-1« 446-7 *,430-7 1,717-4 29,3683 
(17,0330) (17,0330) 

(36-9) 

4836 

(744-7) — 

362-4 2,4621 

1,000 nutrie tona; electricity in million kWh. b In milliona of US doUara. 
* Electricity in million kWh. 

and energy. The difference between the fipres in value 
and quantity terms, although partly due to the exclusion 
of electric 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 hy expressing the quantities 
of raw material uniformly us the content of active 
substance. An example will be given in the next section. 

The other cause of this difference is a similar distortion 

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 figures 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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TABLE 18: SPECIFIC USES OF "SECONDARY" MATKBU I • i« ,..„ ~ £¡S££sx££¿s^zc:¡9¡rmY (EXCLUD,N
° —«> 

Typ, of m, iïï'jZïïJ. » 1.000 tons 
  IAS ««fari Pvctntage actual um,ht Pmmtof 

Technical installations  ... a 

Technical material (fillers, lubricants etc.) ".'.'.'.  ¿J, J•S V.Ì* (47'4) 

Auxiliary material for packaging and operative outfit'; J46-6 mn lilt (22,) 

Other technical and auxiliary material                         £, £*$ 283° (,9'8> 
  04J (14-4) 153 0 (10-7) 

Secondary materiali, total»   AAti, /(nA« I         
 '   446'7 (1000) 1,430-7 (100.Q) 

* Excludes internal input. ~ ~  
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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 of comparable 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 figures 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 m 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 hat 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 
percentage of coal-mining products in value terms was a 

,eo&S,ííaon f0ur times that of oiI "* «" derivatives 
?    Í11"8 M against U"6) "* only *bo«t twice as 

much m 1961 (32-4 as against 17-7). The margin between 
coal-mining products and oil and gas derivative», com- 

pared in quantity, has decreased still more rapidly, from 
74-0 as against 13-1 per cent (5-8:1) 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 1961 
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 21 
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 
51-6 to 54-7 per cent during the period considered. The 
trend m 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. INPUTS AT THE PRIMARY STAGE OF ORGANIC SYNTHESIS 

Definition of organic synthesis 

In the following discussion those organic basic 
produca 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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TABLE 19: ENERGY INPUTS !N THE CHEKHCAL INDUSTRY OF THE FEDERAL REPUBLIC OF GERMANY BY 
PRODUCTS AND BY USES—1956, 1959 AND 1961 

Sia 
Electricity 

i 
Coal 

A. In value terms 
($US 1,000,000) 
Raw materials. 

1956 Energy  
Total  

Raw materials   
1959 • Energy  1 Total    

( Raw materials  
1961 Energy  

Total    

B.    In quantity terms 
(1,000 tons of anthracite equi- 
valent») 

1956 Energy  
1 Total   

[Raw materials  
1959 Energy   

Total    

| Raw materials  
1961  i Energy  1 Total     

240-2 
240-2 

289-2 
289-2 

360-4 
360-4 

1,719-7 
1,719-7 

2,0950 
2,0950 

2,4191 
2,4191 

82 
350 
43-2 

80 
27-4 
354 

109 
29-4 
40-3 

6680 
3,7630 
4,4310 

630-0 
2,542-6 
3,172-6 

7720 
2,5580 
3,3300 

S Sa 
Coal Petroleum 

products and 
(coke, gat) natural gat 

160-3 
11-7 

1720 

161-5 
12-7 

174-2 

1810 
12 3 

193-3 

5,0550 
4210 

5,4760 

4,8970 
4470 

5,3440 

5,5020 
4190 

5,9210 

2-7 

2-7 

4-4 

44 

5-4 

5-4 

1650 

1650 

2490 

2490 

3170 

3170 

sb 
Petroleum 
products 

Energy 
input, 
total 

» 1 kg inthracite - 7,000 kc»l. 

32-9 
24-2 
571 

53-8 
33-2 
870 

71-6 
510 

122-6 

813-9 
775-5 

1,589-4 

1,6091 
1,283-9 
2,8930 

2,5521 
2,195-7 
4.747-8 

2041 
3111 
515-2 

227-7 
362-5 
590-2 

268-9 
4531 
7220 

6,701-9 
6,679-2 

13,381 1 

7,3851 
6,368-5 

13,753-6 

9,1431 
7,591-8 

16,734-9 

TABLE 20:  PKtMARY MATER.AL .NPUTS „ M^»Wj», 0F THE FEDERAL REPUBLIC OP GERMANY, 

I9se 196» 19S1 

 Input Valut* 

28 (a)   Electrical energy (including distribu- 
tion)    

(b)   Gas,   compressed-air,   steam   and 
water services    

2 Coal and related fuels  8-2 
3 Coal products (coke, gas)  160-3 
5   (a)   Petroleum and natural gas  2-7 

(b)   Petroleum refining (including distri- 
bution)   32.9 

1 Agricultural producto (including 
wine), forestry and fishery pro- 
ducto    35.4 

7-9 (a) Vegetable and animal oils and fats 59-0 
(b) Sugar  2-9 
(c) Miscellaneous food and beverages! '. 24-9 

10        Tobacco  _ 
14 Wood, wood and cork products (in- 

cluding  furniture,  bedding  and 
allied products)   5.4 

15 Pulp, paper-board and allied pro- 

á       ,
ductV"-;  61-2 

*         iron and non-ferrous ores   33-6 
6 (a)   Minerals, non-metallic mineral pro- 

ducts, excluding glass   123-5 
(b)   Glass and allied products  _ 

21        Non-ferrous metals and allied pro- 
ducts    25-7 

19        Iron and steel products (ECSC)"" 1-7 

Primary matériau, total     580-4 

•MilHoMafUSdoU.r,. • 1,000 ton. (Mtiuü ««gfa,). 

* Q<«"">t>"      Value*      Quantity*       Value*      Quantité 

6680 80 7950 10-9 7720 
4,7540 161-6 4,5960 181-0 5,17*0 

98-9 4-4 158-8 5-4 205-4 

679-3       538      1,1804        71-6      1,8080 

2460 441 289-3 49-5 296-1 
2510 50-0 230-0 53-8 230-0 

31-7 3-5 35-5 4-5 40-0 
841 29-4 104-1 35-6 114-0 

1410 

320-7 
1,1700 

4-7 

66-9 
410 

1420 

406-5 
1,419-3 

6-3 

72-7 
48-3 

10,942-7     132-8    12,538-4      147-8 

60-0 
250 

29-5 
20 

67-4 
30-0 

31-6 
3-3 

1670 

418-0 
1,580-0 

13,680-3 

64-0 
45-0 

19,472-4     631-7    21,992-7      722-3     24,596-8 
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TABLE 21: CONSUMPTION or^PRIMARY ORGANIC CHEMICALS FOR THE PRODUCTION OF ORGANIC SYNTHESIS' 
IN THE FEDERAL REPUBLIC OF GERMANY, 1957, 1959 AND 1961 S

••ES.S 

(In 1,000 tons of carbon content) 

181 

Primary organic chemicals 

19S7 IBS» 

In 
1,000 tons 
of carbon 

Percentage 
obtained from 

oil and 
natural gai 

/»Sí 

In 
1,000 toni 
of cirrbon 

Percentage 
obtained from 

ou and 
natural gas 

Percentage 
¡n obtained from 

1.000 tons oil and 
of carbon      natural gat 

Carbon monoxide   no 
Methane   10 
Acetylene  t-jQ 
Ethylene     54 
Propane, propylene  34 
Butane  _ 
Butylène     9 
Butadiene      
Non-aromatic hydrocarbons with 5 

and more C  14 
Benzene " j70 
Toluene  j g 
Xylene  5 
Naphthalene  £> 

TOTAL 666 

(ID 
(100) 
(28) 
(50) 

(100) 
(-) 

(100) 
(-) 

(12) 
(0) 

(15) 
(0) 
(C) 

(24) 

156 
(0 

227 
141 
69 

47 

37 
235 

23 
8 

81 

1,034 

(29) 
(100) 
(32) 
(79) 

(100) 

(100) 

(88) 
(0) 

(91) 
(72) 
(0) 

169 
16 

259 
234 
124 

105 

92 
281 
34 
16 
95 

(40)        1,425 

(30) 
Í99) 
(36) 
(91) 

(100) 

(100) 

(84) 
(4) 

(82) 
(96) 
<-) 

(50) 

in this group. What constitutes the major raw material 
for 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 first stage into hydro- 
carbons (acetylene, propylene, benzene, etc.) and carbon 
monoxide. Through diverse processes and complicated 
synthesis series that pass through many stages and cross 
one 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 specific category 
to be established. For the same reason statistics on 
specific products cannot be aggregated by simple addit- 
ion. Because of the complexity of production and the 
cross-unkage of different stages of synthesis, double 
counting could not be avoided. 

Statistical methods 

Since the basic production scheme spreads fan-wise 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 
its members. The enterprises involved in organic synthesis 
tneretore provided information on their consumption of 
hydrocarbons and carbon monoxide, measured in terms 
of actual weight. About  15 primary chemicals are 
involved   and the part of primary organic materials 
derived from coal is distinguished from the part of those 
derived from petroleum and natural gas. 

no! diACherTÍCal8 *"**' h0m ^ *•"* •»* «««W« «« 

In order to make the actual-weight figures comparable, 
they were converted 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, therefore 
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 666,000 tons of carbon content to 1,425,000 
tons, or by 114 per cent. 

Because of their proximity to the primary stage the 
products considered can on the whole be easily dis- 
tinguished from those based on coal, petroleum and gas. 
At higher production stages such a distinction becomes 
virtually impossible. The dramatic trend towards the 
substitution of oil and gas for coal appears clearly in the 
percentage proportions shown in table 21: the con- 
sumption of oil-based products in the Federal Republic 
of Germany rose from 24 to 50 per cent of the total 
consumption of primary organics during the six years 
under review. 

International comparison 

Table 22 presents similarly organized information for 
four 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 method itself and 
will probably soon be put right. 

The Federal Republic of Germany and Japan rank first 
in terms of total consumption of primary organic 
chemicals. France and Italy follow, while the Nether- 
lands remains at a much lower level. The proportion of 
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INPUT STRUCTURE OF (HFMK AL INDUSTRIFS 

..il based products is the highest in the Federal Republic 
<>f (lermany Italy and the Netherlands(more than ^0 per 
cent) in France and Japan the Ue i* doner to 50 per 
cent However, for Italy Japan ani the Netherlands the 
true figure would be higher in reality because the missing 
data on the higher hydrocarbon» are mostly baaed on oil 

V     St IMMA« V 

Co-ordinatUM of ickeme* 

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 wiu be possible to achieve these conditions 
only gradually The standardization of statistical methods 
seems to be the most difficult task The input output 
tables of the various countries are based partly on special 
surveys and partly on their statistics To establish tables 
standardized in every sense numerous countries would 
have either to alter the legal basis of their statistic* 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 unad|usted 
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 

Comparability at the expense of detail 

One of the choices necessarily arising fron inier- 
national standardization is between more national data 
on aggregated sectors and less data on more disaggi s 
gated sector«. The first requirement of the SOEC, the 
subdivision of chemical data into five catégories, can be 
met by only one member country Even a subdivision into 
three categorie« could not be met by att members It is 
only when any subdivision is renounced that all the 
five members can contribute tables uniformly classified 
and defined: and even this has cased for considerable 
concessions with respect to methodology 

The gradual change of categories »to larger aggregate« 
may seem to enhance the comparability among different 
national tables, but the information thus provided then 
loses its real significance and flexibility from the point 
of view of its 

H   WITT MF VF K l«t 

Uniti aet j» ordinary systems 

Even if a country had at its disposal a highly 
statistical mechanism, certain bra** would he set to the 
<tat,«*,".i THuTif rtf tlst rhrmirat irsrtiiatrj if reniietii 
and reasonable deecrrption j» preferred to a theoretical 
perfect approach. Such baits arc eve to the techasen! and 

economic peculiarities of (he compie* pattern ..t \ hernial 
production They may he eithei narrow .u wide depend- 
ing on the individual country In the i'mted States the 
breadth of the market and the resultant sir on* speuali/a 
Mon of technical and economa activities seem to have 
had the effect of promoting statistical refinement another 
tactor which is not to be underestimated is the .«nen- 
mindedneM of enterprise» in regard t., statistics -imi their 
interest in statistical results attitudes which have 
gradually developed in I nited States industries I he 
improvements achieved during ihe la*t S<> y^is* seem to 
conârm the importance of this attitude 

The fact that Japanese input oui put tables air highly 
detailed and informative may be partly due io .»trier 
fortunate circumstances In other industrialized .ountnes. 
however statistic» tend to lag behind because .» partu i lar 
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 van«HIS chemical 
processes will probably grow more rather than less 
complex This can be illustrated by the case .» man made 
fibres Their differentiation from the precedent organic 
synthesis and from the neighbouring pLcta.-, s becoming 
more and more indistinct Only when a very general 
survey of economies is expected fr-.m international 
comparisons of «put-output tables will it he permissible 
to forgo any further subdivision of the chemical sector 

To deal with the inputs of the chemical industries 
proper consideration should be given t.. at least three 
points 

(a) the categorizatioa of chemical %uhsectors, 

(*) the functional specification <>f ra* materials, and 

ic) the provision of information in terms of value as 
wall as of quantity 

(a) Cateptriiatim */ ckememt <mh m tors 

The htfher the level of disaggregation of the chemical 
•actor at which hatte national data are made available. 
the more eaady can they he regrouped into uniform 
aggregates common to as many countries as possible A 
universal schemi would probably involve at first the 
following two broad subcategories 

1 0 batte and intermediate chemicals, and 

20 

chemicals are mainly definite 
compound! such as sulphuric acid 

or awchaavol As a rale they art not produced for a 
tneciftt purpose Ixed in advance, but serve a« various 

Only a anal part of them leaves the 
industry. most of them re-enter further various 
protestas. Spasmi chemical* are however. 

produced for a spécifie purpose defined beforehand They 
are not fanerai)   âefiaiU   individual compounds but 

1 fas steMSwai snpttiMtwas m 
t 

years (sudi as 191«) < 
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P«INCV»L »WTUl   < HIMir Al S 

I       o      S      V 

Fertilizers 
Pesticides 
Plasties and synthetic rubber 

Man-made fibres 

Synthetic organic dyestuffs 
Piejments 
Paints and varnishes 

Printing ink and artists colours 
Pharmaceutical products 
Tanning products, auxiliary products for 

textiles, and other industries 
Wood   and   building   preserving   agents, 

putty and cement, linoleum, roofing felt 
PhotochemicaJs 
Soaps and detergent» 
Toilet preparations 
Chemical supplies for offices 

N .VjT J.nMf*1lr l>M1« »•>'» intomwdin. rhwnu«), ^ » non-chemical input 

M(*im uiri 

vehicle»,. 

Agriculture 
Agriculture 
Various  (especially   «.onstructicm,   mine« 

tan <nis manufacturas, venules) 
rexilie«. sutomotives, rruscettsneous mrnnu 

factunng 
Textiles, leather, paper 
( onstructKm, lacquers 
( onstrurnoB,      furniture 

machmsrv 
Priming, arts and crafts 

< onsumption 

leather, textiles, paper 

« onstructkm 
< onsumption 
< onsuntption 
t onsumption 
( onsumption 

O - orfwtir bMii «nd mntrmaritait . •part*! ehnmcal* 

TT?*    ct
omP°und8 °f the most varied types. Most of 

them leave the chemical industry and are processed in 
other .Bdustr.es or sold directly to consumers Basic and 
intermediate chemicah are usually divided .nto 

I 1    inorganic basic and intermediate chemicals, and 
12   organic basic and intermediate chemicals 

Special chemicals are further subdivided into 

121    products of organic synthesis, «nd 

1 22   derivatives of vegetable and animal origin 

The term petrochemicals should be avoided for 
products of the higher »tap. of synthèses  A» has Is««« 

£L*j£Ve '" Tíü" IV' * o0"*«"*»»« I»« of synthet« 
chemical, ,s «IB derived from other bauet  It .. „ft«, 
¡mp^bfc moreover at Mgher ttaaet of »ynthee*. to 
identify the origin of chemical wbttaaces 

AJthougJi special chemicals atainly belong io a h ..her 
produrtioa «age th«, hn*c awf mtermeé,** eherne 
A«r raw material, do not cons, ^ém^ from 
<***>*** ,Bd£""   * <»••*'•«. pa* of the ««temei 
7?* •?• T?!?' "•• *• **"* «*—»•!» »tth©»* 
PMMsg through the baetc or art lÉniiii ,|     • 
Wkw^tfc bases e— «, idgitùlsd tr^mìrtmZJTwmy 
oe casaanes at eraaate or àMmaatt ~ orse« h naia uu **•-- 
•re frow bota ha«*. The •ra^talZ ¿ZZLÍI ^^^  w^ s^B^'egMtHi   mmmmpmmj|  GsgVHntHsWJH  flÉPsV 
***** m Übst 23 -w~~        ,1W "• 

tmimporta* ra sani fis net saamVd sa the tabi, can he 
»•d» accordiag te •    - — «an»e 

Statistics and Tariff CUttiieatioa for Forauta Trad« the 
Standard International Trade Uttsitgatioa „ », p,0. 
duction specincation prepared by the MMC 

In most countries rt will b» potttbtt to stéarate the 
input into inorganic or organic bat« and intermediate 
chemicals The possibility of separating the subsequent 
special chemicals from th. batst sad intermediate 
chemical, is limited la the Federal lUatsbae of Germany 
for instance « would bawdry be pianale and of büke 
advantage to isolait ptaetics and i> trttlu organic eW 
«tuffs fro« organic batte and ntmiitiiu rhtmicth A 
reparation of toilet preat^atioat weaM however bt tasier 

I*) Fumtumml tfnnifirmiim ttf 

r^ffereatiatioa by  
materials and energy  has •rove«' 
rather artificial Avittoa  of 
uarystt of structural 
produetioa   n¡* met 
q»*anwy terms are ttjajat* t» 
•* Trrial strstm m sgjj, JJmm j 

ar*««t ma the 
•»««• Themput ef 
estimated to 
taauirn*, provided mat 
tics are 
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(<) Owmtity tmd wtue 

It i» necessary to know not only the value» but also the 
quantities of inputs This is e+pecmlly true of raw 
materials and energy, the quantity figures of which should 
first be collected in terms of actual «wight and then 
convertid into those of "active substance" The quantities 
•f maintenance and auxiliary materials are less important, 

particularly as adequate measure« of weight are not 
avallante Quantities in conventional physical units may 
even he misleading 

Fropimt for an mttnmtmml werk mg programme 

In view of the diversity and imperfection of national 
input-output statistics tve steps can he recommended for 
the establishment of uniform chemical ta hies 

ia) AB avallarle national input-output statistics should 
he examined for their suitahtbty to a general survey 
emèrecng M many eowttries as poeaiMe At the begin 
ning there will proèeèty ht m** psmèki survey i of 
«Wfirent country groupa No matter now crude the 
•ggrsgatei m the trat surveys may he the chemical and 
related Industrie* snoutd ta every enee he uniformly 
denned according to international cl 

H   wirTMFYtR |X> 

(*) Making the most of expérience »o far, a general 
scheme for chenues* should he developed It can he 
gradually improved and reined 

(e) Government*   scientdk instituas», and organiza 
nom of the eenntriee inverted should he encouraged to 

improve or to complete input-output investigations based 
is far as possible on this general scheme 

id) The work should not be exclusively oriented toward 
the compilation of gross national product, as has been the 
case until 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 latter The co-operation of industrial enterprises 
seems indispensable for obtaining realistic results In the 
Federal Republic of Germany all the enterprises con- 
cerned participate in the census (which has no legal 
weight) voluntarily and only because they are interested 
m the result» 

it) A« 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 »elected 
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 'V The initial 
material balance could he completad by t, tending, for 
example, the raw material batanee of sulphuric acid to 
the whole sulphur group The whole organic synthesis 
should he entended to the spécial chemicals 

With the help of hormontal and vertical supplements a 
special chemical framework for input and output can he 
established Tms wiM help to corrohorate the figures that 
remain aggregated despite continued subdividing 

A further advantage of tan programme would he that 
a census of enterpnees would not be required Arrange- 
ments would have to he made to obtain specifk answers 
from industrial experts 
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APPROACHES TO THE PROBLEM OF INTERCOUNTRY COMPARISON OF INPUT 
OUTPUT RELATIONS: A SURVEY AND SUGGESTIONS FOR FURTHER RESEARCH 

Tsunehiko Watanabe, Kyoto University, Japan 

I    IN 11 «NATIONAL COMPARISONS OF INPUT-OUTPUT TABLES 

Although considerable difficulties 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 : 

I. The over-all comparison of the structure of pro- 
duction, chiefly on the basis ot input-output coefficient 
matrices A,1 

? comparisons of individual input output coefficients ;* 

-V over-all comparisons of direct and indirect effects, 
based on inverse matrices,' i.e. (I-A) '. 

I! 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 view the present 
discussion should be considered as only tentative 

I   Over-alt comparison of the production structure 

Major findings from the first type of approach may be 
summarized under three headings 

(") The nature of the interdependence of productive 
se< ors  was  studied  regarding two aspects:  types of 

1 See H   B   Chenery and T   Watanabe, "International Com 
parison» of the Structure of Production", in Econometrica, Vol 26, 
No 4, 1958, p 487, and V. tao-Pinna, "Principali caratterittiche 
strutturali di due economie mediterranee   Spagna e Italia", in 
fconomia Internazionale Voi  11, No 2, 1958, p 259. 

* See T Watanabe, "A Teat of the Constancy of Input-Output 
('«efficienti Among Countries", in International Economic Review, 
l%l 

1 See T Watanabe, "An Experimental Companion of the 
Production Structures EEC C ountrie» and Japan", m Wtltwiri- 
irnafilirkrs Archiv Bd  92. 1964, p 409 

productive sectors in terms of u and if, and positions of 
sectors in the triangular arrangement. The types of 
production sectors were identified by the ratio of 
purchased input to the total production : 

»j = E XuIXj 

and also by the ratio of intermediate demand to total 
demand: i.e., 

«',• = I XtJIXt . * 
i 

According to the u~w classification an individual 
productive sector can be characterized as "Final manu- 
facture" (M>-45, H><-45), "Final primary production" 
(u<-45, w<-45), "Intermediate manufacture" (w>-45, 
tt>-45) and "Intermediate primary production" (H>-45, 

w<-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 I. 

(b) The second approach was based on the triangular 
arrangement of the input-output matrix8 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 countres. 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 of transactions above the diagonal were 19, 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 / 

* Xt¡ consumption in they-th industry of the goods produced b\ 
the i-th industry. 

Xj output of the/-1 h industry 
' The discussion on the triangulan ly of input-output matrix was 

further elaborated and several useful results were obtained by 
D Simpson and J Tsukui: "The Fundamental Structure of Input- 
Output Tables an International Comparison", in Rtview of 
Economics and Statistici, Vol 47, I9«5 See also the paper ir< th-* 
volume by Professor Ernst Helmstfldter 
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Manufacturing 

Primary pro- 
duction 

 !NIgRN_ATIONAL COMPARISONS OF INTERENDUSfRY DATA 

TABLE 1 : TYPES OF PRODUCTIVE SECTOR 

in. 
3. 
4. 
8. 

Final manufacture 
Clothing  
Shipbuilding 

IV. Final primary produci ion 
A. Commodities : 

6. Fishing   

B. Services : 
25. Transport 
21. Trade 
26. Services .. 

Source : Chenery and Watanabe, 

Leather and leather products 37 
1. Processed foods  .15 
2. Grain-mill products  42 
5. Transport equipment      .20 
7. Machinery  .28 

15. Lumber and wood products   38 
14. Non-metallic mineral products  30 
10. Industry, other                .2o 

26 
•17 
34 

•69 
•58 
•66 
•61 
•89 
•60 
•51 
61 

•47 
•43 

•36       24 

31 
•16 
•19 

op. cit. 

Intermediati 

H. Intermediale manufacture 

13. Iron and steel    .78 

22. Paper and paper products  78 
28. Petroleum products   .53 
19. Non-ferrous metals  .gj 
16. Chemicals  g9 

23. Coal products  -67 
11. Rubber products .. .40 
12. Textiles                  .„ 
9. Printing and publishing ........ .46 

I. Intermediate primary production 
17. Agriculture and forestry     .72 
27. Coal-mining  87 
20. Metal mining  .93 
29. Petroleum and natural gas     -97 
18. Non-metallic minerals  .52 
24. Electric power         .59 

66 
•57 
VS5 

•61 
•60 
•63 
•51 
•69 
•49 

•31 
•23 
•21 
•15 
•17 
•27 

Yu = 
-a 

1      iZ (aij + a'j) • 

This test showed that comparability of coefficients in the 
manufacturing sectors was significantly higher than that 

¡ää^ 
in total interindustry - £ 

in this comparison due attention should be paid to the 

Kp^t ,<ric0eS
SUbStÌtUtÌOn bCtWCen ÌnpUtS and differenccs 

iJÜSf f!0m the ?SUltS °f thosc Waches it may 
be posible to sute that the pattern of sectoral inter- 

híE ^ TTm ,nvest,»«ed- It may thus be said 
Ó« ^„TltS °f "Iana,ysis of ¡industry relations in 
one country may be of some applicability to other 
countne. although at this stage of investigation Se« 

Sir lnter"»dustry date from one country to 

2 Comparison of individual input coefficients 

iJoSLlî1?.^ CO•pari,OQ *M or*nally applied to the 
hwtoncal date within a single country.' With regard to 

'Û ÏTÎ fu^if* " "* HcM « *" *-«•» «»««try 
Ametiem Economy (New York, I »53). p. |7       •"""'"" <V the 

he constancy of individual input-output coefficients 
Aere are two alternative hypotheses: the coefficients can 
be interpreted either as purely technological parameters 
that are defined in physical terms' or as ratios in value 
terms. 

In testing the plausibility of these two interpretations 
by using mtercountry data the fact has to be faced that 
no sufficient data are available for prices; the test there- 
tore cannot make use of quantities in terms of physical 
"ÏÏLiï?6 thcoretical qualification is consequently 
needed before a statistical analysis can be formulated. 

WatenabT?1"8 " * 8Ummary üf the study made by 

Within the framework of neoclassical economics the 
production function will be stated as follows: 

*-/(*!,..,*„), (I) 
where *,,...,A. are factors of production employed to 
produce output X. Thi, function is assumed to satisfy all 
the neoclassical conditions. Given the prices of factors of 
production, P},...,Pn and of output J», the principle of 
profit maximization gives the following marginal con- 

°1 
dx, T-      (for all i - l,...,n). (2) 

Since our statistical information is limited to the product 
of price and quantity, i.e. PX ,nd Pt Xt for all /, we have 

c^Lafí^eJA?-.Ihe CoMUBCy of ****** 
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to convert equation (2) into the one expressing its 
theoretical consequence: constancy of the share of each 
production factor in the total value of production: 

T. WATANABE 18') 

P, A, = (,(PA)   (forali i = l,...,n), (3) 
where c¡ is constant. This implies that only the Cobb- 
Douglas type of production function can be derived under 
the statistical limitation mentioned above. As a statistical 
equation corresponding to equation (3): 

log (PtX¡f = log ß0i + ßu log (PX)k + u"      (4) 

was set up and applied to intercountry data; u refers to 
random disturbance and k represents countries. 

The testing criterion for equation (4) is that j3„ -= \ 
for all í = 1,...,«. If ßu = 1 for all /, the estimates of 
ß0i are equal to c{ for all i. Furthermore, iiEßM = 1, we 
can say the production function is the Cobb-Douglas 
with constant return to scale. Then the constancy of the 
input-output coefficients can be interpreted in the same 
way as Klein's coefficients.10 

The lack of sufficient variation of relative prices among 
countries (PJP) will give a significant limitation to the 
above interpretation. If the variation of (PJP) 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 (1)—then different production functions, includ- 
ing the Leontief function, have to be considered. 

A statistical test based on the above formulation was 
applied to fifteen input-output tables. These were for five 
countries with a per capita income of less than about $200 
(India, Japan, Peru, Spain and Yugoslavia), five 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, 
Norway, the United Kingdom and the United States). 
The principal input coefficients were determined from the 
relative size of each coefficient in each industry and also 
from common technological knowledge. As a result of 
this statistical test, the hypothesis that ßu = \ for all i 
was not rejected in seven manufacturing 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." 

From these findings 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 manufacturing industries, 
is much stronger than in other sectors; and (iii) the 
principal input coefficients estimated as in table 2 may 
be at least partly utilized as a kind of international 
reference data. 

JJ See L. R. Klein, cp. cit. 
minJi*. T ,^ ****& to ***** <*«« «ector»: ««¡culture. ¡•»vud eketnerty.   The hypothesis w rejected^ these! 

3. Over-all comparison in terms of inverse matrices 

The approach in terms of inverse matrix can be for- 
mulated m the following way," although this particular 
formulation may be only one of several possible alterni 
lives.   The basic   framework  of input-output  theon 
provides us with the following relation 

Bkff - Xf   (i = 

(A = 

/) 

K)l:< 
(5) 

where subscript ; designates specific column of final 
demand (e.g. private consumption, government expendi- 
ture, capital formation etc.) and superscript k represents 
country. In order to analyse differences in the production 
structure equation (I ) can be decomposed as follows: 

*? = *! = Bkfk = B'fl 

= (Bk-B')fl=Bk(Jk     /<) {(i) 

= AB*W + fl'A/J" + AB"A/,U " 

The three components of the right-hand side of the 
equation may be termed, respectively, (a) a structural 
difference, (b) 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\ ?(;•<) 
where y* is the per capita income in the A-th country ) 
Thus the structural difference can be interpreted as 
differences in direct and indirect requirements arisin» 
from tne same pattern of the final demand, though such 
an interpretation involves an assumption that input- 
output coefficients as well as elements in the inverse 
matrix are free from changes in the level of income. 

A few implications can be drawn from the above 
decomposition. 

(a) The smaller the interaction effect, the higher the 
degree of similarity between two national economies. 

(b) 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. A^*'/}. This 
proposition can be tested both for a national economy 
as a whole and for an individual industry. 

(c) Among the final demand columns private con- 
sumption expenditures 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 specific item of 
per capita private consumption (say foods) and the level 
or per capita income: log C¡ = <xoy + au log y, where Cy 

and y represent per capita private consumption of /-th 
item and per capita income respectively. Assuming 
further the stability of coefficient au among different 

11 For a detailed discussion tee Watanabe, op. tit 
" B* : invene coefficient matrix of the k-th country. 

/,* : the /-th column of the final demand of the *-th country, elements 
of which are expressed in percentaje proportions. 
Xt": production level induced by/> alone. 
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TABLE 2 : ESTIMATES OP PRINCIPAL INPUT-OUTPUT COEFFICIENTS 

Purcharíng ttetor StUimucta* 

Food (20-22) 

Textiles (23)° 

Clothing (22)o 

Wood products (25-26)« 

Paper and printing (27-28)« 

Leather products (29) 

Rubber products (30) 

Chemicals (31)« 

Agriculture 
Service, trade and transport 
Others 
Primary factors 

Agriculture 
Chemicals 
Others 
Primary factors 

Textile« 
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 (actors 

Non-metallic mineral products (33) Mining 
Chemicals 
Energy 
Others 
Primary tactor* 

Metal products (34-35)« 

Machinery and transport equip- 
ment (36-38)' 

Construction (40) 

Mining 
Energy 
Others 
Primary faeton 

Chemicals 
Metal product 
Others 
Primary factors 

Wood product 
r^onnaetal mining products 

Others 
Primary facsors 

A Jly^l^J^JT *•**»•* h» *• CID ««Muta m *• hm* 
k.» -1** lalc"*» w-b.» kJmmmmmnZmili «TsTeéft»"— 
fe^Sgg'ltt.H.'I. TS. si¿ »ySZ«imJ?..IL2A2ÎA¿r 
••••* a^SSaBW   SSBJ   BSS*SS"BswBja|   gOv    pHflSPsVBBBBBvflftfl  9S0BMA* 

Input-output cotffkimu 
(rrnigt with t ont ilandard trrarf 

0-1922 (0-1129 0-3272) 
0-0824 (00522 01299) 
0-3771 (01103 0-2897) 
0-3055 (0-1875 0-4977) 

0-2257 (01461 0-3488) 
0-0092 (0-0049 00172) 
0-3149 (0-2134 0-4646) 
0-4436 (0-3404 0-5781) 

0-3501 (0-2461 0-4980) 
0-0150 (0-0036 00579) 
0-1245 (0-0632 0-2406) 
0-5497 (0-3252 0-7381) 

0-4227 (0-3428 0-5212) 
0-1085 (0-0758 0-1554) 
0-2110 (0-1561 0-2853) 
0-3865 (0-3021 0-4945) 

0-1564 (0-0793 0-3085) 
0-1966 (0-1468 0-2574) 
0-3634 (0-2802 0-4714) 
0-4301 (0-3678 0-5030) 

0-4095 (0-2939 0-5704) 
0-0946 (0-0539 0-1659) 
0-0675 (0-0410 0-1113) 
0-0966 (0-0514 0-1670) 
0-2594 (0-1991  0-3381) 

0-2359 (0-1663 0-3348) 
0-1093 (»0855 0-1399) 
0-0370 (0-0238 0-0574) 
0-0701 (0-0497 0-0991) 
0-6165 (0-4570 0-8165) 

0-0534 (0-0296 0-0962) 
0-1537 (0-0674 0-3504) 
0-0515 (0-0236 0-1121) 
0-3793 (0-3266 0-4406) 
0-5040 (0-4339 0-3853) 

0-1696 (0-1046 
0-0190 (0-0112 
0-0766 (0-0368 
0-1395 (00911 
0-6974 (0-4949 

02751) 
O0324) 
01593) 
02137) 
09829) 

0-1365 (01033 01729) 
<M>315 (01536 0-6464) 
O-2660 (01927 03672) 
0-5112 (03400 0719t) 

0-1816 (01256 02625) 
0-1*59 (01002 02615) 
0-1921 (01464 02639) 
0-6347 (0-4951 07883) 

0-0212 (00076 00594) 
0-4939 (03218 07579) 
0-1094 (00547 02181) 
0-1546 (<M*§4 0349)) 
0-4*11 (OJ257 06528) 

»Tfc. 
hm cm 
•lad* 

IkÜLl* !*» »• *°* "••"•e"; si, st 
*, *1i ili m", mi "mmmmminm* m» 
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TAILB 3 : DECoMPoamoN or THE DIFFERENCES IN PRODUCTION STRUCTURES : THE FEDERAL REPUBUC OF 
GERMANY, FRANCE AND ITALV, AS COMPARED WTTH JAPAN 

(Percentages) 

Federal Rtpubltt of 
Germany Front» 

Inéutry 
tiaty 

BJf     JBf     JBJf      BJf    JBf     JBJf   ~BJf'~   JBf ~    JBJi' 

Agriculture and forestry  -i 5 -$.7 
Processed food»   -4-2 _3] 
Coal (including manufactured gat) 2 2 11 
Electricity    o-g _o-i 
Petroleum and natural gas  -0-2 -0-2 
Construction materiate   0-7 0-5 
Iron and steel   2-6 —II 
Non-ferrous metals   14 —0-2 
Machinery  9.5 0.4 
Chemicals   31 0-3 
Textiles,   clothing   and   leather 

products      0-4 -0-3 
Industry, other  0 — 0-4 
Construction  —2-1 1-0 
Transport and communications —2-2 0-3 
Services  -5.9 -4-7 
Trade  _2(i _oi 

01 
0-6 

0 
-0-1 

0-6 
-0-3 
-0-6 
-0-4 

0-4 
-0-6 

0 
0-1 

-0-2 
0-3 

0 
0-2 

0 2 
-5 0 

1 3 
-01 

16 
Oi 
2-4 
0-9 
7-7 
15 

1 3 
0-9 
0-2 

-2 0 
-9-2 
-12 

-8-9 
-I 2 
-0 4 
-09 

18 
-06 
-2 6 
-(•5 
-06 
-2 0 

-03 
-43 

0 
0 3 

-40 
76 

-0 2 
0 
0 

-01 
-<y\ 
-0 1 
-10 
-0-3 

02 
-0 1 

0 
0 
0 

04 
-0-2 

0 5 

128 
-22 

0-3 
01 
1 5 
0 1 
0-2 
0 3 
29 
14 

2 1 
-0-8 
-3 1 
-I 2 
-135 
-4-9 

-56 
-32 
-06 
-0 1 

08 
-0 3 
-II 
-0 5 
-0-7 
-25 

-as 
-4-8 

0 
-3 0 
-86 
-I 2 

12 
18 
01 

0 
0-2 
0 

(•2 
0 

06 
0 

01 
0-5 

0 
10 
4-4 
06 

countries the following sign condition will easily be 
derived : 

Signj    Aß   f-^U^)"'     - »    >.   (7) 

> > 
where if atJ — 1, then A/*j - 0 ; 

therefore, <xu — 1 implies B'áfíj - 0, 

since the elements of B1 matrix are all positive. 

The trichotomy defined ia equation (6) wat applied to 
the four input-output tables of France, tac Federal 
Republic of Germany, Italy and Japan. Table 3 »hows 
the results of the computation for the ftm three couathes, 
Japan being the basis of comparison. 

As can be seca from this table the interaction effects 
are significantly smaller than the other two components. 
except in the case of processed food (Italy) and iros and 
steel (France). The variance due to différences is budget 
proportions ia generally larger than the structural differ- 
ence between those four countries, where the rang« of 
per capita income is approximately from 1300 to $K0 
These two findings may be interpreted as an evidence of 
similarity in the production structurée. The relative smaü 
ness of interaction effects implies that the above type of 
comparison will be effective at ieeet for 
countries 

The average   magnitude  of  structural 

AB*4/!, 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. » 

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 

TABLE 4 : A VIRAOS BUS o» STBUCTURAL D*PI*ENCR»' 

(Ptrctmagei) 

if iMmumtjf 

Pedani Republic at Germany    0-0 

Freace 

Italy 

1 5 
«0-4) 

0-0 

1 9 
(»I) 
22 

U 
AM) 

I 3 
(if) 

I 5 
(0-4)       (0-4)       (0-4) 

1 I 
(0-4) 

1 7 
(0-3) 
0 0 

2 1 

I 5 
(0-Í) 
24 

(0-7) 
I 7 

(1*1 
0-0 

t* éTSW •••I* wm H »e -áu»MH •£••. 

Of «M 
Aa 

HC C emiri« mi 
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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 findings and may be extended to the 
evaluation of the production structure in developing 
countries. Such fundamental characteristics are presented 
by Simpson and Tsukui'6 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, 
then 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 manner 
shows an appreciable 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 "bloc- 
diagonalily". With the exception of the "services" 
bloc, the blocs referred to above appear to be almost 
independent of one another in the input-output tables 
of the fewcountnes studied by Simpson and Tsukui. 

(c) Triangulara)/ 

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 common 
physical characteristic. Before it is possible to clarify 
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 those 
«„ coefficients which are smaller than an arbitrarily 
given critical value, and maintained the remaining 
ones as principal coefficients in their framework 
matrix " 

One way to evaluate the appropriateness of the critical 
value may be as follows if two input-output matrices, say 

JNTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

A and A, are different only with respect to non-principal 
coefficient matrix D (= Â-A)-thàt is to say, all 
elements m D will be smaller than a given critical value 
and the principal coefficients are assumed to be all equal 
between the two matrices Ä and A—then the structural 
difference weighted by a given pattern of final demand 
will be: 

•ad Trat H. op m 
" Simpson and Tiokui uwd the following ruk 

*tm* * m Úm number oí tactor» 

« = [U -  A)     '  - (/ - A)-1] Y = 

[ + BD - (BD)2 + ...]JT 
8) 

where X = (/ - Ä) ~l Y = BY. In general, the con- 
vergence of the series of u will be easily proven and it will 
usually be possible to truncate this series at the lower 
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 coefficients during the recent five-year 
period have been attributed to changes in the product- 
mix. It is already known that the pattern of industrial 
growth measured in terms of the product-mix of manu- 
facturing industry is largely dependent on the level of per 
capita income.18 The variation of product-mix will no 
doubt be an important problem in international com- 
parisons of input-output matrices. 

To conclude this section a few lines of further 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, (b) an assess- 
ment of the nature of interdependence revealed in the 
inverse matrices, (c) a comparison between the principal 
coefficient matrix and the whole matrix, and (</) an 
analysis of the effects of the variation of product-mix. 

II. INTERNATIONAL COMPARISON OF CAPITAL-OUTPUT 

RATIOS1* 

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 few 
studies have succeeded in finding consistent and reliable 
measurements of capital-output ratios, especially in the 
cate of developing countries. 

One way to nuke the concept of capital-output ratios 
more useful in development programmes is to undertake 
a systematic comparison of available estimates suitable 

per ceni 

c.^!f Fl"*^ y^"0"*! Centre for Industrial Development   A Slmäy Vf Imdmtriei Growth (New York, Sake No 1963 IIB^T' 
'• Th» iKtion >• a rev «ed and enlaraad version oí T. Wauuube 

•A No«« on the Japanese capital-output rat»', Memorandum C-4 
Stanford Project tor Quant.tative Research n Economic Devel- 
"—"•"*, My 1957. 
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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 comparison 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 signifi- 
cantly dependent upon the degree of industrialization in 
each country. 2. Cross-country difference in the capital- 
output ratios for specific industries would be greatly 
reduced when allowance is made for the variation of the 
size of the firm. 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-output ratios 

An extensive survey of national wealth estimates has 
been carried out by the International Association for 
Research in Income and Wealth.10 This survey includes 
over-all capital-output ratios over a period of time for 
eight countries, as well as similar ratios for specified years 
(between 1950 and 1955) for 16 countries." 

It points out that considerable differences exist in the 
valuation methods, the relative 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 
30 and 50; (¿>) intercountry comparison of over-all 
capital-output ratios shows a similar range of values; and 
(c) there is more likelihood under certain circumstances 
that capital-output ratios will be higher in under- 
developed than in developed countries." The common 
neo-classical interpretation implying that relative scarcity 
of capital prevails in relatively underdeveloped economies 
does not appear to be in accordance with the findings of 
the survey. 

The problem 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.» 

" International Association for Research in Income and Wealth 
The Meamremtnt of National Wealth, ed. by R. Ooldamith and 
¿dío^*Í959CDme lnd We,lth SeriM Vm* London« *»"• 

V¿ p? J_35>kbmith "* C s«und«». OP- cit., tables VI and 

/-"T'f? *re "^ tn* present author's own view». S. A. Abbat in 
Capitai Requirement for the Development of South and South-East 

mbm studies, which were baaed on different obeervatwoa^ 

(«M. chap. VI). 
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Our interpretation will be based primarily on an inter- 
country study of investment functions.24 First the follow- 
ing variables are defined: 

K,* = desirable stock of capital in the <th period; 
K-t-x = stock of capital available at the beginning of the 

Ith period; 
/, = gross  fixed capital formation during the /* 

period, 
Y* = gross national product in the Ith period; 

YAt = agricultural income in the Mh period- 
AY, = Yr-Y^ 

All variables are defined in per capita terms. 
Second, within the theoretical framework used here the 

following relations are assumed: 

Kf    =ßiYt + ß2(YAl - Y*) 

M,    = /, - /,_, 
(9) 

where YAt is the predicted (or standard) income 
originating from agriculture, and is estimated on the basis 
of per capita national income, (K) and population, (IV) 
using the following double-logarithmic statistical equa- 
tion: 

log YZ = e0 + ei log Y, + 02 log N,        (10) 

This relation between agricultural income and total 
national income was investigated extensively by Chenery.24 

If a country (the United Kingdom, for example) is 
relatively industrialized in the sense that the predicted 
agricultural income exceeds the actual one, i.e. yAt<Y*M, 
then the second equation in (9) implies that the actual 
capital-output ratio is higher than the standard ratio 
(00. provided that ßt is negative. Conversely, if 
YAt> Yf,, the actual capital-output ratio is smaller than 

the standard one. The values for ^—±—lA' 
y, 

are given 

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: 

we will have: 
Ai, - « {ß^Y, + ß^YA - YA*\ -/,.,} 

Then the statistical equation to be applied on inter- 
country data follows: 

+ *i^-+i, 
*« 

A(y, 
Y, Y, (ID T  * 

MThe following part of thit lection is a tentative application of 
investment ttudiea which will be reported separately in more 
complete form as a part of a series of international comparative 
studies undertaken by the Stanford Project for Quantitative Research 
in Economic Development. The author has benefited from helpful 
suggestions by Professors I. Adelman and H. S. Houthakker 
with regard to the formulation of investment functions. 

"H.B. Chenery, "Patterns of Industrial Growth", in American 
Economic Kerkrw, Sept I WO. 
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TABLE 5 : DATA FOR INVESTMENT STUDIES* 

{Percentages) 

Country 
Wt ^,/Y,       WY«   4(Y,-Y/)(   (Y^-Y/), 

Argentina     19.5g 
Austria  2206 
Belgium  16-47 
Bnzä  13-97 
Buina   18-34 
Canata   2607 
Ceylon  10.35 
China (Taiwan)   12-01 
Congo (Democratic Republic of) »... 22-67 
Costa Rica    19.59 
Denmark  16-82 
Ecuador ,  14.31 
Federal Republic of Germany  22-91 
Greece   15-56 
Honduras    14.10 
Ireland  14-04 
{»•&   20-81 
Jamaica  22-84 
Japan  22-95 
Luxembourg   ¡g.gg 
Mauritius     n-22 
Morocco   U.71 
Netherlands     24-59 
Peru   25-83 
Philippines    7.91 
Portugal   14.35 
Puerto Rico  20-74 
Trinidad     23-34 
United Kingdom     14.89 

636 
6-52 
3-62 
212 

-709 
6-81 

-7-73 
1-64 
3-44 

-152 
•58 

3-30 
301 

11-26 
4-21 

-2-37 
2-81 

1203 
10-00 
8-22 
210 
107 
401 
2-25 
4-31 
2-96 
3 21 
5-87 
1-95 

"< '« 

16-91 
22-34 
14-95 
1402 
20-19 
2111 
10-59 
12-30 
26-22 
19.69 
1706 
13-85 
21-42 
12-41 
12-63 
14-05 
19-59 
12-83 
16-71 
20-52 
1253 
15-40 
21-78 
23-87 

6-87 
13-68 
17-38 
21-89 
14-39 

1-41 
—55 
—03 

-206 
-268 

•53 
-6-27 
—43 
—87 

-5-78 
•51 

1-57 
—21 
2-72 
231 

-2-97 
-1-64 
—62 

— 1-83 
•82 
•99 
•09 

—58 
-3-77 
—38 

•47 
-216 
-2-25 
—21 

3 71 
-250 
-3-29 

261 
-13-74 

1-40 
13-68 
5-87 

-1267 
1208 
6-83 
5-28 

-2-42 
12-76 
20-75 
1214 
6-22 
3.37 
Ó-5Ì 

-3-55 
0-64 
2-72 

-2-32 
-5-28 
14-90 
207 

-3-62 
-861 
-5-34 

* Prior to independence. 

where (5, - «/?„ S2 - aß2, and S3 = 1 - «. Common 
denominator Y, was introduced mainly to avoid exchange 
rate inconsistencies. Using the data given in the Yearbook 
of National Accounts Statistics 1958• and also the values 
of 

0o - 805, 0! - .474,    and 02 - -.088, 

for the coefficient in equation (10), we have the following 
equation: 

Y, 
S0 + .57

A
JL + 

y, 
.85'-- - .66A(r' - y*>' 

u y, (12) 

where R* = -8701 and the degrees of freedom are 25. 
rhe statistical data used are shown in table 5. According 
to this result, « - .1.,, 0, . 3.8 and ß2 = - 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.17 The fluctuations of actual values around 3-8 

(Ne^York i$m*' Yearbook °fNtttio^ Accounts Statistics 1958 

"R. Goldsmith and C. Saunders, op. cit. 

represent differences in the degree of industrialization in 
individual countries: that is, 

K_ 
Y 3.8 - 4.4 (y* - ya (13) 

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 however 
to be quite high." 

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 bt weakened by possible 
variations   in   technology,   price   structure,   capacity 

rwll•?^ n01«1 J»« that use of YK as an indicator for the 
degra of economic development » due mainly to the fact that 
sufficient data exist to permit the estimation of such an indicator 
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utilization etc.» This hypothesis may or may not be 
compatible with structural differences, which are due 
mainly to differences in the product-mu of each iiven 
industry among different countries To examine this 
point further we will introduce the following notations 

K1 - stock of capital of the i* industry m the «*» 
country 

X"t = output (or capacity) of the /* industry in the *« 
country; 

K'lt- stock of capital for the /» group of activities 
(products) of the /« industry m the «» 
country; 

Xîj - output of the/» group of activities (products) of 
the /'* industry in the «* country. 

In terms of the above notations the capital-output ratio 
of a given industry, *• will be defined as: 

rioNs I     * \ I \ \ a, m 

K = £; -- for the n,h country. 

Since k"j 

where w*y 

X" 
we will have : 

k't ? tfj *iy , (14) 

=— i.e., the share of output produced by 

ï?u-/ttirOUF of activitie» (Products) in the total output 
of the /*• industry. 

In order that *? = *f when H$ * „{J, which seems to 
be a reasonable assumption for the purpose of comparison 
between underdeveloped and developed countries, the 
condition: *& = *3 = *» = *- mu,t be satisfied. This 
test condition implies there should be no difference 
between larger and smaller firms within a country nor 
between different countries, in the capital-output ratio of 
a specific industry. Thi, appears to be dubious, however. 
m cases when both highly advanced production tech- 
niques and extremely primitive production techniques 
are used side by side as is often the case with under- 
developed countries. Consequently the degree of similarly 
of the capital-output ratio of specific industrie« between 
aitterent countries must be examined more carefully. 

A comparison may be nude 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 Sutes 190 industrie« by the 

Harvard Economic Research Pro,», - Arpr.,t,matel 
60 per cent of the capital output rat.o* f.?m    Zt 

TZ^T1^^ •*-"•— ""^ 
tTi^íUnSl C"P,UI °UfPul '«'»•• »"«h were derived 
from the   1955   Nat,o„al  Wealth   Survey»"   may   haJ 

used m ihe définit,,,« oí capiial output rahos of lhese lw„ 
countries are very „mi|ar There ,. huwever „.. m* urf 

»t the average r«,u, and «he «ncrement.l rat.o ,„ ,£ 
Japaner estimates unlike ihe I mted States data >herí 
may .Jso be st,gh( difference, ,„ the detimuon . » <he 

denominator used, m 194' i,n,ted States mduntnes *e 

"1ÏZT* "J""'* fU" CafM,€,,y wh* '" '»" *'"«•*» all 
capacity This difference ,n the degree* „I capactv 
utilization may lead to «enerally higher 1(,pilill Z2 
ratio, ,n jap(in thaa ,„ the ljmtcd Sutftj P 

LW comparison of capital output rano* by mdustry ¡.«how,, m t.bte 6   rhe „,, Ufmnßm C(wmciem;fi; 
manufactured gas, land transportation «„d houS1n. 
appear somewhat high«, than th,** „f the Un.wd states 
but all other coefficient* look fairly comparable between 
the two countries 

For the purpose of over nil comparison however total 
gross output or capacity might not he suitable since this 
includes many intra-firm transactions and large value» of 
raw materials, mo« of which are imported at relatively 
high prices in Japan For this reason capital income 
ratios may be preferred to capital-output ratios ( apaal- 
locome ratio«, of which the denominators are defined as 
national income originated by specific industry, computed 
for the four aggregative sectors of the economy are shown 
m 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. 

"Dettatoti nformttiofi «bout data sourcM and matlMxk u*ed m 
to b* found m Harvard Economic iUaMrcr. rWT f^LaW 1 

W3). Fwjaattral comp**» temm th. V^TSSTmá 

,  •^*&y classiñcatioiie. Tht capital-output ratio« n th* hut» 
dea****» ww CO^H^ m H, „vJRw^ <„£<££ 

hfeafaL'wLj!?«?'0^ V*"—/*1** of Jap«* ma* a ^tolioaai WaaJth Surv«y which co*«r«d aJmo* ail KOOODW MUM 
aaa wiucn provtdad sa adäquat* and urufurm tutmicai baaw for 
{h*a?L^AÍa¡£fc,!SL u»«« ««»«»1 nfurmatioa fra« ty,*Mr¥? waetnar wan other sourcw (wo ryp« of capitai oo- 
rmiianii *"eeaeiputad tht avaraa« capwal-uutpui rat» and HM 

l ramal output rat». Th» formar « daftaad at the rat» of 
' - - c*r**' !"** (««e'«*«« lead) « th« «id «rf Uw 
yaw to UM vafa« of output tfurasg thai vaar Tht lassar 

^^..sat is MMd at the rat» of th* merament of feiad capnal 
•lock ovar te «pacale raart (from l?5l lo IM5) to th* M mimmi 

J»?); CajNfcat Strict*,* mi Dftnmmh h*,w~n Firmi (I  
JeriaiWe. *, Mar IM») (w Japanaat). aad Couacil for tndiaHriat 
«—*— Captef^Mc«ar« af«** /««war £<*«*•? (Tokyo, I»«) 



196 

INTFRNATIONAI   (OMPARÍSONSOF [NTTRINDUSTRY DATA 
TA»LI 6    ( APITAL-OUTFUT «AHOU ** 12 iNDiwraiu 

All industry 

I. Apiculture. foreMry and ftahng 
1. Agriculture 
2. Forestry 
3. Fishing 

II. Mmmf 
4 Co«! 
5. Other mining 

III. Manufacturing 
6. Proceteed foods 

Textiles 
Lumber and wood 
Paper and pulp 
Printing 
Chemacah 

12. Coa' and petro^utn produus 
13. Ruboer 

Leather 
Non-metaUk mmeraJ productt 
Metal productt 
Machinery 
Transport equipment 
Industry (other) 

7. 
8. 
9 

10. 
II 

14 
13. 
lé. 
17 
II. 
19 

TV   Transportation, cnmmuiucarioM 
Uttbtlei 

30. Manufactured gee 
21. Electricity 
22. Water «uppty 
23. Land IraiMporl 
24. Water transport 
25. Communication* 

V    36. Construct««* 

VI. TnMli and wrvicM 
27   Trade 

JO. 
II 
Jl 

and other tervtcat 
•ervieei 

1<*><m 

**""" "*""' "*"*" "UUi        **<"*»«* cmu* map«, ratm 
Itéê at fM< at 

emrmupnem l»tlßruM i»m   mnS 

1000 

I 227 
1430 
0-433 
0-691 

»553 
03*3 
0-533 

0-213 
0140 
0-174 
O 212 
0195 
OI79 
»2*4 
»287 
0-162 
0-093 
»406 
0202 
0)40 
0124 
0-019 

2*10 
»900 
1304 
»152 
2*90 
2071 
I 136 

§•«•3 

2 217 
»1S6 
»472 
3i r» 
»774 
I 923 

177» 

0-99) 

I 54« 
I M9 
0417 
0-619 

0492 
0-419 
0-499 

0-IM 
0133 
OI2I 
»)27 
PI 36 
0104 
O 220 
0 241 
Oll 
0 0*0 
0296 
0159 
O 279 
0)01 
0-091 

3-071 
10*9 
4 124 
7 230 
33M 
2030 
2 349 

»«7« 

2 349 
0-492 
«M 7* 

IOS» 
3 7« 

17 94)4 

0)64 

0 298 
0271 
0-427 
0243 

0 504 
1 392 

0156 

0235 
0174 
0105 
»016 
0429 
0 276 
»)79 
0160 
»040 
0192 
0745 
0)24 
0)74 
0-0*6 
0211 

2131 
0791 
116« 
)4W 
I 194 
IIM 
I 331 

0-1«» 

Oit» 
94122 
0472 
)irw 
»235 

OMO 

0511 
0639 
0504 
fr 223 

0469 
1 179 

0 IM 

0-191 
0-177 
^075 
O027 
0)49 
»173 
0319 
(M)2 
00)1 
»129 
0-499 
»296 
0 279 
0-007 
»IM 

2 992 
0-695 
6448 
2 80» 
1 573 
2 234 
I 947 

••1)1 

»2J« 

( afêiml- 
mitpmt 

1*47* 

Maf-watM 
'—», l$*ë. ml 

21671 

1 247 
344g» 
•>Jf* 
• I17 

179M 

1611 

1 127 

O809 
I 567 

0 221 
0)01 
0 4)8 
0451 
0394 
0421 
1 256 
0)34 
OIIO 
OIT« 
(•432 
0473 
0-467 

I 293 
1291 

2944 
24M 
4339 

»-M* 

2947 
O 965 

8-159 

0911 

0146 
0 400 
0312 
0413 
0399 
03*4 
1 252 
0302 
0219 
0511 
O 790 
0453 
0-475 

|^to SMkt • mon áetatUd bnmkêwn of     fr, »m ifa. 
~ et mémtam memétm% to wie of 

IwtaM»! 

»•»agmrtatKi«, com- 
t«vo*ved   the larga« 

*•****• agttci fm «MM «f ovtpMjt, 

tft* provnu^ of 
Tl» M«Hl Wgmni ninni rattea 0t 

a 

h«iW &m the 
to that of (He 

•IftâWB-iiai—aYm       •ii mi iHJMffgtm API 
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T*BL(   7      C APITAL-1NCOMF   »*TI(« 

ATIONS 
T   WATANA.BF 197 

I   Agriculture 
II   Mining 

III Manufacturing 
IV Transport, communications and other 

public utilities 

V. Total 

( •nud 
Statu 
IDS» 

164 
I 56 
I 23 

551 

tapan 
l»66 

37 
15 
II 

229 

5 19 

I 87 

•«••re.     ( r-mpil.d hv 8   Shuhidn   rF«»nng fi»ed • ,„,t.l „.„.  ,„  K,,.K 
countrw. «dud« forcmnMnt u.?r, »nd luid | h 

TABLï 8    RANKING or INDUSTMES IN THE UNITED STATO AND 

IN JAPAN ìY SIZE Oí CAPITAL-OUTPUT »ATMS 

litfhutry 

< ommunicatiofis 
Electricity 
Overland transpor 
O'rrwi transport 
Agriculture 

Mining, other than coal 
Manufacturad gat 
Coal and petroleum product* 
Fiahmg 
Trade 

Non-metalMc mineral product! 
' "al-nuning 
Machinery 
Transport equipment 
Paper and pua» 

I umber and «rood 
MeteJ products 

Prmrtng 

Tentalea 

( mini 
Staut 

I 
2 
3 
4 
5 

6 
7 
8 
9 

10 

h 
I? 
II 
14 
15 

16 
17 
18 
I* 
20 

Japan 

21 
22 
21 
24 

'»dui 
«hm« i w 

•» <#   __ ._  
isti«, •• ¿dm*,, 
»••g m mumm ••«Na nato i«Ma> 

3 
I 
5 
2 

12 

18 
6 

17 
14 
24 

7 
4 

IO 
22 

S 

23 
II 
9 
n 
21 

» 
16 
I» 
M 

<m 

(*i 

4 
I 
2 
1 
5 

IO 
6 

14 
7 
9 

II 
8 

12 
13 
II 

16 
17 
15 
19 
21 

2« 
22 
24 
21 

*« m line é, 'Mnnf. other than «*J 
**d  prntulmim  proemia     Thtm 

•»«•ral niniiiii „t 
Japan 

tane I. ToaJ 
e«a   IM 

M 

capita assets owned by each firm, and computili« the 
capital-output rat,o for each such group The firms most 
heavily endo ved 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) » The capital-output ratios of the 
leading firms are shown in column 6 of table 6 

This shows striking similarities to column 5 of table 6 
This implies that the leading Japanese firms 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 l shows that the Japanese firms are small 
and with relatively low capitai-out( at ratios, this would 
imply a relatively high labour intensity in these firms The 
hypothesis that *; = Á ¿ 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 of com- 
parability of the capital-output ratio in each industry will 
not be affected too greatly by the difference in the size 
distribution of firms 

Under such conditions it may not be altogether un- 
reasonable to apnly the estimates of the capital-output 
ratios for specific industries obtained in a country like 
the United States to similar industries in underdeveloped 
countries. When the weight of the leading firms is not 
Urge enough, the uppe¡ limit of capital requirements 
might be obtained with reference to the average capital- 
output ratios of the developed countries 

We can therefore conclude that there is not much 
difference in the capital-output ratios of specific industries 
between different countries, if proper consideration is 
give« to the size distribution of firms within each 
industry *» 

Î   Compttruon &f the capitai labour ration hy industry 
between the t nit ed States and Japan 

So far our discussion has been limited to the concept of 
eaprtal-mitrwj» ratio Intercountry similarities of capitaJ- 
owtpwt rati«« however do *** imply comparability of 
@owattr«a at to the ¿•free of economic development A 
•mamare which would more vividly reflect the différence« 
ta the degree of economic development therefore mmi 
te cai fot Ajenan on, 

Tne a*odae«Msal produci..«! theory state« that a larger 

«I <m»mi «aw» »wned hy ndtvMfceJ IWN 
k» mdtNtrv  *-„ Mámete the miad—i WWSK. 

,    , * 2E
"** 

!fm     **** ""»*»  » <ifcaar«ad t* rh* fan, 
iMÉHSIi i   Man «f Uh- heavy ntduetriee ruitd Ut Mkm yen  w »ver 
FtHs mmmmmm «Mas mmmmi m i <m*ot »MWM»* ma ln0*,m* 
«a# totmmm ffimjtm hmmtm 3i¡ 

Tfce saw lieti annua aeaardm« «» die »umhsr af IT>|IIIH — 
(matute Sin* tur* mmi /Mfmrtmmél, kwlumm 

WmifMé saadar ewwcluaiwns «uh reseat» to M 
fa- é%m%*mmm mm «»sed m ée IW 
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Uatt 9    FIJœD r»m« «arre na IMYLOVM 

( 7%*««maV a/ (/«NW Sfaftrt daáVf) 

1 Agricultura and foraatry 
2 Ftohmg 
1 < oaJ-nurun»; 

' Proceaesd fooda 

6 Ittita» 
7 Lumbar and wood producto 
< Htm and «iliad producto 
» Mating Md pubMing 

10 Chamica* 

< »«J producta 
PWrolaum producta 
•ubhar products 
I father products 

Non-metatt* mineral producto 

J* Iron and Maai producta 
>7 Nwi-fcrrou» metal producto 
It Matfemery 

I» Tmiapart e*Mpme« 
» Industry (othar) 

21 Electricity 
22 

2J Trae» 

(i) 

at4t) 

I95g 
2 24 
4M 

24» 
507 

2 71 
Ml 
»•07 
145 
im 

»M 
Mil 
143 
ion 
««* 

rm 
•24 
••S 
14» 
2 1» 

4M« 
HIT 
• II 

¿H 
on 
0-47 
0*5 
102 
O 51 

0 57 
017 

O** 
02Í 
1 19 

444 
• 21 
O 4* 
0 30 
04t 

1 19 
141 
»4* 
»*5 
»12 

IVtt 
>•> 
»4t 

52 91 
4-77 
741 

2111 
9 22 

4M 
14» 
791 

1*44 
IN 

»••7 

5*4 
74* 
500 

15 n 

**3 
I 4t 

I» 7* 
Ml 

1125 

» 15 
4)1 

15 45 
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1 Ml 

I 95 
1 19 
4 14 
195 
2 «7 

27-#S 

2 05 

5*2 

4 5» 
229 
I 5« 
144 
IM 

I M 

I 43 
2*3 
1 47 

I» 
2 92 

I 32 

I *7 

I 24 

I 72 

Ml 
IT« 
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II«M«M MMJiM rat»», pvea m tdèèt 10. w qwu timiUr 
•^ two eewatrie», WKR tl« etoeptio« of MdUNtrwt l.k* 
*§m''Kiif»;, xie>maffce ugnerai pr<Ktuct». trade. coeJ 

Mai textib»   Among theae the ftrtt thrm art 

of 

Japanaa» yen 

(»Ml I      y«, léO)  a 
lus i    w m lit  

•M aa ts entmtf m aueowMawj far MM 



l\TfRt (»INTIV  COMPARISON Of-   1NW T <>| Ifn  HFLATlONS 
T   »4UNARF 

!*»ifli)     R«NKnxi, (if i mi 41* IN• rr» 
i «KM« «*r«> 

H» «> «« i» ! »m». 

I (ft tr» ity 
Pelr<ttaHim   produit« 
• <*l product« 
< *hor mmini 
\«IM liHure and for—try 

I rampttrtMüm 
Non-ferrini« metal product« 
inm and ««íil product* 

*.   neWnatV-MPX 

Non-metaHn miwwJ ereduet* 

Tradii 
rapar and amad «eoctuct« 
Iranapurt aumpnami 
r*r.H««eed food» 
Mathmarv 

< "»l nimmt 
P'iiiiirm *w1 puMwrtina 
Itubher product« 
I umfcer and wood avoducM 
twttaa« 

Puhm« 
Ijea^l'lñaae'   aa«Wtfi^«lnatfa«Mi 

rw*-. »#— 

1 

2 
I 
> 

! 1 
4 1 
1 1« 

* 4 
7 5 
I A 
» i 

10 1* 

II II 
12 » 
II 10 
14 11 
11 \1 

I« II 

II 11 
I* » 
JO 12 

2! 14 
22 22 

Then* observation« may enable IM to confirm *ur 
previou» «mrscture« thai <«) the degree „f KOA<)mH 

development m reflected much more readily m the 
magnitude .if capital labour ratio« than .* tapial out puf 
rain*, ih the mmt importarli fact«» reiponaibte for ih« 
relative backwardneM of «n economy m «n unbalanced 
itructur« of production within an industry in which a 
a urn her of «mall Arm« with primitive technologies »prrate 
together with large reehnologK-aitv advanced «rm* >< i 
the UM of «andari» technologie« with high capital intensity 
(• likely hacauae of finar*, ml and other reatrietio«» to No 
concentrated m a »mall «um Kar of larar lead in« firm* 

III    fiAKiaarn)»« ON  twwrT^HrreiiT ANAIWI» mm 
DfvmoPINtj  CXRfNTtta 

I Pat« fm tectmUal meß» mi mam « 

TI»«« it no doubt that a «andardiatd tat of laconical 
coefficient vactor» would he of great aw m the induatriat 

of the   developing countries    Tentative 
tioa» on this »ufc|ect   baaed on the diacMMott« of 

the previo«« «act tona  are presented hekiw 

retetivefy   lew «aqtrtsl-iateaeiv«  m   Japan  then  m  the 

I «fed «tat«, and the latter two relatively more capital 
inteneive* The %a«annaa  rank «»rretation coefficient 
prova« HI fast to B«   75 

<</) A comparterm of table Id with table I tndieetei that 
rhe «tmttarity ia ranking between Ilutad State« and 
l»pane*e induetry M greater in relation to their capital 
•utput thaw to thaw capital labour ratio« The «peerman 

rank correletio« eoeftcwnt wa» fi for the formar and ?1 
NH the latter The ranking of mduatrw« with reapact t« 
capital output ratto« «ad capital labour ratio« in the 
I ¡nrted State« «how« a high correlation but a vary kiw on* 
«n the cane of Japaa (the ^pearmaa coeffioent i« 7g f,* 
'he United Stat«« and  » for Upa«) 

(e) larg» deviación» between the capital labour ratio« 
«f the Usuai Stata« »ad the Jaaaaeee >adu«rie« will be 
'«dwsad atoqprr «f th« ratio« of tha averna» I »Had State« 
«rm ara tx imam ad «Ml thoat of the leading 
tinnì nee ootuma 9 m table 9) TTu« imptui that a 

part of tha (mt-J dtRannm brtwaa« th« taro eouMnas 
<• »ccotwtad far hy *«y larga «Maraatsa« m the captai 
labour ratKx hatweaa »ma« and large «but« w.ihm 
lapaajae nunufneturin« industrie« " 

rh,    *?*"*! ***** *« ***** »**«y m Japan a maturo»* 

^•H^tMiZr ^^ •"»*«* *»*•»»> have «ean »rfa»ad 

"Porta» 

la) Iméwtrwl tkuMfi, 'Him 

Stuee the »Mi|«»r », «earn of the f entre « "propoaaJ" ia 
induatry level rather than plant level  individual tactor* 
should preferably he defined on • ttandard industrial 
tla««»*eation »ueh a« the  \%U  m view of the praetiealiry 
*  em»* collection  and   an  analytical  linkage  of  the 
pr-poaed  study   with   conventional  indu«tria!   «titdwa 
TTu«   èmt not,   of eowtt.   deny  the need   for   «DM 

additional «Itarnative etaanAcation lyntemi* dewgned f»»r 
particular analytical uaa, eovaring tuch «ttor« a« energy 
industrie«,   tight   maaufacture*    heavy   manufacture»«, 
mtport tuhetrtuting, and ««port.-wasted Such analytical 
ret)uirameiHt can he fully taken into account m datar 
miwng the éafrae of rfiimggregation on the ISK  bäum  It 
thould he noted  however  that «um adiuatment of the 
ISK   may he inevitable for analyst« on an activity bam«. 
a« haw bean potaled out earhar 

lb) 4< rlWfy m levartk«V awWl *aeM 

CoaveatieaMd oaneu« data <m «a *«uM>»>im«*t (Mata 
wiM he of bMrted uat for our purpoae« C<»«v«riio«) »»f 
•neh data to aa activity or lachnical awt baai« wilt be 
aaaaatiaj ia order to have a «tandardiMd m of tachntcul 
eoa#cteat vectort or matricet A« noted earlier the wee 
of a product mx coetnetent matrix «My he helpful if the 
bee* coat data are not directly available (ta aa activity 

4 Dtfrrmmk kttw—i ñrmt m 

In th« content the output of a« individual «actor thould 
he deftaed in groat tern»«   Particularly ta the case of 
•ectors of ttratepe importance for indu«tr,al prograin 
mag. «tac« the tachwcaJ coefacwat» for tuch aactor» i 
he htgMy comparable wa* taow of other couatna« 



um 

ICI  1 fi h nu al > orfh, if ni marri » 

The technical «a-mcient marna w.ll preferably have 
mariv more l(,lumns than rows because the change m 
produit m.« m the m,«» influent«) tartor »ff«.,• co. 
effusi, The number ((f r„w, for manufact 

ndustne. need n.,i he very detailed for the purp«« of 
«alysis ,f ^fora| „llfpuf import„ employment and 
capital requirements Though if m very difficult decde 
the orHimal ,,w lrf thl„ w1lfl|)l|Är marm .pp^,^^ 

-*> -  2im may he »«.iderMf a» a bench marl «uUMe 
for dealiita with fh, pr,,^,,, (>f tehB|)fcf||| ^ m 

most of the developing countries 

The .ndwrna) classification a» specified m the rows 
must have ,pec,«l reference f„ natural reSH,urc€ ^.^ 
ment and possibility of .mporf substitution ,„ d«v«|„p- 
mg countries In «dditMm to th.s row cto.wfc.tKm 
function«) divisions of inputs wh m energy ltpuU 

distribution „*„ prrmipa! dir«! production material* 
etc   will 4lü*i he useful 

'hr '•"'"'" • ••  t"i    •••«fiiulMt ruit-s  i he   «Htoral 
tiaaamcah.Hi mm, h« „« deta.ted a» basic data permit 
particularly ,H those sectors   »here  the product-mi* u 
changing fast with the chance« ,n /Per rap«. lBÍÍOmes 
technologie* (mp„rf tBd Mp<>rT p^tern« ^ 

<di f>„.« «»K/ *e, mput wuk rrsp*< , m h„ ,m4rfa«, «r^p 

I« practice input cKsfflweatf* are computad o« a net 
basts i e after deducting coetfi« lent* for by products and 
*^r»P m the «t of negative mput method la v,ew „| 
the need for » finical analy*»» it would he preferi hie to 
have a reference matrix for by pr<»ducts and scrap «, a* 
to facil.tate the conversion t,, „ v<mu «««it»«, mmm 

(» e  technical coefficients before such deduction! 

It w generally accepted that pr- »ducer s price it dewraMe 
« the compati«« of the technical coeftkieat mMm 

Mas» the homogeneity .»f the row m the matrn can he 
«or* ârmry »cured  by the   use  of  producer'» price 

»•or indirect taxes (net o* prie« subiteti it »ill he 
coavenient for analytical purp,,»en if the coefficient» «t 
•»met prie« are converted «to those at factory price» 
»y tMMf the following formula* 

.NTE*N4TÍO*A[  COMPARISONS OF  INTER INDUSTRY DATA 

/ v u 

r - v•(/ 

/' - 9¡a - 

¿r« 

^> 

4,) 
I* thli 

(I) 

(2) 

(3) 

(4) 

(i) 

^^Jlr *** vwlor for P"«* ****• ^ - wchajcaJ 
th« tame at 

4, - >4> 

--- -       — T«ctor for prie« levaai 
<x*memM matrix at market pncea, A. 

factor cost*   f      vector of price levels at factor co,ts 
vet-tor  of value added  ratio«  at  market  prices 
the_*ame  at fact<»r  co»t»   hefore adjustment  of 

«utput    T,     rhe same at factor costs after ad)ustment 
..f output for the factor cost basis   A notation with a 
prime indicates row vector   and one with a circumflex 
a diagonal matrix 

As can he seen from the ahove   matrix A,  valued at 
factor costs, will be more stable and suitable for inter 
national companson „„« coefficient matr.x A n more 
subject t». changes m government price policies 

This formula can also He extended to a more general 
case where any factor givmg rise to price ditfortmm needa 
to be eliminated for matance factors such as customa 
duties, import restrictiona and multiple exchange rate« 
tend to distort their relative price«, which might dilute 
the pr^-ttci applicabile of the technical coefficients 
valued at market prices Thus it would be desirable to 
remove various distort,ng fetors «, rhat the technical 
c«*nWnts refleci purely technological relationa based on 
a certain normal,Zed set of relative pnces rhe adoption 
<* international prices would be considered as a nrst 
approximation 

(f) Pkv*u-0] 'ftarumships 

A physical balance or quantity table as prepared m 
Japan and inner countries is also useful for checking the 
workability of the standard coefficients in value terms 
Fngineering data also serve similar purposes hut they 
may he erf" more limited use because they are available only 
at plant level Thus it would be desirable to prepare the 
standard technical coefficients at industry level in physical 
tarma at leaat for selected sectors of strategic importance 
for industrial programming 

2 htpmt-impmt simulatum for 4**etopmt (mmtrm 

From the «adings n the section« »bove, a tentative 
suggestion may he drawn as to the input-output simula 
ito« Tor tfcoat developing countrie« which do not have 
***** «Mistical information for their planning 
pwrpoa^ la some developing couatna* the availability of 
the ttatNtical Information «ceded for the commlation of 
»•#Ht-otKp*it tabies »«y he qmt» high but the compilation 

l**«"^"««** ••*« «d «• «• for pronctKMi.a»d 
*?t*m o*»**» «Mry aot be ao frwtfal because 

• ta» extetiag techn*>log»e» and ako of 
* of the aawtiag is/ormatioa Taui an 

«MMiiMioa baaed i» otar standardized co- 
KM would provide useful beach-mark data 

roe punning and programming purposes 

(*) Dttermmuum «/ ar*r^/ mpmt-omtpu, toeficems 

Tat foiown, prowdaraa may be suggested for the 
P**rpoae»   ©f detenmaiag  the   pr.ncipaJ   «putoutput 

of 
n 
i 

(i) Co«lliciaatt may be discarded by the use of the 

partidarty useful for country, waare (a) mpom ^ 



INTEKCqUNTKY <X)MPARISONOP INPtrTOUTPUT RELATIONS 

relatively small, (/>) there is no significant serious price 
control, especially of the materials to be purchased by 
manufacturing sectors, (c) classification of industries is 
ba^-d on the international code, (J) statistical informa- 
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. 

(ill The engineering and economic properties of the 
principal coefficients should be examined 

(in) Decomposability, bloc interdependence and tri- 
angularity in the principal coefficient matrice« should be 
trsted for various industrialized countries, the number of 
countries sho, Id be larger than five, and significant 
differences in relative prices should be corrected as 
indicated in section III ( I ) (e) above 

(b. Jew of possible mrutions m the principal coefficients 
Une to changes in the product-mix 

Dus teat «mild be specially needed to clarify the nature 
•>f the principal coefficienti applicable to developing 
countries In several developing countries, sudi M [ad» 
estimates of thoae coefficients arc already available For 
countries where no estimates of principal coefficienti are 
available it is desirable to conduct a special survey 

ic) ( mtpiktum of a standard primal oefhcwnt matrix 
Using the information collected through the above two 

procedures, a standard matrix can be constructed whose 
elements are only principal coefficients 

(d) Test of the standard principa/ coefficient matrix 

From the standard principal coefficient matrix 4* it is 
possible to compute (/ 4*) ' Multiplying thii inveri* 
matrix by the fiati demand vectors of several eountrat 
for which reliable input-output tablea are available some 
deviations will be found between the actual and the 
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computed outputs  It will be necessary to trace possible 
causes of deviations. 

<C) Application of the standard principal coefficient main * 
(0 For those countries which have relatively sufficient 

statistical information to compile vectors of output and 
final demand, compute 

(/     A*)X- - y* 

and (/ -  A*)'Y 

(ii) For those countries which have information for 
either X or Y, compute either 

(/ - A*)X*"   -  V" 

or (/       A*)   'V 

and compare the results with other available data, luch as 
those in national income accounts 

(in) For those countries which have no information 
about X or Y, derive a hypothetical vector X by using 
4 Study of Industrial Growth,- and then compute 
(/ A*)X~ ~ r* Check the estimate of r- 
against whatever information is available for income and 
production 

It has to be emphasized here that the above type ol 
simulation alone may not be very meaningful for the 
developing countries which are still at the pre industrial 
Mag« For these countries it will be desirable to utili« the 
labour coefficients as a principal tool of i nalysis since the 
combination of principal inputs, capital u.put and labour 
input would be one of the most important aspects of 
economic growth la this connexion it may be noted thai 
the principal coefficient matrix may well be constructed 
excluding service sectors and probably agriculture sectors. 
sine« these may involve a mixture of eternanti of both 
traditional life and industrial institutions, especially in 
moat of the developing countries 

* Unas« Nations, up ,u   (iw* footaoM II, r*t« I«) 





Ui2i0 
\OTF ON THE WESIBIIJTTCS OF ITII I/IN«. THI  TFfHNIOI IS i\n n*r4 MI 

DIVUOPIM, COI \miKS 

Hewn AN|«M, numi, </'infumi«tu*. et ,i, ,„MI,„,„, „«n««««!.»** <BíPf)   \,„,¿|v. ,Mr VlW4,    f 

In working <>ul policies f.ir economic development ..ne 
• s faced with two kinds of problems  r irsi of   'I .he .maac 

t (he future economy which a country wis!   s io attain 
night   in   he constructed  IB  terms  that  tr>   clear  and 
>per*t.onal    and  consequently  relatively  detailed  and 

precise    In  solving this  problem   of  what   t..   do   the 
leontirf tables have proved quite useful  But then  »ne 
^..„Uf   he able i<. formulate specific   economic   poinds 
•A hu h un lead to given desired situations   we are dealing 
*"h a problem of how todo it for the solution of which 
. «rent deal other than the conventional I eontief tables 
A II h« required 

«    nsider a particular industry   «ay the c< if ton tedile 
minsi, y   .1 rhe electronic industry   To study the problem 
•l   what   to do  for the future development of su» h an 
iidustiy  one would wish to have a tenes of historical 
monographs for various industrialized countries describ 
ntt m an analytically comparante framework rbe various 

aspe» is „nd factors ol their past development  such as rhe 
i   eise c ire ii mat anees which governed rhe birth   |r<>w>h 
im)  eventual .iettine ,.f the industry   changes  in the 
•ec hn.ques of production and marketing quantitative and 
j.Mliiat've changes m production   evolution of invest 
"lent  and employment   functional  linkage between the 
ndustry and the rest .if the national awmomy  particular 

pohev  measures adopted and their impact   elc   In this 
ispettive «n inspection .»f both cas-, of failure und 
success would prov,de equally valuable lessons   History 

ft en repeats itself and each country should adapt the 
lessons   .brained from experience in other countries to 
particular conditions .fits own economy and industries 
It   «s   ilear   that   such  monographs   dealing   with  the 
hisiornai development of an industry m various countries 
vo.iid provide an eistremely useful source of information 

'••» those persons who are concerned with the promotion 
•f similar industries m .rfher countries 

Now »o turn back t,. the precise objective of this note 
*e are all aware of the fact that the planners >f developing 
.'„„trtes cannot resort to the conventional method of 

"M./mg an input output table which consists of deter 
m.n.ng production targets of each wc.or from given 
hvp,*hwM concerning the growth of ftnal demand and 
'he fechnjcal coefficients relating io use »f raw materials 
energy capital and labour In the case of developing 
«torn.mie« rhe technical coefficients compiled for a recent 
year can represent only « forlo« past and «idem be of 
practical u« for projection purposes   p,   »eetio«* would 

ften .nvoiv* repiacement of the who»« system of eo- 

effi, tents Hv 4 „ew svsli.m ,)lvPf,^ ne^ Uws  >( im,llsfr (! 

adivines envisMHed f..r a «iven plan   peii.nl    4,g»,n      . 
evHl.iai.na   rhe   probable  magnitude   of   .„dividual  c.. 
efficients i which .n fact becomes possible only   cfiei ,uc ! 
* new system is »ailed forth for protect .on pu.p..ses.   m. 
would  have to draw upon the method of  mternat.ona 
comparisons  raihei  than the country s  own  historic« 
data   To what estent then can »he partners   ,i   level,,p..H 

économies lake   me aspe, t heie and anothe. ihn.    „ >h. 
form of   .»efficients borrowed from different coiinn.es  ••• 
drawing up mptit output tables f on heir future economies 
What knowledge should rhev huve about those boo ,«r,i 
coefficients m order to integrate them muuw* mutun.h 
int.. an operationally consistent system > 

Ihe leontief tables which have been . ompiled n 
vai.ous developed countries do noi seem ill equal!v 
adaptable to the needs of plannet s ,f) developing 
countries < ertain highly developed c ..inlr.es place lull 
confidence m private enterprises as r. gatds then up,. 
Nlny to adapt themselves t.. thanges m rrirokci .on 
diiions Such .s especially true .1 a country ¡ike ih. 
I «ned State* I nder SIR h circumstances an <np.it ..utpi. 
taMe is es peeled to be n.H so much a detailed description 
of the flow .f products character./in* various specific 
pr.tduction processes as » national accounting device 
clarifying ways m which value added is generated m 
vaiious activities and then transformed into .inai demand 
of uw«umpii.)ii and investment I his .* certainly >ne <>• 
rhe reasons why the industry classification* adopted in 
these uountr.es are geneially based on the grouping < 
enterprises .¡«(her than ,.( products and th.js meet ven 
poorly the need >< persons who w.sh to draw up a 
precise progiamme fot future industrial development n 
developing countries 

In other countries such as frame   somewhat (esse»». 
hdenc* u, plated ,n the rapidity of adaptation of enic 
prises   governments m such countries are theref* »re more 
concerned  with   the problem   >t keeping  rheni  alert t•> 
future perspectives by «ett.ng up serious market studtt 
fi>r the principal product» In such cases rhe >npwf outp ., 
information   bears principally  upon   the  description •>! 
production processes  «nd us   ompnation »ends to r 
oriented for the product basts clas»iik«t»»n   In principi 
the coefficients  established m this  manner   would bt 
indicative of the pr.sluction condtt.«««   both technical 
and economa   of each stage of pr.)duction  T*he apsrf>ach 
hy detailed product groups p  . es inappropriate '<> deil 
with the value added aspect   f the production structart 

e» 
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Nit this limitation is not so important for th.we who wish 

»<> draw up development programmes for the future 
since this type of table permit-* detailed analyst« of the 

production processes „f an industrially more developed 
country an required m the content „f forward planning 
for a less developed country But espenenc« proves that 
eve« this type of tteta.led table IH not easily utente m fact 
r>y the planners of developing countries 

One of the key factor» responsible tor the  relative 
• «effectiveness of many emitting tank» for programming 
purp«.ses m the high level c»f aggregation involved in the 
•«derlyina sector ctaseifcntKH»  A detailed classificatton 
scheme which would make the resulting table useful for 
the planner* of developing economies may however not 
»•©twsar.ly he found so useful for those <*f developed 
economies rot the latter it would suffit* to question any 
foreaeeahle change« in individual technical coefficients 
e«tr*ct.d from the table of the haw year   In fact the 
class.fkation of activity and product* which define these 
coefficient» might noi he so seriously implicated in that 
r]?T*Ji,f pr"H,t1M",   * «»«««neation »heme of the order 
of I00 or »Ml wchws usually permit» only such • highly 
rndwnentary description  of pr.iduction  processes that 
mmny of the technical ^»efficients éunmà m thm „¡h^ 

«•¥ appear almost unchanged for «ve years or to 

hi fact ho «ever   even if their no m mal miei remai* 
unchanged   their substantive contents undergo changes 
under the influence of various factor* charactertwng the 
dynamism of economa development  such as HMtattation 
of new technologies   launching of new produett, m*. 
stitution among different materiata  modifications m the 

«tomai structure of industries changes m relative priée*, 
entrepreneurial   behaviour   m   respect   »if   investment 

ratearci» and development «pet tfk pokey mensures of the 
pwhtie   «uthortties   etc    Technical  coeffkienÉ«  derived 
rVont a UM« „f ,mly a few hundred sector eitpunent can 
otrfy reflect the consequences of these various fh" tlnprrunt 
fnetoet   they cannot espían how such and such fact.*» 
influence such and such coefficients  Thus the appâtent 

*•****<* nomenclatures masks • fundamental proMna 
f**s»d by the planning of developed countries at «nal M «e* 
developing countries 

Tile intenndustry ta Me* now avallante for mani 

developed countries havt proved m fact to be poor 
•netrument» ft* planning and e. mm analysis, rath* they 
are instrument, t„ tt ^„ „^y^ „^ mm |fMiv| 

f*^"*** *• «««••rattons of prwmry neodtieti«. 
raetorathan tht network of interindustry transaction« aw 
•r Therefore the planners of developing countries «heñid 
not hop« for io„ mmM fr,^, th# famMuty ^ ^&rt0mm^ 
m """^ eo»««3enti from the taMaa of ihuelnpnd 
••«mMJtnies for the purpose of .ndustnaJ |—rniMiiii« m 
«aw own countries ~* 

if too mudi aggregation is the key «our« of the who* 

— it M no doubt only of t transitory nature 
•formation", often referred to M a Bwuor 

H » fact not always the enee On the contrary the 
mthnmtw of «now types which we usually man**, to 
eon** to ««tract a leontief tarde cannot afl bTntsnaed 

effectively, the nomenclature to he retained at the final 
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 whoae specific   markets or 
consumptions are not really well known  i onsequently 
such  a  nomenclature can  mobile  only  part  of the 
ava,labte information  Another   and more important 
reason is simply that we do not know enough about the 
nature and causes of the wealth of nations   even a table 

huilt under a highly detailed nomenclature would not 
easily he utilized for planning purposes   since detailed 
analysis of production processes will not he of much use 
when  it   it  impossible  to  protect  Anal   demand  and 
technical coefficients under the same detailed nomen 
dature  Projections of technical coefficients for example 
can be set up only through the synthetic dialogue between 
economists   »nd   engineers,   which   ts   actually   almost 
impossible owing to the lack of common language 

These difficulties if surmountable at all will not he 
overcome without coat and patient eff»>rt and possibly not 
within the foreseeable future What then can poswMy be 
done to assist today's developtng countries by way of 
programming data for interindustry relations'» 

I   DTTAHID DMiairrHiN t# vsttmtr« NHIDIKTKIN BUMS 

<# DfviLoewi couNTiies 

II we cannot hope foi a complete reorganisation of 
•nterinduatry compilation m developed countries we may 
still he ante to provide planners of developing countries 
with some form of description of the functional and 
structural detail of industries m developed countries 
This descriptive approach might  retente  «a from the 
»«Huh eonstraint of input output compilation   the need 
»o foro» the alignment of classi »cations «¿ton the products 
and nroeeeaes whieh do not It well tmi, my statistical 
«heane    For   that   matter    instead   of  attempting  to 
¿men** a whole natumaJ system of production, it would 
he convenient  to draw an elaborate  picture  of each 

méttami Mue of production (or filière it pr<xkntion) 
whjeh constitutes part of the total system 

The mdvstriaJ system normally involves an 
*«"««« «f interrelations Although on« 
maintain« strong @onneuons with some other partaWr 
•«Mtry or industries Ms linkage with the rea« of the 

**••*• •** Ne comparatively weak For «»ample the 
(men. cotton, wool, sna, synthetic lares, knttted goods 
^thmg, and SHndnr industri constitute a tight eon- 
gtomnratc, rts interior may he duracteriaed by a particu- 
tarty ngea hierarchy Stmh a group is m fact compoaed 
of thorn induetnes which occupy different stagnt of 
traaaVonnation w th« the same hne of nrrsdnttiiaa, 

fr©" prf jsnnmg of raw materials to AwneTi af 
prodmu Thnt the activity of the ctothmg 
- dtrectry inllueaced by the daenamd of inai 

the activity of the weaving imhrntt) w 

on that of the clothing induetry 
two industries dtrectry command the activity of 
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!he spinning industry Such a group of linearly dependent 
industries may be »o distinguished and treated as a bkic. 
H may also he mrted that these blocs are not co nptetely 
.ndependent of one another but are themselves subject to 
a degree of hierarchy (Moc-triangulanty) Thus, with 
some caution, we shall be able to treat each bloc 
separately, at least for the sake of procedural convenience. 

We *ha.l gain a considerable degree of freedom as to 
ihe way to handle each Noe  First of ail there will be no 
need to secure strict correspondence between the nomen 
dature of activities and  of products   Furthermore a 
nomenclature applied to the description of the detail of 

ne Mm- does not have to be the same as that applied to 
the detail of another bloc, but different nomenclatures 
may he selected in an ad hoc manner in accordance with 
rhe specific features of individual Noes Descriptions can 
he given in terms of physical units or of value or of bt*h 

Wtih the problem of nomenclature out of the way for 
he moment »he descriptive scheme for each blot ought 

• ••he designed so as to meet the requirements for inter 
nat...nal comparabilrty    For  that  purpose each  bkx 
* «Id have to be analysed from a few different angles m 
«•ai h i Hse with the use of whatever nomenclature may be 
«. nsidered particularly suitable Such a task may cover 
-ii least three stages 

idi q .alitative analysas of technical processes. 

i h > numerical economic analysis in the greatest possible 
'MiisiM al detail, and 

'   i integration of the above analysts into an overall 
I ei>nf tef frame 

4. ¡Juuluaiive ttx Hnuml mmlytu 

I he principal aim is to describe the tttrhnwal snouts of 
• he transformâti«>n process at eacn of the stages involved 
•it a given Mot of production f ethniques utdiied at 
(jitterem suaes may often he mutually itapinilm   rhe 
lassi fkat« IM dt activities and products to he usasi will 

generally be far more detailed than those normally 
employed t,.r gathering basse statistical informati.« Sue* 
.lasNilK.aiK.ns may not always permit auaatttetivc 
Jest nption but would he of gnat Mtserest from tat potnt 

•i view ,ii intertemporal comparisons as well as Mar 
i<>r u inai com pari», ms of technical txienVaea** 

The h.st «rical transformation of a Mot considerad m a 
gjv«B country may he traced « tern-s of mniìlìiai m of 
«he nomenclatures of activities and p» «»ducts, the chrono- 
logical «eric« -f nomenclatures appM to difttrent 
periods would reveal the nature ana extent of f-Swrei 
pr< .gres« «peed of émergence of new products, 
'<• lengthening or shortening of each of the 
stages etc It would he intereettng to see through this 
series for esampse, the cyclical mm 
*»mpticit y tnd «wmpstsity of production 
character!«* technotopeni progreas an i 
process beconung wKreaetngty 001 
quality of products, then becoming stanahfted by wmwmm 

>i technological lanovation »Mil ti* nani (òr farther 
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qualitative improvements leads again to more compie* 
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 
enamined 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 

<bl Numerical economic analv\is 

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 production purposes Pie description should be 
m quantitative terms in both physical and value units 
wherever possible The nomenclatures to he used would 
not he very different from those used for the collect ion of 
basic statistical informati«« and would generally be m«>re 
aggregative than th«ise required for the technical analysis 

rhe linkage of a given Mot with the resi of the economy 
would he set out m tw<i directions one relating to those 
industries c««Buming the products of the b»«>c, and the 
other to the products <»f other industries consumed by 
the bloc fhere would thus be four types of mimen 
eletures involved m the analysis F irst come two types ,,f 
activity nomenclature« one relating to the industries 
within the Wot and the other relating to consuming 
industries outside the bfctc Second are two types of 
product nomenclatures one relating to the ummoditie* 
produced within the Mot and the other to the products to 
be acquired from outside it and consumed inside u t at:h 
of these nomenclatures may be chosen m«»re freely than 
m the case when data for different Noes are integrated 
into a single table covering the whole economy 

This scheme of quantitative description should reveal 
rw«> aspects the one pertaining to product ion-consum p. 
tton uf materials and the other to ddi verte« purchase» 
between industries ( hang«« m inpot output coe*k tent«, 
when viewed m the form» contest oan he associated with 
the proses« of technical progrès« described in the preced 
Mf qualitativ« analysis The samr change« may aleo be 
interpreted « the latter contest a« structural change« 
affecting rbe organizational structure of enierpr ses n the 
htoe sut* as tendency toward« c« «centrât*«, vertical or 
horiaontal integration etc 

(c) ImMfruium „f the prmtemg mmlym* mm m oœr ail 

The nomenclattire for an over-all leontief table wiM he 
obtmned for the industries «volved m each Woe Mudied 
by simple aggregation of the activities referred t> in the 

partial numerical analysts ( ontissency of 
the partial and ths over-el 

win generally he seenne bacanas the 
of 
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themselves dependent on those used for the gathering of 
ba ,ic statistical information. 

This triform approach to interindustry coefficients will 
permit the provision of the analytical instruments 
necessary to put together the experience of all who are to 
assist in the preparation of operational plans and pro- 
grammes: engineering experts, who can provide informa- 
tion on the characteristics of products and fabrication 
processes ; professional managers of industries, who know 
from experience the organization of their industries and 
their specific 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 
eference programming data for planners of developing 

txonomies. 

Intercountry comparisons 

Now the data of various developed economies 
organized by such an approach will 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 relationship between the structure 
of final demand and the structure of a given bloc of 
production; 

(¿>) 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 coefficients 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 of 
relative prices is indeed différent 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 
which individual market pnets can be studied rather 
easily. I' will thus become possible to investigate for each 
country the connexion between the price structure 
relevant o 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 
strategic 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 of the bloc, etc. 

The circulation and transformation of materials—in 
other words, technical coefficients corresponding to the 
technical qualitative analysis—are in most cases tightly 
conditioned by the characteristics of the particular 
machinery and equipment involved. This connexion 
seems to be even closer than that between the technical 
coefficients and the specifications of labour, as revealed 
by certain comparisons between 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 

1 One might then be tempted to search for technical coefficient* 
effective for developing countries by isolating the characteristics of 
new investments taking place in developed countries. For that 
purpose, suppose that for an advanced country the value of the 
same coefficient be compared at intervals of from three to five years; 
on the basis of some reasouable assumptions the observed changes 
might be imputed to the new investment undertaken during the 
period considered. Unfortunately such an approach would not 
make much sense for a number 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 
more or less evenly over the assets of old blocs. The marginal 
productivity of capital could thus normally not be assimilât«! 
to the average productivity of new capital. 
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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 
allowance for the differences between the actual machine 
park of the reference countries and the one projected for 
the 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 
to 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- 
tive descriptions of their 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 
of their future economies; they will then be equipped with 
the 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 which are seductive enough 
intellectually but of limited use in practice. Studies resulting 
from 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. 

II. STRUCTURE 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 tht bloc 
of "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 withe* to thank MìM Guinee, a textile-industry 
specialist in the Bureau d'informations et de prévisions économiques. 
for her attutane« in preparing this section. Mi« Sermage, 
statistician in the tame Burton, collaborated in the elaboration of 
the statistica] ubica. 

Qualitative anah m 

It seems possible without too much difficulty to set out 
a nomenclature of production stages, their products and 
their consumers, detailed enough to reveal ihtir tech 
nological characteristics 

Figure I presents such a description relating to the man 
made fibre textiles alone ' for the sake ofclanly 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 cycl 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 
fibres or that of filament 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-finished product is caused particularly by the use of 
primary textile materials of chemical origin, a similar 
phenomenon occurs at the final 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 cylinders). 

This particular figure is already simplified and does not 
explain how the new technologies modify the traditional 
technical relations. For example a weaving machine 
without shuttles (such as (he Sulzer type) does away with 
the pirning operation; techniques developed parallel to 
those of textile processing permit the obtaining of fabrics 
directly from staple fibres 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 five types of man-made fibre 
are distinguished in France: four of them require 
different types of treatment in spinning and the last one 
in throwing. This differentiation is linked to the traditional 
structure of the textile industries in a country that 
became developed some time ago. It seems possible to 

~* The remaining part of the textile industries can also be described 
in similar detail, but cannot be revealed to the public so long a» the 
"reciprocity clause" is not satisfied at the international level. 



:on INHRSMlnNM   ( OMPARISONS OF   IN T F R INt)i STRY DM \ 

distinguish at least three stag*-, n 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 
luxtaposition of different lines without notable inter- 
connexion among them lasted until the emergence of 
chemical textiles Since that time interindustry! 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-fibre 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. 

Quantitative analysis 

Tables 1 and 2, compiled for the present purpose, 
relate only to the flows of raw and semi-finished products 
in the textile industry bloc. Table 1 indicates the balance 
in terms of tonnage between the supply and the utiliza- 
tion of primary textile materials and semi-finished 
products. Table 2 shows the balance in value terms but 
expresses it in the form of technical coefficients.4 Figure II 
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 
field. 

The nomenclature in the official table of the 
French National Accounts 

This nomenclature relates to the 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 classified into five branches: 

4 Here «gain, information not available to the general public was 
involved. For that reason only the coefficient table can be ihown 
here. 

1 Natural textile fibres this branch includes raw wool 
and products of it-, primary preparation (combed wool 
and chemical fibres), raw cotton, hnters, cotton waste, 
and other natural fibres, 

2 Man made (regenerated and synthetic) primary fibres 
and filaments; 

' Yarns and threads this sector includes combed and 
carded yarns, threads of cotton, flax and hemp, threads 
from schappe spinning and silk yarn; threads of 
regenerated and synthetic fibres, threads fr'-.m 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 from them, fabrics and ribbons of 
silk and man-made fibres; fabrics, carpets and sacks of 
jute and other fibres; lace, tulle, embroideries, point 
lace, trimmings and allied cotton industry products; 
cotton-wool; rubberizing; 

5. Products of knitting mills: knitted fabrics and articles 
made therefrom. 

The nomenclature in this study 

The 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. 

1. Natural textile fibres: 
1 Wool evaluated in thoroughly washed form; virgin 

wool fibre, combing and spinning wastes, teasing 
waste ; 

2 Cotton: raw cotton fibres, linters, spinning waste, 
teasing wastes; 

3 Flax: flax fibres called "strands"; 
4 Ramie: fibres; 
5 Hemp: fibres or "strands"* 
6 Sisal, manilla and other hard fibres; 
7 Jute: raw fibres and teasing wastes; 
8 Raw silk and silk waste. 

In the présentation of the table, the industries at the 
pre-fibre stage (such as teasing, stripping, steeping and 
scutching) are omitted. 

2. Primary materials of chemical origin: 
9 Rayon (silk type): continuous viscose filament, 

reinforced rayon filament, acetate and triacetate 
continuous filament; 

10 Rayon staple (cotton type) called "fibranne": 
discontinuous fibres of viscose and polynosic, 
acetate and triacetate, and wastes (including those 
ot continuous rayon filament); 

11 Synthetic yarn: continuous yarn of polyamide 66 
(nylon) and polyamide 11   (rilsan), continuous 
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I «LB 2       TECHNICAL CWnCIHNU »ELATIVE  TO THB CONSUMPTK,*  OF «i  »AW MAIH..A.J ,M,  »MI-MNHHE..  P«  

OUTPUT   1,000 BY „MI;ï l,h" 
Year   1962 
 .  i une   ¡(66 

Sptrnnng of taint 
". Thread     ami 

woollen   l  itum     hrmp      tng 

M.11U 
Im <ur, 

Hm,„t 

Wool (tub-washed), waste, reclaimed products     117 

Cotton (fibres), litters, waste, reclaimed products      11     405 

Flax (fibres) 452 
'71 

Ramie 

Hemp (fibres) 3 23 

Sisal, manilla 

22       49      34 

385 

Jute and reclaimed products 3 

Raw silk and silk waste 59                                                             o 

Regenerated cellulosic filament yarn 
»8                             12       IV                    64                    5 

Regenerated cellulosic staple fibre 
17 

Synthetic filament yarn 

32       23      21 

604       50                            15                  151                   50 

Synthetic staple fibre 12 

Materials without detailed breakdown 

Products of wool-combing 513 
------         _ _ 

Products of spinning combed wool ,'''•",',7" "/.'.'/.••,";.'.' '.. 

-   -  -   -"'":"'""'7,7i'//^'" 

/•'/.'•V.w'V'.V.V.V.'/.'/iv// 
- - —"iiinmnnwiimmr- 

!¡T'UUU'U'¡ni!'iií¡; 
 <lll¡lllllli'l'IU!l!'l'  '' 

371                                                ,j4 

carded wool 280                                         ~~"7v 
cotton 

161                   4     640      170        12                  64 

flax and hemp mnnmnnnnnumu 
'rlll!lí¡'l,'¡li:t!l''!'"l 

22       75                            367                                4 

jute "man ni munir :¡¡ 
  •"!!!l¡!ll'll[[[i;i[:;r!: 

:¡:!!iiiinrrii!iiiiiiinn 

3        2 

schappe 42 
Throwing 

'llllllll                          48                               53                  59 

Thread spuming Ululili 
Manufacture of twine and cord unum 
Products of wool weaving imiuiiuiiiiiiiiiiniiiiiunuíi 

cotton weaving  nuuuwuuumummnwmi - 
uiitimiiiiiiiiiiiiiiiiiiiimnn 

linen weaving  iiiiiniiiiiifiiiiiiiiiiiii um i m  
llllllllllllllllllllUllll.Hlilllil 

silk weaving —. 'iiiiiiiiiiiiiiinnnmiimiiiiii   
imiuiiuiiumuimiiiiimim 

jute weaving  iiiiiiiwiiiiniimiiiiiiiiiiiiiii - 
iiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiii 

Müled felt 

Manufacture of cotton wool nimm 
Needle punching 

Hosiery 
nimm 

Output 1.000 1,000 1,000 1,000 1,000 1,000 1,000 1,000  1,000 1,000 1,000 1,000 
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polyester yarn (tergal), continuous chlorofibres 
(rhovyl and clorène), continuous acrylic yarn 
(crylor and courtelle), 

12 Synthetic fibres discontinuous fibres of polyamide 
66 and 11, polyesters, chlorofibres and acrylic 
fibres 

3. Intermediate products and threads; 
13 Wool combing (including chemical fibres); 
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 of jute; 
19 Schappe spinning (silk and chemical fibres); 
20 Throwing: silk and rayon throwing and "bulking" 

or "texturing" of synthetic yarns; 
21 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 r'othes, lingerie, 
household linen, upholstery coverings; fabrics for 
technical uses (canvas covers, window blinds, belts, 
filters, 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 Jute fabrics: furniture fabrics, technical fabrics 
(for tailoring, upholstery etc.); sacks for packing. 

28 Felts of fulled wool : for technical uses (paper mills, 
filters, jointing, thermic and phonic insulation etc.) 

29 Quiltings: for medical and technical uses. 
30 Stitch knitting: of jute principally for technical uses 

(insulating packaging, covering etc.). 
31 Knitted goods: knitted goods of cotton, wool, 

artificial and synthetic fibres; 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 or. non-standard technologies and 
often considered as secondary, such as lace, tulle, point- 
lace and embroidery, trimmings, narrow fabrics, elastic 
cloth, water-proofing etc., and also dressmaking and the 
like (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.6 In this year the conditions of various branches of 
the textile industry were representative enough of their 
relative position : chemical fibre production and rayon 
yam 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 primary materials 
and fabricated products (table I) 

The elaboration of accounts in physical quantities 
(tons) constitutes the basis of the 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: 

Resources    --    uses 
Resources    ---    production -f imports 
Uses •-    intermediate consumption by enter- 

prises 
f final consumption by households and 

governments 
f exports 
¡ variation of stocks. 

Table 1 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 fibres (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 table 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 

'The year 1963 was characterized by a very strong expansion 
provoked by the repatriation from Algeria of its European popu- 
lation and increased tax revenues, while 1964 and 1965 were 
affected by the crisis of overproduction which followed the 1963 
expansion. 
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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 
of treated products : for example 5,000 tons of unspecified 
materials consumed by the throwing industry correspond 
partly to temporary admissions and partly to raw 
materials of national origin, which include spun glass 
iwistcd or coated for industrial uses. 

(ii j Then there are the difficulties 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 identified deliveries from a branch of 
industry and the identified receipts or fabrications by 
client industries. While some gaps may be accounted for 
by competitive imports there are also gaps stemming 
from the uneven coverage of enterprises involved in 
statistical inquiries; the coverage depends on the size 
and the degree of integration of enterprises. This necessi- 
tates the provision of a category "miscellaneous goods 
not specified in kind", as in the case of the material 
consumption of woollen spinning. 

(iii) Difficulties also arise in connexion with the lack of 
precision of nomenclatures which cover heterogeneous 
products. Raw materials consumed at the stage of spin- 
ning are, despite price differences, generally homogeneous 
enough to permit a calculation of meaningful technical 
coefficients for that particular stage; but the same thing 
cannot be said of the materials consumed at subsequent 
stages. In weaving and knitting mills the input materials 
are highly heterogeneous because of the mixture of 
different fibres occurring in spinning, and factors influenc- 
ing the quality and price of materials bear great signifi- 
cance at these stages; the quality of spun goods depends 
on various factors such as fineness, torsion, appearance, 
composition of fibres etc. It hardly makes sense to 
calculate the materials consumed by the clothing industry 
entirely in terms of tons, without due allowance for the 
differences in quality and costs among various kinds of 
fabrics. A resource balance described in tonnage, as in 
table 1, even though established under the most detailed 
nomenclature that the statistical information can afford, 
is not by itself capable of expressing the complexity of 
the real existing structures. 

(iv) There are also difficulties connected with shifting 
in time. Another difficulty in the analysis of interindustry 
linkages arises from the time elapsing between the fabrica- 
tion of a product, its delivery from the factory, its receipt 
by using sectors, and its consumption in these sectors. 
This factor is particularly important in the case of the 
textile industries, which cover a relatively wide range of 
activities; more than one year can elapse between the 
treatment of raw materials serving for the production of 
hosiery and the consumers' purchase of the final product. 
The effects of this time factor are possibly reflected in the 
column for stocks and adjustments in table 1, but it is 
extremely difficult to analyse them without sufficient 
information. 

Table 1, showing the resources and uses of products 

evaluated in Ions, seems to provide an analytical tool 
indispensable for studying the interrelations anioni; 
various branches ot 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 sufficient by itself 
to determine the technical coefficients for the many stages 
of transformation involved in the textile industries. The 
conversion of such a table into value terms thus con- 
stitutes a necessary second step 

Technical coefficients relating to textile raw materials and 
semi-products (table 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 the table 
should be considered only as an attempt of a pre- 
liminary nature. 

The difficulties encountered at this stage relate to the 
choice of representative prices for the group of products 
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 domestic production the heterogeneity of 
the products involved in a given branch prohibits the 
application of a nominal price relating to any single 
particular product. Furthermore business turnovers are 
seldom specified with sufficient product nomenclature; 
the part of the transactions not accompanied by monetary 
clearance is usually excluded in turnover statistics; this is 
typically the case of enterprises with integrated plants of 
woollen 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 results 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 profitable. 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 
of each industry, which can vary from country to country. 
The information to be derived from an international 
comparison under this approach would help to define 
the degree of technological and economic development 
implied in the structure of interindustry transactions of 
each country considered. The structural data assembled 



212 INTERNATIONAL COMPARISONS OF ÍNTFR INDUSTRY DATA 

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 specific 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 from 
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 context of international 
comparisons. 
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AN INDUSTRIAL-COMPLEX APPROACH TO THE COMPILATION AND AN\LYSIS 

OF INTERINDUSTRY PROGRAMMING DATA 

Vera 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 
approaches. 

The major one is readily indicated by the general scope 
of the task assigned to the programming section of the 
Centre for Industrial 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 
various countries helps developing countries lo evaluate 
the over-all 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 final stages of operational planning) 
as with the evaluation of development projects expressed 
in terms of combinations and integrations of various 
industrial processes. 

Another reason for placing stress on the industrial- 
complex approach is that up-to-date engineering data 
for specific industrial processes are available in abundance 
from either public or private sources and can be easily 
utilized by planning authorities or private firms, 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 time 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 of variations in the 
technical coefficients. Since it is recognized that such 

j 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 con cet 
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 classification and of common 
accounting criteria helps indeed to bring into evidence 
some similarities and peculiarities of the general structure 
of the various productive systems,' 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 1A (Italy) and IB (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 table» (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 

1 See Statistical Office of the European Communities, Tableaux 
entrées-sorties pour les pays de la Communauté Economique 
Européenne—Annexe aux informations statistiques, iirussels, 1964. 
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TABLE lCr INPUT-OUTPUT COEFFICIENTS OF THE CHEMICAL AND ALLIED INDUSTRIES IN ITALY AND BELOIUM,1959 

Purchasing 

tí 
il   H 

Domestic and imported inputs 

Pra 
sec 

39 40 37 .*» •it 

39 Synthetic materials and artificial fibres 1 
B 

1 
B 

I 
B 

•0890 
•2773 

•0049 
•0052 

•0577 
•0760 

•5052 
•3750   

40 Other basic and final chemical products 
(excluding pharmaceuticals) 

•1789 
•1464 

•0009 

•4701 
•1464 

0668 
•0640 

•0436 •0093 
•0075 

37 Rubber and amiant manufactures •0010 
•0009 

•0458 
0040 

•0102 

38 Plastics manufactures I 
B 

_ •0038 

•0420 
•0254 

— 
—. •035 

44 Petrol derivatives 
(production and distribution) 

I 
B 

0304 0060 
•0080 

•0025 •0564 
•0299 

A Total I 
B 

•2992 
•4237 

•5218 
•1779 

•1763 
•1520 

•5615 
•3750 

•0657 
•0409 

B Other intermediate consumption I 
B 

•2798 
•2243 

•2448 
•4724 

•4465 
•4480 

•1332 
•1964 

•3796 
•4199 

C Total intermediate consumption I 
B 

•5790 
•6480 

•7666 
•6503 

•6228 
•6000 

•6947 
•5714 

•4453 
4608 

D. Wages and salaries I 
B 

•1177 
•1682 

•0781 
•1867 

•1685 
•2760 

•0871 
•2411 

•0182 
0739 

D, Social security contributions I 
B 

•0444 
•0218 

•0335 
•0202 

•0512 
•0320 

•0374 
•0268 

0064 
•0085 

D. Amortization and other revenues I 
B 

I 
B 

•2303 
•1402 

•0965 
•1191 

•1312 
•0560 

•1401 
•1071 

•0719 
•1548 

D Value-added •3924 
•3302 

•2081 
•3260 

•3509 
•3640 

•2646 
•3750 

•0965 
•2372 

EP. Production at factor cost 
(including intrasector consumption) 

Indirect taxes (less subsidies)  paid on 
respective products 

I 
n 

I 
B 

B 

•9714 
•9782 

•9747 
•9763 

•9737 
•9640 

•9593 
•9464 

•5418 
•6980 . 

Ep, •0286 
•0218 

•0253 
•0237 

•0263 
•0360 

•0407 
•0536 

•4582 
•3020 

Ep Production at ex-factory prices 
(including intra-sector consumption) 

10000 
10000 

10000 
10000 

10000 
10000 

10000 
10000 

10000 
10000 

Source: T«blc« 1A and IB. 

considered appears to be quite different 
countries. 

in the two 

The difficulty in measuring and evaluating intrasector 
flows is one of the major factors hampering the inter- 
country comparison of input-output tables. Obviously 
the only way to eliminate 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 of the 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 terms. 

In the light of the 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 time 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 
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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 1%12) 
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 new data system. 

These problems may be grouped under the following 
headings : 

I. 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 
area; 

III. Preparation of a document specifying the criteria to 
be followed in compiling various specific 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 of 
statistics. 

Some suggestions follow as to the first three types of 
problems. 

•See W. I. Abraham and M. Hoffenberg, Some Problems of 
Standardization, presented at the International Conference on 
Input-Output Technique», Geneva, 1961. 

I. DELIMITATION OF AN INDUSTRIAI-COMPLEX AREA AND 

ITS RELATIONSHIPS WITH  TW   REST OF THE ECONOMY 

It is hardly necessary to mention the ditiiculty of 
establishing the frontiers of an industrial-complex in the 
context of an over-all input-output model However, 
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 final 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- 
fied. 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 multi-uses of the product-mix of an industry, 
and from the complexity of technological processes 
within an industry. 

The first 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 and 
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 finished goods. 

This distinction however cannot be very clear-cut in 
the productive systems of developed countries, since 
many industries are closely connected in both directions. 
The strict definition of an industrial-complex area should 
therefore relate to the tightness of interrelations on both 
the demand and the supply sides. 
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Delimitation <>f an industry-complex area mav he 
undertaken by grouping together industries characterized 
by such two way interdependences or by oneway 
relationships with the rest of the productive lectors 
Among various possible criteria a very interesting one 
has been suggested in the presentation of an analogue of 
the 1958 United States input-output relations » The most 
peculiar features >f this multi-coloured and triangulated 
table are that in each cell of the 8] « 81 interindustry 
table are registered three types of figures, of which the 
first represents the absolute figure of the interindustry 
transaction, the second the corresponding input output 
coefficient, and the third the corresponding coefficient of 
the inverse matrix il-a^1 The cells with input 
coefficients greater than 1 '81 are coloured for visual aid 

•See W   W   Leontief, "The Structure of the II S   Economy 
in Scientific American, April, l%5 

Different colours <re used to distinguish the six major 
areas info which the 81 pr<»ductive sectors are i1 assi lied 
final non metals final metals basic non-metals, haste 
metals, energy and services ine critical ratio of 
I 81 0012 M17 corresponds to what would result if all 
the sectors were interrelated to an equal extent 

Although this procedure is obviously affected by the 
particular aggregation level involved in the I nited States 
input output table for 1^8 •he method may provide a 
practically useful criterion for delimiting the external 
framework of an industrial complex xubmatrix (which 
relates to a group of sectors 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 
relationship« within a given set of closely associated 
activities "t would be preferable however to use different 

TABLE 2   POSSiLE DeUMITATION OF THÍ INDUSTHIAL COMPLEX AREA K» THF <HÖHK Al AND ALLIED MMWTUKS 

IN 1-HE CONTEXT OF THF ITALIAN MlODtKTrVI SYSTEM 

(Striarmi «andari ranos of lauri rtrntHrmntnt of .hrnestu inputs mé attimi mi «y«-««?« emßtmHt) 
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critical ratios fur different sectors, this differentiation 
may be made awarding t.» the number of effective inter 
industry transactions originated (.»n both demand and 
supply side«! by the production level of each sector and 
thus the delimitation brings into evidence only those 
interindustry transactions * ich imply higher ratios than 
the critical ones computed for columns and rows respec 
tively Suppose for instance that in an HI - HI input- 
output table the number of effective transactions between 
à given sector and other productive sectors was 20 along 
the column 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 SO (I 20V and 0020 (I 50) respe nvely 

The meaning oi such sectorally diversified ratios mav 
be less abstract than that of the single over all critical 
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 table 2 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 frangles 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-complex area of 
the chemical industry is rather broad, covering practically 
all the live sectors considered The following character- 
istics m*y be noted in particular 

(at Transactions between the chemical industry and the 
synthetic materials and artificial fibres industry greatly 
e steed the magnitude represented by the respective 
critical column and row ratios. 

(#) transactions between the petroleum derivatives 
industry «ad the basic and final chemicals industry and 
(obviously) those between the synthetic materials industry 
and the manufactures of plastics are also of great 

in relation to the critical ratios, and 

(e) «finrsni  one-way relationships exist however 
between robbet manufactures and the chemical industry 

also between the plastics manufactures and the 
mémtry 

The aeänutation of this five-sector compiei would be 
bettor wnrr anted if one had started with a further dis- 

•f these sectors, and had investigated first 
tightly  Backed sub-area composed by the 

industries alone 
the 

In an analysis of industrial completes it i<¡ evident that 
attention cannot be confined to the interrelationships 
within the selected area, since its relationships with other 
productive sectors should he carefully investigated from 
a technological viewpoint ,n order to make sure that such 
relationships run, if approximately only in a one-way 
direction 

The less restrictive criterion used by Professor Leontief 
m his presentation of the 1958 input-ontput table for the 
United States as applied to the same Italian table, are 
presented in table .1 Here, in addition to the cells of the 
suhmatnx relating to the five chemical and related 
industries, a cross >s registered also in those cells for 
transactions of these industries with other supplying and 
purchasing sectors whose relative magnitudes exceed the 
over-all critical ratio I 65 0-015.184 (66 being the 
order of the Italian input-output table and 65 the 
maximum number of transactions of each sector, when 
intra sector consumption is excluded) This table can thus 
be considered as indicating the minimum desìi able level 
of disaggregation which should be used in designing a 
general framework for the analysis of the industrial 
complex area considered in this example 

II   CLASSIFICATION or INPUIS AND OUIFIIS K>R   IHI 

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 complexes. 

Preliminary investigations shculd therefore be made 
not only on the spread of technological and markît 
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 submatnees 

The use of transformation matrices would indeed 
permit the consolidation of a commodity-flow table into 
an interindustry matrix in an almost mechanical manner.1 

The problem is however much more complicated than it 
appears at first sight because more than one different 
approach would have to be followed in investigating the 
technical relationships within each industrial-complex 
area. For many industries the within- and betwecn- 
industry relationships can be investigated on a com- 
modity-basis, both for the input and the output sides of 
transactions. For certain industries however only the 
process-approach can shed light on technological 
relationships In some industries the changes in product- 

* See University of C ambridge Department of Applied Economici, 
A Social Accounting Matrix for I960", 4 Programme for Growth 

<t hapman and Hall, London, 1962) 
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TABLE 3: ITALY—MAJOR WTTHIN AND BETWEEN-INDUTTRY 

(Domestic flows only, net 

Sou:   B«tween-indiutry relwion.hip. out of the ¡nduitri.l «».nl.. 

ttî SÌA? S0 d°f
sel>'/clated to <*«•••• in input-mix 

ASC fr0m «"• c—- "en at the 

to'soA^.t0 îistin*uish thr« «w « any attempt 
stít^i un i     S,íat,0n prob,ems to «* faced « the setting up of an industrial-complex submatrix. 

fixS JUL'ïIP,e8t rC88C refe" to th0je industri« *he« fixed proportion* of g,ven basic inputs are required per 
«nit of a g,ven product (this is hkely to be thec£ hi 

S2SÏÏA2Tsuch "fert,,,2e"' -d for -* 
(*) A less simple case relates to those industries where 

fixed proportions of alternative basic inputs may be used 
per unit of a »ven product (for instance, in the pro- 
duction of synthetic materials) 

(O The most complex case occurs in those industries 
where alternative basic input, may be used in varyina 
S^£2? **' "i: °f a *ven Pfoduct : a 'W** «ample is offered by petro!eum products derived from crude oils 
of different qualities and/or from different types of 
processing. Jt^ 

For the first case a detailed analysis of product-mix 
may be sufficient to determine the consumption of 
n?^ ^ mpUU In the ,econd'deuüed information 
on both product-mix and input-mix should be available 
l^rhiBrt',*tLnf Íntereountry variations in production 
val?Ä FlMfy .inthcm^comniexc»£ the join" 
variation of input-mix and product-mix may make it 
fS?^ 1,lnP?ttíb,« to find «y stable ¿ttenTof technological relationships. 

Thus for the first two types of industry groups it would 
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The    rest    of    the    productive    system 

Ì 

I« 

X 

1 
í Ji 
w an 

X X 

X 

— — 

I! 
x 

82 

Ì1 
Kb 

Sii 
a 8 g 

3S 

X 

39 

X 

* All other 

are» are regiatered (X) only if the net input-output 
1 06-0015384. 

be comparatively easy to set up (with the help of 
industrial engineers) an appropriate and detailed 
classification for inputs and outputs, and to quantify in 
physical terms the corresponding technical relationships. 
For the third type however classification may possibly 
be limited to the major categories of basic inputs and 
end-products, without attempting to specify the various 
semi-finished products and by-products circulating 
within the various industrial processes operated with a 
given equipment-mix. 

Tables 4A, 4B and 5 attempt, with the assistance of an 
industrial engineer, to set up: 

(a) a two-way classification scheme in the Italian 
language for the major basic inputs and the principal 
uses of the major products of the synthetic materials 
industry in Italy and 

(b) a (simplified) two-way classification scheme in- 
dicating the sequences of intraindustry consumption of 
the intermediate products of the petroleum derivatives 
industry (this scheme is reproduced only to point out the 
difficulty of quantifying all the cells marked by a cross). 

III. COMPILATION SCHEME FOR AN INDUSTRIAL-COMPLEX 
SUB-MATRIX 

The size and form of an industrial-complex submatrix 
will obviously depend on the degree of specification 
adopted for recording the within- and between-industry 
relationships of the selected areas. It can be anticipated 
however that either the central section of a submatrix or 
the general frame #ork into which it should be fitted will 
be in most cases in a rectangular rather than a square 
form. 

The type of data needed for compiling various sub- 
matrices will also vary with the type of industries 
concerned and the degree of specification applied to 
relevant flows. While both quantitative and value data 
may be obtained (through a careful preparation of ad hoc 
questionnaires) for most of the purchased inputs and of 
the intermediate products delivered to other sectors, it is 
too much to expect (unless some arbitrary cost imputation 
criteria are employed) that value data can also be obtained 
for intraindustry consumption flows for each of the 
industries covered by an industrial-complex area. 
Research may here be limited to the collection of 
quantitative data, or of the corresponding engineering 
coefficients, from which might be derived intraindustry 
consumption flows among specific processes. 

As regards secondary and by-products it seems 
advisable to employ the "fictitious sales" approach, and 
to abandon the ordinary procedure of input-output 
compilation, in which secondary products and by- 
products are separated from the output of the industry 
where they originate or are treated as negative inputs 
of the industry concerned. 

Among many other problems arising in the compilation 
of a specific submatrix (which will have to be carefully 
examine^ case by case) only the very general ones can be 
considei . at this quite preliminary stage of investigation : 
such problems relate to: (a) treatment of imported 
inputs; (b) treatment of transportation costs; (c) treat- 
ment of indirect taxation ; (d) price levels of individual 
and aggregate flows. 

These problems might be treated in the following 
manner. 

(a) Imported inputs might be separately registered 
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Output! 

Batte impull 

Basic chemicals 
Acetato di vinile ... 
Acido acetico  

adipico  
butirrico  ... 

„    fumatico .... 
maleico   

.,    metacrilico  .. 
solforico  .... 
tereftalico ... 

Cuprolottame  
Cloruro di vinile  ... 
Esametilendiammina 
Etilene   
Fenolo  
Forroaldeode  
Glicole etilenico .... 

„    propilenico  . 
Comma sintetica ... 
Melamina   
Propilene  
Stirolo   
Urea  
Cellino»   
Altri prod, chim  

Other bask inputs {for the 
utilization of pkutic materials) 

Glast fibres   . 
Paper waste, rags, minerai powder, 

etc  

Other 

TABLE 4A: ITALY—BASIC INPUTS OF PRINCIPAL PLASTIC MATERIALS 

V«w» : The tymbol X indiew. .¡.niflem entri« ; the symbol 
(X) indictee poeeible .ltem.tiv. combinetien. of l»k chemicl input.. 

(so far as possible in both quantitative and value terms) 
in each cell of the column vectors, at least in the central 
section of an industrial complex sub-matrix. 

(6) AU transportation coats, including those relating 
to the use of own-transportation means, imputable to the 
actual consumption of all inputs might be consolidated 
and accounted for at the bottom of the column vectors 

relating to the industries covered by each industrial- 
complex area. 

(c) The same treatment could be given to indirect 
taxes and to trade margins paid by the industries covered 
by the îndwtaal-compkx area for their purchased or 
self-produced inputs; total production of an industry 
(net, or gross, of intraindustry consumption) should thus 
be evaluated at factor costs. 
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TABLE 4B: ITALY, 1961—PERCENTAGE DISTRIBUTION OF PLASTIC MATERIALS CONSUMED IN THE MAJOR USING SECTOR» 
(Sectors are ranked according to the percentage distribution of total plastics consumption in 1961) 

fri«» 

Platte 
Materials 

8 
9 

10 
II 
12 
13 

7,14 

Resine termo-indurenti 
Polveri fenoliche da stampaggio 
Resine fenoliche per laminati. 
Polveri ureiche da stampaggio 
Polveri melamminkhe da stam- 

paggio    
Resine melamminichc per lami- 

nati   
Resine poliestere   

Resine termo-plastiche 
Polklorure di vinile  
Poliolefine      
Polistirolo   
Resine metacriliche   
Resine polìaxnmidiche  
Acetato e acelo butirrato per 

cellulosa  

Altre 

Total 

Percentage distribution of total 
plastics consumption   

i 
i 

I 
5-3 
1-9 

3-3 

0-1 

8-71 
11-5 
61-2 
144 

7-6 

100-0 

150 

259 
19-7 

5-6 

0-4 
0-2 

73-7 
59-3 
9-4 
2-3 
13 
1-2 

0-2 

0-4 

100-0 

134 

21 9 

219 

781 
77-5 
0-6 

1000 

11-4 

61 
3-6 

2-5 

74-5 
28-8 
33-4 
12-3 

19-4 

1000 

7-5 

55-3 
4-2 

25-4 
21 

06 

22-9 
01 

41-3 
38-5 
10 
1-8 

3-4 

100-0 

7-2 

3-5 
0-8 

2-7 

92-9 
1-8 

761 
150 

3-6 

100-0 

68 

161 
12-3 

3-2 

0-4 

0-2 

83-2 
147 
9-8 

51-4 
20 
40 

13 

0-7 

100-0 

61 

91-9 
63-3 

28-6 

81 

5-3 
2-8 

100-0 

51 

35 1 
9-9 

2-3 

01 

22-8 

62-9 
30-3 

5-9 
9-6 

13-5 
11 

2-5 

20 

100-0 

41 

£ 
0-5 
0-5 

99-2 
15 4 
34-5 
49-3 

03 

lOO-O 

38 

I 
á 

l'I 

625 

354 

271 

325 
271 
40 
1-4 

50 

1000 

3-5 

1000 
90-5 
95 

ÏJ 

230 
171 

5-9 

..i 

il 
|L 
161 
130 

31 

100-0 

16 

60-0 
32 5 
17-4 
101 

170 

100-0 

14 

46 4 
23-8 
66 

160 

37-5 

I 
O 

6-2 

1000 

14 

6-2 

924 
83-4 

6-9 
21 

95 8 
701 
183 
7-4 

4-2 

1000 

1-3 

1000 

104 
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TABLE 5: ITALY-A SIMPLIFIED SCHEME OF THE INPUT-OUTPUT RELATIONSHIPS WITHIN THE PETROLEUM-DERIVATIVES INDUSTRY 

Prates*?* 

Products 

Exogenous basic inputs Crude oils   
Natural gasolines 
Ethyl fluid   
Other additives .. 

«:.=. 

I 
S 

1 

I! iï 

Si 

M 

û 

Desalter Desalted oil 

Atmospheric distillation 
(topping) 

Vacuum distillation 

Thermal and catalytic 
reforming 

Thermal and catalytic 
cracking 

Vis-breaking 

Coking 

Gas  
Gasolines ... 
Kerosene .. . 
Medium oils 
Residuum  .. 

Fuel oil .... 
Lubricant oil 
Asphalt  .... 

Gas  
Reformed gasolines 

Gas  
Cracked gasolines 
Cracked oils    

Gas  
Gasolines  
Lower viscosity oils 

10 

II 

Desulphurization 

Merox 

Gas  
Gasoline 
Coke   ... 

Gas  
Desulphurized products 

Aromatic extraction 

Refinery gases 

12 

13 

14 

15 

16 

17 

Alkylation 

Lube oil processing 

Liquified petroleum gas 
Gasolines  

Benzene   
Toluene   
Xylenes    
Aromatic gasolines 

Hydrogen     
Fuel gas  
Liquified petroleum gas 
Peritane   

Gas  
Alkylated gasolines 

Liquified petroleum gas 
blending 

Gasoline blending 

Petroleum, diesel, fuel oil 
blending 

Steam and electricity 
production 

Lube oils  
Waxes    
Heavy aromatic« 

Liquified petroleum gas 

Aviation gasoline  
Premium motor fuel .. 
Regular motor fuel ... 

Jet fuels .. 
Petroleum 
Diesel 
Fuel oil  .. 

Steam  
Electricity (self-production). 

18 Other basic utilities X IX XlX 

X 

Other exogenous inputs X   X   X   X   X   X   X   XIX   X   X   X   X X   X   X   X   X 
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THE HIERARCHICAL STRUCTURE OF INTERINDUSTRY TRANSACTIONS 

Ernst Helmstädter, University of Bonn, Federal Republic of Germany 

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 
much 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 of all 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.1 By the triangulation of transactions 
matrices we find in fact that transactions flow mainly in 
one direction; mutual transactions are relatively weak. 
In other words interindustrial transactions show 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 among sectors. 

The hierarchy of industries is also of great importance 

in dynamic problems. The static solution of an open 
Leontief-model gives only the values of production which 
are compatible with a certain final demand vector; but, 
if we examine a process of expansion with structurai 
changes of the final 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 findings of empirical 
research work are then presented (III), and conclusions 
are drawn for further investigations and applications (IV). 

I. METHOD OF TRIANGULATION 

(a) Basic ideas 

If sectors of an economy did not contain any mutual 
transaction relations—like those shown in figure 1—the 
triangulation would not cause any difficulty and the 

FIGURE I. 

1 See W. Leontief, Input-output Economies (New York, Oxford 
University Pre», 1966), p. 48. 
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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. 

FIGURE II. 

A 

A      B      C      D FD 

••• 
B 
\** 

C 
\# 

D 
• 

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".2 

According to this criterion sector A is considered a better 
customer than sector B if the delivery from A to B 
(XAB) in relation to the total output of A (XA) is smaller 
than the delivery from B to A (XBA) in relation to the 
total output of B (XB) : 

X AB 

xA 

XBA 

X, 
"A is a better customer than B". (1) 

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 Masson* point out, the better 
customer criterion is not sufficient to triangulate actual 
interindustrial matrices: further aspects must be taken 
into consideration. 

Chenery and Watanabe* suggest starting the triangula- 

' H. Aujac, "La hiérarchie des industries dans un tableau des 
échanges interindustriels et ses conséquences sur la mise en oeuvre 
d'un plan national décentralisé", in Revue économique. Voi. II. 
no. 2, 1960, pp. 169-238. 

• Op. cit. 
4D. Masson, "Méthode de triangulation du tableau européen 

des échanges interindustriels", in Revue économique, vol. 11. no. 2. 
1960, pp. 239-265. 

• H. B. Chenery and T. Watenabe, "International Comparisons 
of the Structure of Production", in Econometrica, vol. 26. 1958. 
pp. 487-521. 

tion with a provisional arrangement of sectors. Sectors 
at relatively primary stages will generally show a 
relatively small share of inputs from other sector!, and of 
outputs to final 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 Tsukui' 
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.' 

The maximization of a sum of flows is the consequence 
of a criterion for arranging single sectors and groups. 
Let us consider two sectors, A and B, which deliver to 
each other. In general the two flows have different 
amounts 

XAñ*X BA- (2) 

All we 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. 

If XAB > XBA we regard A as being at a primary 
stage relative to B. This means that B on the output side 
of A is more important than on the input side, and vice 
versa that A 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 ot a relative supplying sector, and that B 
with respect to A 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 diagonal. 

If empirical transactions matrices have certain 
properties which in all practical cases can be taken as 

*D. Simpson and J. Tsukui, 'The Fundamental Structure of 
Input-Output Tables: An International Comparison", in Review 
of Economics and Statistics, vol. 47, 1965, pp. 434-446. 

'E. Helmstadter, "Produktionsstruktur und Wachstum", in 
JakrbOcher für Nationalökonomie und Statistik, vol. 169, 1957 
pp. 173-212 and 427-449; "Die geordnete Input-Output-Struktur", 
m Jahrbücher für Nationalökonomie und Statistik, vol. 174, 1962 
in pp. 322-361 ; %nd "Die Dreiecksform der Input-Output-Matrix 
und ihre möglichen Wandlungen im Wacnstumsprozess" in 
F. Neumark (ed.), Strukturwandlungen einer wachsenden Wirtschaft 
Schriften des Vereins für Sozialpolitik NF 30/11, Berlin 1964 
pp. 1005-1063. 
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Î 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 A" be a square matrix of order n with the following 
elements: 

**>0 i, k = 1, 2, ... , n (3) 

The n rows and columns of X are fixed by ordinal 
numbers8 (i'. = l., 2., . . ., n.) beginning at the left 
end of the main diagonal of X. Instead of speaking of the 
/. row or column we speak of the /. 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: 

(n-D 
E   X,.t. = max (4) 

The same arrangement minimizes the sum of the below- 
diagonai entries and maximizes the sum of the above- 
diagonal entries in the difference matrix A. We denote 
the elements of this matrix as follows: 

"i.k. — ^¡.k. ~ Xk.l. 

Then the arrangement is intended to give 
(n-i) 

Z   dih. = max   . 
k>l 

(5) 

(6) 

The staging of sectors has to be done in a systematic 
way. Our first step consists in satisfying the following 
conditions : 

Z    au. > 0    ;   m 
k = (i + l) 

(1-1) 

Z   4u. > 0    ;   m = 

0 + 1), ,n 

1, ...,(i-l) 

(7) 

(8) 

Inequality (7) states that all the row sub-sums in the 
difference matrix A> which can be obtained from the 
diagonal to the right, have 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 satisfied we can always rearrange the 
sectors. Given a contradiction to (7) : 

£    dLk, - -c < 0   , 
»-(i+i) 

because of the skew symmetry of the difference matrix 
A we have: 

Z   4.. 
*-<r+D 

c > 0 

* In this formulation a point following a number indicates that 
the number i« ordinal: e.g. /. 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 (i \ 1). to m. to stages from i. to (m-l)., 
then the row sub-sum (-r) disappears from the above- 
diagonal side of A and the column sub-sum (<•) comes in. 
This is in accordance witli (8) and so after the rearrange- 
ment we have: 

Z     dk.m.  =   C  > 0     . 

In the same way contradictions to (8) are eliminated. 

Each contradiction to (7) and (8) can be removed by 
taking one sector only out of the sequence of sectors and 
putting it in another position. If a contradiction to (7) 
exists, we may have the following sequence of sectors 

-*•-*•-* A -* B . . -* . . C -••-+•-•• 

where the sector A holds the /. stage and C the m. stage 
according to the notation in the sum of the left-hand side 
of inequality (7). After the necessary rearrangement the 
new sector sequence is 

B A -• 

with A on them., Bon the i. and Con the (m- 1). stage. 
In the case of a contradiction to (8) we may first have the 
sequence 

'-*'-*'-*B..-*..C-*A—*•-*•-*• 

where A holds the ¿., B the m. and C the (i—1). stage. 
After the necessary rearrangement we have the sequence 

•-*'-+--*A-*B..-+..C-*--*-~*- 

where A holds the m., B the (m II). and C the /. stage. 

The rearrangement, which lets the contradictions to 
(7) and (8) disappear, changes only the position of a 
single sector A relative to a certain 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 rearrangement 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 the above- 
diagonal entries is limited. 

We now call the above procedure "simple rearrange- 
ment". This simple rearrangement can fulfill 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.* 

II. STRUCTURAL RATIOS 

Some ratios are useful for an analysis of triangulated 
transactions matrices. "Degree of linearity" A is denned 
as the percentage ratio of the sum of above-diagonal 
entries Vma to the total sum of interindustrial trans- 
actions T: 

100 (9) 

The successfulness of triangulation may be measured 
with reference to an absolute degree of linearity A, which 
itself is independent of the triangulation. We sum up the 
absolute values of the above (or below) diagonal entries 
in the A matrix: 

»-i 

0=1    du. 
k>í 

(10) 

Sum D is the highest limit which could ever be reached 
by triangulation, which satisfies (6). Now, using D, we 
define the absolute maximum sum of above-diagonal 
entries V that could be attained by triangulation: 

D + T-D      T+D 
(11) 

as: 
The absolute degree of linearity A will then be obtained 

100 

It always holds that : 

k   <I   . 
The difference between these two values: 

Ò =1 - X 

(12) 

(13) 

(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: 

100 £ T 
(15) 

Substituting D/T from (11) and (12) we obtain: 

T     100 + 5 (16) 

A, X and * indicate over-all characteristics of a trans- 
actions matrix. But similar ratios can also be used for 

' For a more detailed description of the rearrangement chains, 
tee E. Heünstldter, "Dreiecksform der Input-Output-Matrix und 

dich» Wandlunflen im Wachstumsprozeu", op. cit., hire möglich 
PP.J41-356, 

individual  sectors.  We define the partial degree of 
linearity of sector /as: 

where 

and 

'i 

V, 
<«-!> 

' moa 
*-i *-(T+t) 

T, -1 *..i. + ; 
*#l                   k I*»   • 

The absolute partial degree of linearity is 

X - IOOA 
7)   ' 

K 
Tt + D, 

and 

*>t     =  E I a». 
*=i 

The partial spread ratio is given by: 

s,     = 100 £L 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

HI. EMPIRICAL FINDINGS 

Table 1 contains the ratios A, 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 A 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 A are appreciably 
lower than in others. Cyprus (No. 29) has the highest A. 

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 A and 
the level of industrialization. A high A 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) and Cyprus (Nos. 29 and 
30). Two relatively highly-industrialized countries have 
a low A : the United Kingdom (Nos. 6 and 20-23) and the 
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TABLE 1 : STRUCTURAL RATIOS OF TRIANGULATED INTERINDUSTRIAL TRANSACTIONS M MATRICES 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Number 
of 

Year    tectort 

if?"1  1951 29 83-4 88-4 767 
f*~y   1950 29 93-8 94-8 89-5 
íí0•*  1950 28 83-8 87-2 74-3 
United States      1947 29 83.3 g6.3 72.6 

Federal Republic of Germany  1953 23 83-9 88-7 77-3 
United Kingdom   ] 1954 23 760 78-7 573 
Netherlands     1957 25 790 840 67-9 
Çenmark  1949 19 82-6 831 661 
•^f   1956 15 87-7 89-3 78-6 
OEEC member countries   1953 26 866 891 78-2 
Po,?nd   1957 20 82-6 85-4 70-7 
United Arab Republic     1954 2g 93.0 94.(5 89.2 

]**?•"  1953 26 79-4 84-2 68-3 
United States    1939 10 67-3 74-6 49-4 
  1919 13 82-2 86-8 73-5 
  1929 13 817 86-2 72-4 
»   ,    »      •  1939 13 82-3 873 74-5 

Federal Republic of Germany  1953 8 gj2 83-2 55.4 
...» "     » »         I960 35 80-6 82-7 65-4 
United Kingdom   1935 11 71 6 76-6 53 1 
  1948 9 76-2 776 551 
  1950 9 73-6 750 50-0 

» .        »          1954 10 72-8 73-7 47-3 
Poland   1957 7 82-4 83-8 67-5 
Ind.la    1960 10 840 86-2 723 
United Arab Republic     I954 7 91-0 g\\ 822 

T   »        1954 33 928 95-2 90-5 
lmtà   1958 6 74-4 75-3 50-5 
Cyprus  1954 14 97.4 97.8 95-0 
  1957 14 96-9 97-4 94-7 

Federal Republic of Germany  1953 17 85-7 88-8 77-7 
Belgium   1953 17 850 88-6 77-2 
France  1956 15 81-3 85-7 71-4 
Ita,y   1953 16 88-6 89-9 79-9 
Netherlands     1956 16 75-8 800 600 
United States   1939 38 84-2 911 821 

Unweighted arithmetic mean  82-9 85-8 71-5 
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jy«i«:  For source of the untriangulated tranuctioiM nutrice* at 
Matrix und ihre möglichen Wandlungen im Wachetunuproxesa", op. 

Helnutldter, "Die Dreieduform der Input-Output- 

Netherlands (Nos. 7 and 35). But this is certainly not 
sufficient in itself to establish a meaningful hypothesis 
about the relationship between A and the degree of 
industrialization. 

At the present stage of research it is not possible to 
point out specific facts which might account for the 
variation of the value of A among different countries. 
We have to be satisfied here with the statement that the 
linearity of transactions is generally strong and diners 
from country to country more or less insignificantly. 

Let us now compare the actual degree of linearity A 
with the absolute degree of linearity X, both shown in 
table 1. This last ratio averages 85-8 per cent. Its 
difference from A amounts to only 2-9 per cent. If the 
above-diagonal sum reached the absolute maximum of 
V we 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 V cannot 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 J of three transactions matrices with more than 
30 sectors. Solid circles show the positive differences of 
mutual transactions and open circles the negative 
differences. If the triangulation could realize the absolute 
degree of linearity (X) 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) 71 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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íHf   HIFR*H<  HM  A!    ST»! <   Il  RI f    IIHMST4rHÍR 2\<* 

,( the three countries which immini i. *4 ? peí tent in 
the ! mted States   HO t- per tent in the Federal Republic 

>* (rermanv and <J ' * pei vent m the I mted Arab 
Republic IN <an he seen t>.>m table Î iN..s    16   l*J and 
r« 

í hese three figures visualize the generi! character of 
ti angulated matmes A , «»mpanson between the three 
tables bungs t«. light s<>me interesting facts first the 
difference matrices ha»'e fer«> element«, (absence of either 
•solid <>r <>pen i in le > in different measures   I he matrice« 

•I figure* III and V contain «t per cent -t /er<> elements 
"hat   »I figure IV   »nly ? per cent   I he triangular character 

>f the matrues >t ftgutes IV -md V is much mure pro 
n>>unced than that of ri* ure III Ihr clearest triangularity 
• s given by ligure V In hgure IV triangularity is clear tuo 
•-»i,t  »here exists a hi,H    it five sectors t whrch are basic 
natemi sectors! with relatively high inputs from tet-fors 

41 the end if 'he sectot hierarchy The rriMtm •! hgure III 
«(so shows some Min s hut m that >f Hgure V solid circle» 
and >pen t in les are distributed m such a way that we are 
n<-t  inclined t.. isolate Mue» of several sectors 

As a« example of furthei struct mal analysis the 
triangulated transaction!« matti» »f the I n tied State« 
for IsH« with \n sectors is reproducen! in table 2 In this 
table we have * *4 2 per < ent The above diagonal sum 
is 1 I times larger than the sum below the diagonal 

! "angulation brings the sectors into a hierarchical 
irdei The raw material sectors are located at lower 

siage« and the final producers at higher ones an shown 
by the industry column on the left hand side of the matrix 
m  table 2 

Table I shows the partial degree* of linearity for the 
i* sectors m tne I** *** I mied Slates main* In general 
difference* between A, and K, are a little larger at 
lowei stages than at h ignei stages I he relatively hnal 
stages seem to fit somewhat heftet >n the whole into the 
hierarchical arrangement than the relatively primary 
stage« 

1 onsidering the entries <M larger than 110 million 
>n table 2 alone we find 2H entries above the diagonal 
and I W> hetow it i e only be, I per ceni lie above the 
diagonal tut if we pick out only the entries larger than 
IHN) million we have M entries i HI S per cent» above the 
diagonal and 20 below In termi of values of these entries 
the above diagonal sum is M I per cent of th* total mm 
of these entries The large value entries in the matrix 
are mor* strongly trian* ilated Iff I per cent) than the 
entries M a whole (Â S4 2 per cent» This is the reason 
for the retati very high number of solid circles below the 
diagonal ta tgure III Thee» sobd aretes are related to 
generally small entries in the transactions matrix 

The stages 7 to 21 form a bloc of relatively strong 
triangularity «nth respect to their mutual deliveries 
Above the diagonal there arc W (or 93 » pet east) 
positive entries »hile there are only sw below rt Rquatry 
strong triangularity hosd* for the little bloc formed by 
stages I to é 

So far we have considered only a few retios for 
structural analyste of thtt kind Other ratio« saay wet he 

.•t interest too lor example one could draw some 
parallels both above and below the main diagonal <ind 
compare the sum of the entries between the hrst parallel 
and the diagonal between the first and the second 
parallels and so ><n bul this .s not the place to go into 
this  kind of structural  analysis 

IV    ( (>N< l I'SIONS 

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 of flows >n one side ol the principal 
diagonal of the transactions ma i* is maximized A 
well defined sectoral hierarchy is the result of this 
triangulation untern 

Intercountry studies in structutal 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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TABU 2: TWANOULATED INmiNDUfntV TBANaACTÏ 
(Millions of a 

i f i 4 « « 

M 

7 

1» 

» » IO a il li 14 lt i« lì u 

it ' n r 10 i* II M n ti 1 li U «4 l 14 

1       (rade 36 »97 19 27 10 ,9      - 393 23 

2 

297 287 93 800 78 288 154 434 160 58 

2      Inm ind Meel foundry producu 4 ._ — 7 4 15 47 57 - — — 10 7 — — 12 1 

i      Machine t(K)lt 12 
 \. 

— 17 4 II 9 — 3 36 _ ._ 25 16 — — 4 1 

4   : Fnginei »nd turbmct 7 

10 

— ._ 3 2 4 - _ — 1 1   — 1 — — — — 11 — 

S      rraraport-       i equipment, n.ec _ — — _ _ 169 — — — ... — — — — — — — 

6     Steam railroad traneportation 35 

19 

4 27 3 l — 138 712 38 li 117 241 205 219 58 168 31 14 1 

1      i oal »nd coke 
_- 11 1 1 1 209 232 9 10 48 50 75 202 10 6 3 3 

H      Non íerrou» metalt 16 — 2 3 6 5 _ 1 1,323 32 - 3 94 108 52 — — 6 ( 

4     Induuruü and heating equipment 11 

23 

43 2 — _ _ — 9 9 55 31 19 7 5 2 10 3 — 

in     Pulp and pape 237 — — — 

4 

4 1 6 9 679 46 67 2 9 1 6 — 

il      Non metallic minerali 17 2 13 4 — 13 — 6 10 23 281 128 29 8 — 28 1 

l.'      ( nemicali 22 _ 7 — 1 4 15 13 10 3 33 22 844 36 26 29 S 2 

-i              • — • 

11      Ferrimi metal* 3 — 43 6 3 22 69 — 43 105     
— 1.188 634 — 64 55 

i                  
14      Iron and Meel product!, n.ec 13 2 2 6 9 14 23 1 — 49 39 1 32 5 31 17 

i s      Lumber and timber produca 23 _ _ _ — — — — — 443 113 — 

ih      furniture 24 13 — — — 5 — — 7 - — 2 _ 6 — 23 — 

i        Agricultural machinery 6 

14 

— _. — ... - — _ 
~ — — — — 1 - 

IK      He*tritai equipment 37 _ _ _ — 9 - — — _ — 2 2 — — — 3 

I1*      l onatruction 32 212 4 4 1 1 391 14 9 11 18 19 21 43 9 12 3 3 

Í«      Aircraft 9 

S 

_ _ _. ... - - — — — — — - 

• ••      Shipbuilding — 
2 

__ - _ - - _ — -   i    "_ — — — — — — 

::      M»cellaneoue tranaportation 33 ._ _    |    _ ._ 15 - - - 47 2 45 1 43 — — 

2<   ! Petroleum product! and refining II 670 6 2 2 2 13 11 16 14 41 91 

2 

46 

72 94 16 30 4 2 

M   1 ( ommunicationa 21 233 _. — — - ._ — 1 - 1 

52 

— 1 2 1 — 

»   j Manufacturad gai and electric pow« 20 19 

53 

II 4 1 1 14 33 40 26 

6 

26 42 18 7 9 3 

l*>      All other manufacturing 31 

M 

13 

— — — - 30 - 10 I        1 _ 1 — — — 

I     \ Priming and puWuhmg 5 

69 

— _.. - _ _ —   — _. — — — — 
" 

-X   1 Marchandn* and »trvice mechmea - — — Ir ! - 
8 

V*      Butine« and paraonal tervicet 31 4SI 1 4 2 - 12 2 3 19 8 Il 183 13 1 17 6 

>u   : Motor vehicle* 8 

» 
33 

- — 
— — _ 5 — _ — _ _ _ — — — 

I  _        •  — 

ti      Agriculture and rYahmg — — — ._ — _. - 85 

63 

175 

161 22 8 

98 2 — 

'-       Foreign trade 37 _ _ 1 1 1 - 5 331 1 206 33 1 2 

'!       1 rantoceanit traneaortatKM 34 _ ... — — - - _ 36 1 22 

23 

7 

2 

18 

1 

3 1 

2 

4 1 — 

14      Textile mill product! 27 1 — 1 4 4 41 — 

'        Rubber 39 2« •- — _ 6 2 _ _ 13 

2 

1 -- 4 

47 

4 

- - _ 

_ — 12 

">      Food prooeaamt 2 _ - — - - "1 - 7 

— 
— — — 

Leather 29 _ _ — - - _ _ — _ — 2 — 

¡H      « ¡.«hing 2« _ ... _ - _ - _ - 
7» 

_ 

762 2.16t 979 

_ — 1 — 

lotaJ purché**» frani other «ÉMlriii 2,133 132 T2 m 113 1.317 1.210 585 <m 1.113 «09 MI tu 1 

J a«,   m w %jt «ài. Tkt hM n^4> ET' mmui   1 H» l*M • « i "*" Htm Ve *t   IMI -«.M **+* «Me». 
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CITONS MATRIX Of THÏ 
,f dollars) 

UNTno STATES, 1939 

U           11 to it » u 14 IS M 17 tt it 10 il it it 14 ss M 17 M ToUl 
•WlWTM» 

MulftM 
14 a t t S3 is II to SI I* ii n » i IT 14 17 to < ti ti 

Tota« 
output 

S83 1 3 —       1 ,535 — 8 550 120 144 — 963 1,446 — — 600 265   4.048 420    1.908 15,676 16,873 

10 71 — 9 — _ — — 1 — 3 — 126 — 8 389 512 

18 — 5 — — — — — — — 3 — 54 — 117 — — — — — — 305   1        484 

— 1 1 28 2 1 8 — — — — — 1 12 — — — — — — 73   J        147 

4 9 ~ — 
10 

— — — 186            285 

18 — 4 — — 249 — 4 — — I - 88 521 — — 8 285 2 — 3,048   |     4,448 

7 I — 1 4 9 — 210 4 2 1 — 12 2 75 — 27 6 49 4 4 1,059 2,365 

98 144 21 21 — 1 6 49 51 5 2 — 85 5 157 — 1 — 23 — _. 981 2,959 

3 

13 

420 — — — 92 — 8 — 52 — — 1 30 167 — 65 17 70 12 26 1,103 2,575 

49 — — 2 — 1 1 23 423 — 47 1 2 43 — 21 5 244 7 18 1,308 427 

31 1,444 — 1 — 6 — — 8 — 1 2 60 14 65 — — 5 137 2 — 2,045 2,736 

39 343 2 8 — 13 _ — 42 50 3 38 31 357 212 — 260 31 133 28 38 1,837 5,015 

49 592 — 36 — — — — — — 10 1 374 24 166 2,298 3,886 

61 879 4 23 — 43 — 3 11 — 11 27 208 21 71 — 1 — 305 5 6 1,905 2,604 

8 799 — 2 

1 
  

9 46 55 — — — — — — 1,102 1,844 

IS 58 — — — 2 6 — 3 107 9 47 18 — 5 — 16 5 — 328 1,647 

  41 — — — — 

104 

— — - — — — 400 70 311 

754 

604 

330 306 1 3 17 69 _ — - 9 81 114 — — — — — — 2,759 

7 — 7 5 162 461 165 264 12 9 1 1,401 li 1      295 — — 14 4 73 2 8 3,888 11,291 

_ — 15 — 28 — — _ - - _. — — 87 113 285 

  — 1 69 _ _ — 
" 

- — — 7 4 — — — 1 — .  
81 441 

1,211 — — — - — — — 235 _ ~ — — 16 _ 1,617 2,677 

14 131 16 2 319 1,861 3 98 14 ,       5 

13 

1 •14 2 1      403 442 15 20 13 53 3 12 

3 

2,817 8.262 

8 -- 2 

4 

2 

i 86 __ — — — 1 — 7 — 435 1.524 

15 5 1 3 33 11 — 4 27 21 1 

373 

1,251 

1 8        64 — — 48 11 66 6 16 702 2.876 

6 17 2 12 — 
 _ 

_..    ]    _ 180 _ 8         2 71 — 13 — — — 104 713 2,362 

— _ — 390 26 — 1,282 2,775 

— — — — — — - - - 53 _ — 43 — 1 

41 367 14 

3 

50 

169 

2,038 

475 

45 3 1 — 32 35 4 2 14 21 6 103 6 5      551 2 29 15 18,628 

3 — 72 — 1 1 — —   
2 1,58 9      158 242 — — — 2 — — 519 5.101 

91 — — — — — 7 - — _ 948 453 — 480 — 4,998 — 103 6.492 12,472 

S — — 40 

S 

_ 27 61 10 - — 2      33? — 284 306 196 824 21 54 3.019 3,111 

1 — _ — 3 7 1 — — 38 101 — 33 21 89 2 6 400 490 

2 2 4 — — — — 18 4 - 13 1 1        51 109 — 643 71 43 15 1.592 2,087 4,419 

3 4 I 1 30 2 1 — 2 1 1 32 11 12        54 41 — 1 20 3 22 S 447 1,177 

— — _ 2 1 643 249 — 25 — un 131 — 1,125 18,793 

  — — — — 2 4 - 15 4        14 27 — 2 — — 437 13 «9 1.835 

  - 1 1      — 32 425 M 3.787 

tjm 5,4*4 «7 162 774 3,71« 2M 755 M4 741 198 3,634 2,4- ft   5.TO 3,308 3» 1,947 CM 11.19: t     79t 3.972 62,999 155,951 
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TABLE 3: PARTIAL RATIOS OF THE TRIANGULATED TRANSACTIONS MATRIX, UNITED STATES, 1939 

Sii«« 
No. 

1. 36 
2. 4 
3. 12 
4. 7 
5. 10 
6. 35 
7. 19 
8. 16 
9. 11 

10. 25 
11. 17 
12. 22 
13. 3 
14. 15 
15. 23 
16. 24 
17. 6 
18. 14 
19. 32 
20. 9 
21. 5 
22. 33 
23. 18 
24. 21 
25. 20 
26. 31 
27. 26 
28. 13 
29. 38 
30. 8 
31. 1 
32. 37 
33. 34 
34. 27 
35. 30 
36. 2 
37. 29 
38. 28 

_    .      880 Trade   -- . 
Iron and steel foundry products       £* 
Machine tools         , 
Engines and turbines  
Transportation equipment   
Steam railroad transportation     '*'• 
Coal and coke       „, 
Non-ferrous metals   
Industrial and heating equipment     • Q 

Pulp and paper            ., 
Non-metallic minerals         ~ 
Chemicals      gy0 
Ferrous metals     „, 9 
Iron and steel products, other       ' 
Lumber and timber products        ^ 
Furniture.......     %.6 
Agricultural machinery         g 
Electrical equipment, other     
Construction     ._ » 
Aircraft       90.9 
Shipbuilding     73,, 
Miscellaneous transportation         " 
Petroleum products and refining '^ 
Communications      ,„ „ 
Manufactured gas and electric power    • Q 

All other manufacturing    g7 7 
Printing and publishing        „ , 
Merchandising and servicing machines 
Business and personal services  
Motor vehicles      g7.0 
Agriculture aiiJ fishing     „ g 

Foreign trade      ^j7 
Transoceanic transportation        ^ 
Textile mill products     6J g 

Rubber        92-3 
Food processing     9Q.4 

Leather      99. ( 
Apparel    

82'2 Unweighted arithmetic mean   

94.4 88-7 
91-3 82-6 
950 89 9 
950 89-9 
99-7 99-3 
892 784 
874 74-8 
82-2 644 
91 5 83 1 
80-7 61 4 
99-2 88-4 
85 1 701 
938 87-7 
•J6-4 92-4 
950 900 
94-7 89-4 
99-4 98 8 
95 3 90-5 
95 5 91 0 

100 0 1000 
1000 1000 
865 730 
79-2 58-4 
99-2 98-4 
90-9 81-9 
89-2 78-6 
98-5 96-9 
891 78-2 
97-5 949 
98 5 96-9 
890 780 
75-7 51 5 
854 70-9 
93 5 869 
89 5 790 
92-4 84-7 
94-3 88-6 
99-2 98-3 

92-3 84-4 

Another bloc-triangularity is built up by stages 23 to 38: 
bnt there we have only 74 positive entries (or 771 per 
cent) above the diagonal and 20 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 ot 
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. 
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MODIFIABLE RECTANGULAR INPUT-OUTPUT MATRICES 

T. /. Matuszeu.'*hi, Université Lava!, Quebec, Canada 

This paper discusses some characteristics of an input- 
output system for the province of Quebec now being 
constructed by the Bureau de la Statistique du Québec 
with the collaboration of the laboratoire d'Econometrie 
de l'Université de Montréal ' 

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 of 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 faci that the require- 
ments of the federal Government and those <>l the 
government of Quebec are not the same Their respon- 
sibilities are different so are the instruments at ttuir 
disposal There also exist substantial divergencies in then 
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 >' hich has a 
tendency to run below its full capacity It forms part of 
the vast North American economy and the mobilities 
of capital, gotnis, 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 any 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 

' For • description of the fundamental feature« of the proposed 
«vstarrt tee T Matuazewski, "Un lystème rectangulaire d'échange» 
inter-induMrtM i rendements nun proportionnel!", presented ai the 
September I9é3 meeting of the Econometric Wietv in Home 
(mimeographed), and for a rather informal tlntuMton of the general 
approach followed m designing the system ter the «ame author s 

Some Remarks on an f tonometry Model of g Provincial 
Fconomy", m ( aneutkm Jmttmsl ol Eeonomus mitd Potinoti S< lem e 
«>( 11, I*»é1, pp 112- Ili A brief summary of the forniet paper, 
made by the Secretarial of the ( II) m printed in annex I, where it 
M followed by a numerical ssampW given by the author 

section of this paper spells out what appear to be the 
major weaknesses and makes some suggestions as to the 
directions of possible improvements 

MATRICES OF corn» UNIS 

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 office, are included in final 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 
significance in principle determine the grouping of 
establishments into sectors. The similarity of outputs 
from the users' viewpoint is irrelevant In practice the 
industry definitions 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 firms producing 
the same product, although this concept still presides over 
the official statistics 

The input slrucluie of each pioductive sectoi 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 SI 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 tystem, called "products", 
and the lower one corresponding to other goods and non- 
competitive imports No one-a>-one correspondence is 
imposed between the products ont he one hand and the 
productive sectors on the other, in fact the Quebec 
system contain» over 60 productive sectors and nearly 
250 classes of products The columns of coefficients are 
not nxed their modifications are described below At 
any given moment however the input structure of the 
productive sector* may be described by two rectangular 
matrices 
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B 

The elements of these matrices are non-negative (see 
below, however). The sums of the corresponding 
columns of A 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 coefficients 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. 
If 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: 

This arrangement eliminates the necessity of 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 classification of products 
is based on the principal product definitions of the 
Standard Industrial Classification (SIC). This was chosen 
in preference to the Standard Commodity Classification 
developed some time ago by the federal Government. 
It was thought 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   advantages'   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 of data 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 RA 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). 

COLUMN MODIFICATIONS 

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 "Système rectangulaire d'échanges inter-industries 
à rendements non proportionnels" specifies the types of 
column modifications applicable to matrices A (expres- 
sion 8) and R (expression 9). Modifications of the columns 
of B and Q are given by analogous expressions. All the 
different types of modifications 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 modifications 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 of products. 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 modifications of this type included   in the 

1 SM the dttciMMon in the two paper» mentioned ¡a footnote I. * This point is taken up below in the section on the uses of the 
system, pp. 236-7. 
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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, Rk is a function of Xk where the two are 
related by Xk = Rk Yk. Consequently the corresponding 
modifications of R are more complicated than the 
superficially analogous modifications of A 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 A des- 
cribing the production structure. This is so because the 
Quebec system implicitly assumes that demand is 
always satisfied. There can be no bottle-necks so far as 
products are concerned. The elements of Xk-i are in 
fact just production plans or intentions until the 
corresponding additional inputs are secured. The model 
however treats them as if they were definite increments 
in 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 A. In this way they are given priority when it 
comes to allocating demand among the various sectors 
supplying the product in question. This marketing 
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 numerous 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 modifications 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 number of the columns of A and of R 
being subject to modifications. In such a case it is useful 
to have a computation programme able to skip the 
modification sub-routines when they are not required. 

NUMERICAL CALCULATIONS 

The paper "Un système rectangulaire   d'échanges 
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inter-industries à 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 .1 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 first 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 approximations. 

The Bureau de la Statistique du Québec 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 5 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 modifications apart, a 
solution of the system requires a volume of computations 
of an order comparable to that needed to find a special 
solution of a Leontief system by expansion in powers of 
a matrix. The modifications, although tedious to handle 
with paper and pencil, are on the whole quite straight- 
forward and the information is readily accessible. 

With respect to the modification 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 of the iterations 
of the 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. 

EMPIRICAL DETERMINATION 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 is 
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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 specify 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 and, 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 
fine 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 serve 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. 

USES OF THE SYSTEM 

As has been pointed out the proposed system is not 
designed to yield general solutions of the kind associated 

with the inverses of Leontief matrices. Its standard use H 
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 final demand. With minor 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 compule 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 on tape at each iteration to be added 
up later. 

The programi ie is such that it can reconstruct at any 
iteration the appropriate A and R (and B and Q) matrices 
according to the expressions (8) and (9) given in "Un 
système 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 incrinai demand. This 
will require a detailed specification of the initial state of 
the system. The model however cannot be run back- 
wards: the final demand 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 fixed 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 follow 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 
computation« into Mocks 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 

LIMITATIONS OP THF MOPOMD SYSTEM 

The system was designed for the particular needs of the 
government of Quebec. Its emphasis on the propagation 
of demand «ad its neglect of possible supply difficulties 
have already been mentioned Reference has also been 
nude 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 calculation» 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 final 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 
difficulties, 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 moat 
fruitful line to follow will be that of introducing realistic 
time-phauag ato models of the kind discussed here. 
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6. Solution 

Accumulation of Y and Z 
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Iteration» 

0 1. 2. 3. 4. 5 6. 7. 8. 

1. 2 000 3 500 4 323 4693 4-882 4969 5006 5022 5029 
2. 2 000 3500 3714 3820 3 831 3 823 3919 3817 3816 
J. 4-000 3420 6-199 6-514 6-828 6791 6819 6S3I 6 836 
4. 4000 5080 5 804 6-224 fr436 6 541 6 589 6610 6-619 
5 4-000 5220 6206 66.30 6-837 6-922 6955 6970 6976 
é. 2-000 4120 5-268 5 707 5 886 5958 5 989 6003 6 009 
7. 2000 3 7» 4 612 50É9 5311 5424 5-473 5494 5 503 

1. 1-000 3 MO 5 353 6-061 6-396 6-542 6608 6635 6-647 
2. -000 2 300 3379 3993 4-087 4160 4192 4 206 4 212 

Aocunukbon of X uni V 

1 2000 3683 4232 4 4M 4588 4626 4-642 4649 4 631 
2. 5-0» 6-221 6 882 7000 7-000 7090 7000 7000 7 000 
3. 2-000 3 294 4 209 4640 4855 4-952 4-993 5-0(1 5-011 
4. 4-000 5674 6401 6-792 6-957 7025 7055 7068 7^*74 
5. 3-080 4914 5958 6-477 6731 6 846 6095 6-916 6-923 

1 2-oat 3 344 4-054 4-402 4546 4640 4-672 4686 4 6*2 
2. 2 000 JJM 4 390 49» 5-213 5 339 5-»J 5-417 5427 
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ANNEX n 

A prtritw of thg Mtioaal 

Wkh the permiMion of th« Mmiatry of Industry and Trade of the 
Government of Quebec a email excerpt from the interim reeuhi of 
the l%i input-output compilation w fiven in true annex. 

TaMe 1 preeents the general tcheme of compilation for the 
national account« system of Quebec, of which the rectangular 
input-output taMe m an integral part. In th» table the wan + 
mdfcataa poeitive entry and relatée to the system of marke« or 
oirtptit matrices «and Sinentioned in the text. The sign - indicates 
negative entry and retate« to the input structure of each productive 
sector (and the structure of expenditures of each final demand 
•actor). When the entry appear« in parentheeee it is the non- 
additive type of «formatto* and is not included in the numerical 
total of row and cotumn. A column or row which has no additive 
entry is therefore aoa additive The sign * indicates that there • no 
entry by definition. 

Quadrant I has 
accordance with 
(industries). The 
modity 

300 row sectors (commodities) coded m 
SR,   and  59 column  sectors 

of thee« sectors in the corn- 
is given m tabs» 2 

of the output vector and of 
fer each of the seven 

•'•ten of Qwebec 

No. 11. Bakery and confectionery (-SIC 1280, 1291) 
No. 14. DtatiUery, brewery, winery (-SIC 1430m 1450, 1470) 
No. IS. Tobacco manufacture ( = SIC 1310, 1330) 
No. 19. Cotton spinning and weaving (-SIC 1830) 
No. 24. Furniture and fixture« (-SIC 2610, 2640, 2660, 2680) 
No. 29. Iron and steel null« (-SIC 2910) 
No. 33. Metal stamping, pressing and coating (-SIC 3040) 

Shipments are valued at fob. at establishments The costs of 
transport to purchasers are treated a« the purchase of transport 
services by the latter, so that the inputs from rows 3060 and 3070 
appear aa non-additive entries at this stage of compilation. 
Similarly, indirect taxes, even if they arc paid by sellers, are charged 
to purchasers of good« and service«. While the estimates shown for 
these seven sectors are still preliminary, they are among those 
which are relatively quickly established and any revisions sre 
expected to be of a minor order. 

The product mi» of output and the structure of input are shown 
n taMe 3 both in term of values (thousand« of l anadian dollars) 

of ooemcients («-digit decimal fractions). Primary 
of value added are coded by the letters I, W, 

t, T„ T.. S, and » 

J 
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AN.MX    TABI f    I 'Ol      !S   SVSit M    KIH    ()l I Hi' 

ACCOUNTS   SYSTEM   FOR   QUEBEC 
PATTERN  OF ECONOMIC   ACCOUNTS   TABLE 

«i i 

ALL PRODUCTIVE ?fffi' 

I ? ! 
-   V  3 

5Í -   § 8 P 
^ III 

lì 
s e 

s s 

I 
íinvFFtNMrNT   CURRFNT FïPFNDT >Rf 
'If OUHK. MJD  Rf»l - 
,- _A..._,    ,   ......A 

OROSS FIXES 

FORMAI WW 

ï S 8 
h; 

3 § ï 3 % 

Vif'IATIONS 
IK STUCKS ( ! 

3¡ í 
'?   S 

CATE00RIE5   OF TRANSACTIONS 

MILK,   CATTLE. POULTRY 
í-ESIAi.5   ANO SPECIAL   CROPS 
FRUIT AND   VEOETASIES 

MEN'S   OARMENTS 
WOMEN'S    OARMCNTS 
HATS AND CAPS 

TRANSPORTATION    ANO STORAM 
COMMERCE 

ELECTRICITY   IN   LWh 

NON  COMPETINO IMPORTS 

TOTAL INTERMEDIATE   00003   AND SERVICES 

{ 
MEN 
WOMEN 
TOTAL 

WAOES. SALARIES  ale    ICFORI TAXATION 
WASES, SALARIES «tc    AFTER TAXATION 
NE I INCOME OF INO ENTERPRISES »EFORE  TAXATION 
OTHER OROSS INCOME   »EFORE TAXATION 

< MCOME TAX 
98Vf»f,M|.N' < PROFITS M» 
OP CANaDA        ^ OTHER REVENUE 

OFQUEiEC 10THEN REVENUE 

MUNICIPAL  TAXES 
EDUCATIONAL   TAXES 

('«OVERNMCNT OF CANADA 
TRANSFERS FROM J «OVERNMENT OF OUEKC 
IBAN5FAIIS   FNOM<   MUMlClPALITIES 

I  HOUSEHOLDS 

1     2 3 

.      . 
» H- • 
- .1- . 

ìt •-• #- fi- 

'• \ 

- ,1-. - 
=   Jet.- 

-_£ _i Lí. a.lìiii .-a -Itici. ci. cil rlt 

itti r¡ -.' i- \ t. 

mi in;    ni IIì in 

NOT DETERMINED 

C.AIFQORìl ">   OF   TBANSAi TiüNO 

Mil *   f AITI r     pout T9V 
i . nui '••   ANO  'iPEDAl  f »'>( 
I Hiiir AND   vCul TABI ES 

MffJ'S    GARMENTS 
WIJMFN'S    (¡ARMENT5 
HATS  ANO   CAP'a 

ELFCTRICITV   IN   kWh 

NON COMPËTINO IMPORT1» 

TOTAl IN1ERMEDIATE 00005   ANO If»VICES 

EMPLOYANT 

WAOFS, SALARIEN  «le   BTFORr  TACTION 
WAfrfS,  SAlARlES   «>C   AflfH   'AIAIIUN 
MF I  INCOME OF  INO   ENTERPRISE) BffU»f  IAJIA1I0N 
UIHEIÌ OROSS INCOMC   KFORF  lAUAIiON 

GOVERNMENT     y'¡¡¡£2!?- lì* 
Of ( AÑADA 1  PROFITS TAK UKANAUA        ^OTHEB «VENUE 

Í INCOME TAX 
ftOVERNMfNT     <"   PftOFICiTAX 
ijf QUEBEC       MOTHER RFVENUE 

MUNICIPAL   TAKES 
EDUCATIONAL  TAKES 

TRANSFERS PROM J   0 
I  MUNICIPALITIES 
(.HOUSEHOLDS 

¡X]   311 NOT DETERMINI!) 

«    INDICATES  A POSITIVI ITEM -    INDICATES  A   NEGATIVE ITEM INDICATES  THAT   THE ITEM  THUS MARKED IS NOT 
PART OF THE TOTAL  OF THE LINE   AND/OR COLUMN 

<      INDICATES   AN ITEM THAT IS IPSO   FACTO   ZERO 

N.I.      A LINI  (COLUMN)  IS N»N -ADDITIVI IP IT CONTAINS NO  ADOTTIVI ITEM» EXCLUOIN« STOCKS HELD   IV TNI   TERTIARY AND FINAL 
DEMAND   SECTORS 

MWnSTRV OF INDUSTRY  ANO COMMERCI, STATISTICS OFFICE POR OUFttC, 
MStARCH DIRECTORATE. 

ICONOMCS DEPARTMENT. ICONOME TRICS LABORATORY. LAVAL UNIVERSI!I 

(RIVIStO   JULY 1M7I 





r 
MODIFIABLE RFCTANGl l AR  INPUT OUT PI T  MA TRICKS 

I    I   MAHS/IWSKI :6< 

ANN.X   r«f   2     l LASSIFIC-AriON   OF   roMMOnUIK  AMI   IMHSIRIIS   M>R   R,n,N,,U4R   ,«mill^ 
( tentative) 

tmmodity ¡pate 

{Intermediate sectors) 

0110 Livestock and livestock combination farms 
0130 Field crop and field 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 mines      
0550 Silver-cobalt mines  
0560 Silver-lead-zinc mines  
0570 Uranium mines    
0580 Iron mines    
0590 Other metal mines  
0610 Coal mines   
0630 Petroleum and gas wells  
0650 Natural gas processing plants   
0660 Oil shale and bituminous sand pits  
0710 Asbestos mines     
0730 Gypsum mines  
0770 Salt mines  
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 .  . 
1030 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 refineries    
1350 Vegetable oil mills  
1391 Macaroni manufacturers   
1393 Malt and malt products  
1394 Rice mills  
1396 Miscellaneous food manufacturers  
1410 Soft drink manufacturers   
1430 Distilleries     
1450 Breweries  
1470 Wineries     
1510 Leaf tobacco processing  
ì 530 Tobacco products manufacturers  
1610 Rubber footwear manufacturers   
1630 Rubber tire and tube manufacturers  
1690 Other rubber industries  

< (iTTKSporuhng 
iruiuitrv  \o 

3 
3 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 
5 
7 
7 
7 
7 
8 
8 
8 
8 
8 

12 
9 
10 
10 
10 
11 
II 
12 
12 
12 
12 
12 
12 
12 
13 
14 
14 
14 
15 
15 
16 
16 
16 

' ammtuttty iptur 

{Intermediate sectors) 

1720 Leather   tanneries 
1740 Shoe fai torn- 
1750 Leather glo-.o taitones 
1791  Leather belting manufacturers 
1742 Boot and shoe findings manufacturers 
1799 Miscellaneous leather products manufacturers 
1830 Cotton yarn and cloth mills 
1430 Wool yarn mills 
1970 Wool cloth mills  
2010 Synthetic textile mills  
2110 I ibre-preparing mills 
2120 Thread mills  
2130 Cordage and twine industry 
2140 Narrow fabric mills  
2150 Pressed and punched felt mills  
2160 Carpet, mat and rug industry  
2180 Textile dyeing and finishing plants  
2190 Linoleum and coated fabrics industry 
2210 Canvas products industry  
2230 Cotton and jute bag industry  
2291 Automobile fabric 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 Men's clothing factories  
2432 Men s clothing contractors   
2441 Women's clothing factories   
2442 Women's clothing contractors  
2450 Children's clothing industry  
2460 Fur goods industry  
2470 Hat and cap industry  
2480 Foundation garment industry   
2491 Fabric glove manufacturers  
2499 Miscellaneous clothing industr, not elsewhere 

classified     
251! Shingle mills     
2513 Sawmills except shingle mills      
2520 Veneer and plywood mills   
2541 Sash and door and planing mills (excluding 

hardwood flooring)  
2542 Hardwood flooring  
2560 Wooden box factories  
2580 Coffin and casket industry  
2591 Wood preservation  
2592 Wood handles and 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  
2711 Pulp and paper mills  
2712 Newsprint      
2713 Other papers     
2720 Asphalt roofing manufacturers  
2731 Folding box and set-up box manufacturers .. 
2732 Corrugated box manufacturers  
2733 Paper bag manufacturers   
2740 Other paper converters  
2861 Printing and bookbinding     

\i\duUr\   \o 

17 
17 
17 
17 
17 
17 
19 
22 
22 
18 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

22 

22 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 

21 
23 
23 
25 

25 
25 
25 
25 
25 
25 
25 
25 

25 
24 
24 
24 
24 
26 
26 
26 
27 
27 
27 
27 
27 
28 
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INTF -.RNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

AVNFX   ÍABLE   2:   (."LASSIFK-AITON  OF   TOMMODITIIS  AND   1MHSTRIFS  FOR   RFCTAM.M «R   TABULATION   (continued) 
(Tent ut ¡ve) 

Commodity space 
Corresponding 
industry No. 

(Intermediate sectors) 
2862 Lithographing  28 
2871 Engraving and duplicate plates  28 
2872 Trade composition or typesetting  28 
2880 Publishing only     28 
2890 Printing and publishing  28 
2910 Iron and steel mills  29 
2920 Steel pipe and tube mills  3] 
2940 Iron foundries  31 
2950 Smelting and refin.ng of non-ferrous metals .. 30 
2960 Aluminium rolling, casting and extruding  31 
2970 Copper and alloy rolling, casting and extruding 31 
2980 Non-ferrous metal rolling, casting and extrud- 

ing, not elsewhere classified  31 
3010 Boiler and plate works   34 
3020 Fabricated structural metal industry   32 
3030 Ornamental and architectural metal industry .. 34 
3040 Metal stamping, pressing and coating i ¡dustry 33 
3050 Wire and wire-products manufacturers  34 
3060 Hardware, tool and cutlery manufacturers .... 34 
3070 Heating equipment manufacturers  34 
3080 Machine shops     34 
3090 Miscellaneous metal fabricating industries  34 
3110 Agricultural implement industry   35 
3150 Miscellaneous machinery and equipment manu- 

facturers     35 
3160 Commençai refrigeration and air-conditioning 

equipment manufacturers  35 
3180 Office and store machinery manufacturers  35 
3210 Aircraft and parts manufacturers  36 
3230 Motor vehicle manufacturers   39 
3240 Truck body and trailer manufacturers  39 
3250 Motor vehicle  parts and accessories manu- 

facturers     39 
3260 Railroad rolling stock industry  38 
3270 Shipbuilding and repair  37 
3280 Boatbuilding and repair  37 
3290 Miscellaneous vehicle manufacturers  39 
3310 Manufacturers of small electrical appliances .. 40 
3320 Manufacturers of major appliances (electric 

and non-electric)  40 
3340 Manufacturers of household radio and tele^ 

vision receivers     42 
3350 Communications equipment manufacturers .. 41 
3360 Manufacturers of electrical industrial equip- 

ment   42 
3370 Battery manufacturers   42 
3380 Manufacturers of electric wire and cable  41 
3390 Manufacturers of miscellaneous electrical pro- 

ducts   42 
3410 Cement manufacturers  ' " 43 
3430 Lime manufacturers   43 
3450 Gypsum products manufacturers  43 
3470 Concrete products manufacturera  43 
3480 Ready-mix concrete manufacturers  43 
3511 Clay products manufacturers (from domestic 

days)     43 
3512 Clay products manufacturers (from imported 

clays)      43 
3520 Refractories manufacturers   43 
3530 Stone products manufacturers  43 
3540 Mineral wool manufacturers  43 
3550 Asbestos products manufacturers  44 
3561 Glass manufacturers   44 
3562 Glass products manufacturers  44 
3570 Abrasives manufacturers   44 
3590 Other non-metallic mineral products industries 44 

Commodity tpact 
Correrponding 
industry No. 

(intermediate sectors) 
3651 Petroleum refining   45 
3652 Manufacturers of lubricating oils and greases .. 45 
3690 Other petroleum and coal products industries 45 
3710 Explosivesand ammunition manufacturers .... 48 
3720 Manufacturers of mixed fertilizers  48 
3730 Manufacturers of plastics and synthetic resins 47 
3740 Manufacturers  of  pharmaceuticals  and 

medicines  45 
3750 Paint and varnish manufacturers  48 
3760 Manufacturers of soap and cleaning compounds 46 
3770 Manufacturers of toilet preparations  46 
3780 Manufacturers of industrial chemicals  48 
3791 Manufacturers of printing inks  48 
3799 Other chemical industries not elsewhere classi- 

fied      48 
3811 Instrument and related products manufacturers 49 
3812 Clock and watch manufacturers  49 
3813 Orthopaedic   and   surgical appliances manu- 

facturers     49 
3814 Ophthalmic goods manufacturers  49 
3815 Dental laboratories  49 
3820 Jewellery and silverware manufacturers  49 
3830 Broom, brush and mop industry  49 
3840 Venetian blind manufacturers  49 
3850 Plastic fabricators not elsewhere classified .... 49 
3931 Sporting goods industry  49 
3932 Toys and games industry   49 
3950 Fur dressing and dyeing industry  49 
3970 Signs and displays industry  49 
3981 Button, buckle and fastener industry  49 
3982 Candle manufacturers     49 
3983 Hair goods manufacturers  49 
3984 Artificial flowers and feathers manufacturers .. 49 
3985 Model and pattern manufacturers  49 
3986 Musical instruments industry   49 
3987 Sound recording industry  49 
3988 Typewriter supplies manufacturers   ...-.  49 
3989 Fountain pen and pencil manufacturers  49 
3993 Smokers' supplies manufacturere  49 
3995 Stamp and stencil (rubber and metal) manu- 

facturers     49 
3996 Statuary, art goods, regalia and novelty manu- 

facturers     49 
3997 Umbrella manufacturers     49 
3998 Artificial ice manufacturers   49 
3999 Other miscellaneous industries  49 
4040 Building construction \ 50 
4060 Highway, bridge and street construction ! 51 
4090 Other construction  51 
4210 Special-trade contractors transportation, com- 

munication and other utilities  50 
5010 Air transport  '. 53 
5020 Services incidental to air transport  53 
5040 Water transport  53 
5050 Services incidental to water transport  53 
5060 Railway transport  53 
5070 Truck transport  53 
5080 Bus transport, interurban and rural  53 
5090 Urban transit systems  53 
5120 Taxicab operations  53 
5150 Pipeline transport  "!!!!!!! 53 
5160 Highway and bridge maintenance !!!'.!!! 53 
5170 Other services incidental to transport  53 
5190 Other transportation  53 
5240 Grain elevators   !!!!!!! 53 
5270 Other storage and warehousing  53 



MODIFIABLE RECTANGULAR INPUT-OUTPUT MATRICES  T. 1. MATUSZF.WSK1 

ANNEX TABLE 2: CLASSIFICATION OP COMMODITIES AND INDI STRIES POR RECTANGULAR TABULATION (continued) 
(Tentative) 

265 

Commodity tpact 
Corresponding 
industry No. 

(Intermediate sector-) 
5430 Radio and telev ¡on broadcasting  55 
5440 Telephone syst en,     55 
5450 Telegraph and cab   systems   55 
5480 Post office     55 
5720 Electric power  56 
5720 Electric power in kilowatt hours  56 
5740 Gas distribution   57 
5760 Water systems  57 
5790 Other utilities   57 
6000 Commerce     52 
6580 Repairs of motor vehicles at retail shops     52 
7020 Savings and credit institutions  58 
7040 Investment companies and security dealers   .. 58 
7310 Insurance carriers   58 
7350 Insurance and real estate agencies  58 
7370 Real estate operators  58 
8010 Elementary and secondary schools  59 
8030 Vocational schools  59 
8050 Universities and colleges   59 
8070 Libraries, museums and other repositories  59 
8090 Education and related services not elsewhere 

classified     59 
8210 Hospitals   59 
8230 Offices of physicians   59 
8250 Offices of dentists   59 
8270 Other health services  59 
8280 Welfare organizations     59 
8310 Religious organizations  59 
8510 Motion picture theatres and film exchanges .. 59 
8530 Bowling alleys and billiard parlours  59 
8590 Other recreational services  59 
8610 Accountancy service     59 
8620 Advertising service  59 
8640 Engineering and scientific service  59 

Commodity tpact Corresponding 
industry No. 

(Intermediate sectors) 
8660 Legal service     59 
8690 Other services to business management   59 
8710 Shoe repair shops   59 
8720 Barber and beauty shops   39 
8730 Private households  59 
8740 Laundries, cleaners and pressers  59 
8750 Hotels, restaurants and taverns  59 
8760 Lodging houses and residential clubs  59 
8770 Funeral directors  59 
8780 Dressmaking     59 
8790 Other personal services  59 
8910 Labour organizations and trade associations .. 59 
8930 Photography      59 
8940 Blacksmithing and welding shops  59 
8960 Miscellaneous repair shops   59 
8970 Services to buildings and dwellings  59 
8990 Other miscellaneous services     59 
9020 Defence services  59 
9090 Other fed.ral administration  59 
9310 Provincial administration   59 
9510 Local administration  59 
9910 Other government offices   59 
9990 Unallocated  _ 
9999 Non-competitivo imports   — 
I      Intermediate goods and sévices, total  — 

(Value added) 
W     Wages and salaries before taxes  — 
P      Other incomes before taxes   — 
Ti     Indirect taxes, Government of Canada  — 
T|     Other fiscal receipts, Government of Canada .. — 
S      Other fiscal receipts, government of Quebec .. — 
R      Municipal taxes  ,  — 
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INTERNATIONAL COMPARISONS OF INTERINDUSTRY DATA 

ANNEX TABLE 3: OUTPUTS AND INPUTS FOR SEVEN SELECTED SECTORS, QUEBEC, 1961 
(Value data in thousands of Canadian dollars) 

f, 

! I 
if- 

Cab Valut 

vM 

11. Bakery and confectionery 
Outputs: 

1120 29 
1280 33,437 
1291 »08,960 
1310 606 
1391 l*4 

1396 86 
3150 49 
4040 28 

Total 143,329 

Inputs: 
0110 262 
0150 1.029» 
0190 32 
0610 138 
0630 1,114 
0650 55 
0770 121 
1011 1.420 
1012 6.031 
1051 428 
1053 I» 
1055 «A 
1120 1.819 
1240 22.823 
1250 1.161 
1280 61 
1291 197 
1310 2,061 
1330 5,562 
1350 495 
1393 178 
1396 5,652 
1799 21 
2230 1° 
2431 163 
2441 12 
2513 6 
2731 3,728 
2732 3.344 
2733 1.570 
2740 6,653 
2861 475 
2910 7 
3010 9 
3030 51 
3040 17 
3030 3 
3060 17« 
3080 990 
3090 7 
3110 « 
3150 1.03« 
3160 38 
3240 13 
3360 W 
3390 3 
3561 7 
3651 1.478 
3652 2 
3750 4 
3760 112 
3780 9 
3811 4 
3998 1 

331 

Cotffuient 

202 
233,289 
760,209 

4,228 
935 
600 
342 
195 

1,000,000 

1,828 
7,179 

223 
963 

7,772 
384 
844 

9,907 
42,078 

2,986 
1,340 
4,242 

12,691 
159.235 

8,100 
426 

1,374 
14,380 
38,806 

3,454 
1,242 

39,434 
147 
70 

1,137 
84 
42 

26,010 
23,331 
10,954 
46,418 

3,314 
49 
63 

356 
119 

21 
1,228 
6,907 

49 
419 

7428 
263 

91 
70 
21 
49 

10,312 
14 
28 

781 
«3 
28 

7 
2,309 

Code Valut 

11. Bakery and Confec'ionery 
Inputs -.—continued 

4210 
5010 
5040 
5060 
5070 
5120 
5190 
5440 
5480 
5720 
5720Q 
5760 
5790 
7310 
7370 
8610 
8620 
8640 
8740 
8750 
8970 
8990 

I 
W 
P 
T, 
S 
R 

—continued 

26 
52 

1 
(519)" 
(SOO)" 

7 
275 
366 

61 
622 

(62,106)« 
124 
27 

521 
1,021 

188 
1,462 

132 
270 
178 

1,113 
1,114 

79J49 
40,839 
22,054 

(136)» 
199 
888 

14. Distillery, brewery and winery 
Outputs: 

1230 1,505 
1396 275 
1430 55,551 
1450 56,438 
1470 392 
2731 283 
3561 2 
3760 800 
3770 317 
3780 49 
3799 193 

Inputs: 
0130 
0210 
0610 
0630 
0630 
0730 
1120 
1250 
1330 
1393 
1396 
1430 
1430 
1470 
2431 
2360 
2394 
2399 
2720 
2731 
2740 

TOTAL   115,805 

3,582« 
4 

20 
1 
1 
4 

70 
212 
«IS 

7,466 
204 

3,350 
701 
39 
53 
43 

«33 
14 
97 

2,499 
327 

Cotfficimt 

181 
363 

7 

49 
1,919 
2,553 

426 
4,340 

865 
188 

3,635 
7,123 
1,312 

10,200 
921 

1,884 
1,242 
7,765 
7,772 

553,617 
284,932 
153,867 

1,388 
6,196 

12,996 
2,375 

479,694 
487,334 

3,385 
2,444 

17 
6,908 
2,737 

423 
1,667 

1,000,000 

30,931 
35 

172 
9 
9 

33 
604 

1,831 
5,941 

64,470 
1,762 

2192S 
«,033 

309 
4SI 
371 

5,413 
121 
83S 

21,379 
4,351 



MODIFIABLE RECTANGULAR INPUT-OUTPUT MATRICES T. i. MATUSZEWSK: 267 

ANNFX TABLE 3: OUTPUTS AND INPUTS FOR SEVEN SELECTED SECTORS, QUEBEC, 1961 (continued) 
(Value data in thousands of Canadian dollars) 

Codi Valu, Coefficient Codi Valut Coefficient 

14. Distillery, brewery and winery—continued 15. Tobacco Manufacture continued 
I nputs .—continued Inputs: - continued 

2861 1,037 8,955 2713 2,346 12,100 
3040 4,310 37,218 2731 8,336 42,996 
3070 1 9 2732 17 88 
3080 1,652 14,265 2740 7,492 38,643 
3090 147 1,269 2861 183 944 
3150 882 7,616 2970 5,503 28,384 
3360 46 397 3040 1,764 9,099 
3561 2,926 25,267 3050 6 31 
3562 49 423 3060 62 320 
3651 977 8,436 3080 1,039 5,359 
3750 15 130 3090 7 36 
3760 16 138 3150 269 1,387 
3780 812 7,011 3180 1 5 
3811 33 285 3230 1 5 
4040 556 4,801 3310 5 
4090 230 1,986 3360 33 170 
5010 84 725 3390 2 10 
5040 2 17 3651 194 1,001 
5050 21 181 3652 1 5 
5120 11 95 3750 1 5 
5160 3 26 3760 27 139 
5190 448 3,869 3770 17 88 
5440 227 1,960 3780 194 1,001 
5480 33 285 3799 1 5 
5720 460 3,972 3811 2 10 
5720 Q (77,511)« — 3850 158 815 
5760 463 3,998 4040 909 4,689 
5790 300 2,591 4210 586 3,023 
6580 27 233 5010 89 459 
7310 284 2,452 5040 2 10 
7370 66 570 5060 (719)" 
8610 113 976 5070 (697)" 
8620 4,971 42,926 5120 12 62 
8640 242 2,090 5190 474 2,445 
8740 25 216 5440 183 944 
8750 290 2,504 5480 47 242 
8990 135 1,166 5720 326 1,681 

I 42,124 363,748 5720Q (30,986)» — 
W 23,639 204,128 5760 51 263 
P 2,425 20,942 5790 48 248 
T, 45,803 395,518 7310 342 1,764 
S 247 2,133 7370 550 2,837 
R 1,567 13,531 8610 239 1,233 

8620 9,117 47,025 
15. Tobacco manufacture 8640 534 2,754 

Output«: 8740 69 356 
1510 6,922 35,703 8750 307 1,583 
1530 186,860 963,807 8990 266 1,372 
3150 94 485 9090 1 5 
4040 1 5 I 119,405 615JMO 

TOTAL 193,877 1,000,000 W 
P 

27.132 
46,622 

139,944 
240,474 

T, (312,734/ — 
Imputi: T, 3 IS 

0130 76,523 394,699 S 161 •30 
0610 10 52 R 554 2,157 
0630 22 113 
0650 6 31 19. Cotton spuming and wearing 
1330 683 3,523 Outputs: 
1530 240 1,238 1830 I62J07 913,02t 
1690 1 5 2010 1.263 7,125 
1799 10 52 2110 2,099 11,841 
2299 4 21 2130 3,654 20,612 
2431 IS 77 2299 8,047 45^94 
2S13 
2560 

1 
80 

5 
413 TOTAL 177.270 1.000,000 

2660 1 5   
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ANNEX TABU 3: OUTPUTS AND own PO* «VIN »ELECTED SBCTOBS, QUEMC, 1961 (continued) 
{Valut data In thousands of Canadian dollars) 

Cod* Vahu Coffficimt Cod* Vmhtê C~*~u 

19. Cotton spinning and weaving—confinami 24. Furniture—continued 

Inputs: Inputs: 
0110 23 0310 33 265 
0130 33,60o« 189,541 0610 68 545 
0610 1,023 5,771 0630 22 176 
0630 44 248 0650 6 48 
1396 1,107 6.243 1690 1,122 8,994 
1830 51,148 288,532 1720 182 1,459 
2010 1,745 9,844 1830 166 1,330 
2110 1,476 8,326 2120 81 649 
2120 21 119 2130 18 144 
2230 81 457 2150 18 144 
2560 10 56 2190 1,990 15453 
2731 122 688 2230 10 so 
2732 861 4,857 2299 10,452 13,788 
2733 35 197 2513 9,914 79,475 
2740 648 3,655 2320 8,041 64,460 
2861 395 2,228 2541 85 681 
3040 73 412 2560 103 826 
3080 2,567 14,481 2610 2,920 23,408 
3130 5,007 28,245 2640 24 192 
3631 401 2,302 2660 ,925 15,432 
3632 91 513 2680 8 64 
3780 4,964 28,002 2731 915 7,335 
4040 1,042 5,878 2732 1,839 14,742 
3010 37 209 2733 152 1,219 
3040 1 6 2740 526 441« 
3060 (479)» — 2861 588 4.714 
3070 («4D» — 2910 551 4.417 
3120 5 28 2920 478 3.832 
5190 199 1,123 2960 1.661 13,313 
3440 152 857 3040 8,020 6432 
5480 49 276 3050 3,335 26,735 
5720 1,852 10,447 3060 189 1,515 
5720Q (295,108)« — 3080 347 2,782 
5760 286 1,613 3090 1,184 9,4*1 
5790 16 90 3150 834 6,686 
7310 ISO 846 3390 69 553 
7370 310 1,749 3562 1,536     * 12.313 
8610 SS 479 3570 822 6490 
8620 480 2,708 3651 465 3,728 
8640 37 209 36S2 • «4 
8740 33 186 3750 2,683 21408 
8750 128 722 3760 12 n 
8990 149 841 3799 802 6,429 

I ¡10,441 623JD09 3811 6 4« 
W 38,004 214,385 3931 3,097 24,827 
P 26,917 131,843 3985 26 208 
S 39 220 4040 791 «441 
R 1,169 10,543 3010 51 4M 

3040 1 S 
24. Furniture SOW (127)» — 

Output»: 3070 (114)» — 
100 1 • 3190 273 24» 
2299 •03 4,834 3440 482 3464 
2513 739 3,924 3480 182 1439 
2520 19« 1471 3720 712 6,109 
2541 64 313 5720Q «•.«»• — 
2610 74^57 600,083 5760 41 its 
2640 (¿32 65,991 3790 f 4t 
2660 32,733 242402 7310 400 uw 
2680 5.970 47J9I 7370 637 S4f7 
2740 25 an •610 374 24M 
3030 755 «4*2 sao 14*2 M418 
3050 382 3,012 M40 111 «497 
3562 112 IN •740 31 M» 
3799 75 «01 •730 178 »427 

•wo 236 ißn 
TOTAL  124,744 IjOQQyOOO I 74m 



MODIFIABLE RECTANGULAR INPUT-OUTPUT MATRICES T. I   MATUSZEWSKI 269 

ANNEX TABLE 3: OUTPUTS AND INPUTS TOR SEVEN SELECTED SECTORS, QUEBEC, 1961 (continued) 
( Value data in thousands of Canadian dollars) 

Code 

24. Furnitur*—continued 
Inputs—continued 

W 
P 
T, 
S 
R 

29. Iron and steel mills 
Outputs: 

2910 

Inputs: 
0310 
0580 
0590 
0610 
0630 
0790 
0830 
1350 
1630 
2230 
2513 
2560 
2713 
2731 
2732 
2733 
2740 
2910 
2920 
2960 
2970 
2980 
3040 
3050 
3060 
3080 
3150 
3430 
3511 
3520 
3570 
3590 
3651 
3690 
3780 
3799 
4040 
4210 
5010 
5060 
5070 
5120 
5190 
5440 
5480 
5720 
5720 Q 
5760 
5790 
7310 
7370 
8610 
8620 

43,220 
6,848 
(1,671)" 

38 
631 

44,942 

TOTAL  44,942 

3 
10 

429f 
703 
183 
276 
13 
37 
3 
3 

146 
240 
94 
13 

199 

112 
13,107 

15 
34 
1 

143 
24 

2,187 
93 

1,952 
509 
108 
129 
537 
13 

262 
«67 
311 
190 
253 
448 
791 
21 
(25)» 
(20)» 
3 

114 
127 
20 

2,145 
(534^74)« 

202 
5 

94 
4 
40 

201 

Coefficient 

346,470 
54,897 

305 
5,058 

1,000,000 

1,000,000 

67 
22J 

9,546 
15,642 
4,072 
6,141 

289 
823 
67 
67 

3,249 
5.340 
2,092 

289 
4,428 

200 
2,492 

291,643 
334 
756 
22 

3,182 
534 

48,663 
2,069 

43,434 
11,326 
2,403 
2,870 

11.949 
1,847 
5,830 

14,841 
6,920 
4,228 
5,629 
9,968 

17,600 
467 

67 
2,337 
2,826 

445 
47,728 

4,495 
111 

2j09I 
89 

890 
4,628 

Code Value 

29. Iron and steel Mills—continued 
Inputs-continued 

8640 87 
8740 3 
8750 74 
8990 124 

I 27.588 
W 12,626 
P 4,176 
S 552 

33. Metal stamping, pressing and coaling 
Outputs : 

2660 195 
2910 226 
2960 143 
2970 194 
2980 143 
3030 7,292 
3040 84,701 
3060 667 
3070 443 
3090 654 
3390 125 
3840 1,304 

TOTAL    96,089 

Inputs: 
0310 
0540 
0560 
0610 
0630 
0650 
1750 
2110 
2230 
2513 
2560 
2599 
2640 
2731 
2732 
2733 
2740 
2861 
2910 
2V20 
2950 
2960 
2970 
2980 
3040 
3050 
3060 
3080 
3090 
3150 
3250 
3360 
3562 
3651 
3652 
3690 
3750 
3780 
3799 

Coefficttttt 

1,936 
67 

1,647 
2.759 

613,858 
280,940 
92,920 
12,282 

2,029 
2,352 
1,488 
2.019 
1.509 

75,888 
881,485 

6,942 
4.6IC 
6,806 
1.301 

13,571 

1.000.000 

13 135 
148 1.540 
569 5,921 

9 94 
141 1.467 
37 385 
6 62 
7 73 
5 52 

200 2,081 
52 541 

855 8,898 
1 10 

129 1,343 
830 8.638 
190 1,977 
194 2.019 
356 3,705 

28,170 293.165 
313 3,257 

10 104 
4,861 50,588 

596 6,203 
566 5,890 

8,858 92.185 
211 2,196 
584 6,078 
878 9,137 

2 20 
1.586 16,506 

550 5,724 
350 3,642 
648 6.744 
446 4,642 

3 31 
6 62 

1,446 15.049 
454 4,723 

1,215 12,645 
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ANNEX TABLE 3: OUTPUTS AND INPUTS POR MVIN SHJCTBD sacro**, QUIMC, 1961 (continued) 
(Vaine data in thousands of Canadian dollari) 

Codi Valu* Cotfflrimt CaaV Vmim Ç,Otjfit9tHt 

33. Metal stamping, pressing and coating—continued 33. Metal stamping, pressing and coating—<antumted 
Inputs :—continued Inputs :—continued 

3998 1 10 7310 226 2,352 
4040 209 2,175 7370 189 1,967 
5010 77 801 8610 182 1,894 
5040 2 21 8620 479 4,985 
5060 (87)" — 8640 84 874 
5070 (68)» — 8740 51 531 
5120 10 104 8750 266 2,769 
5190 411 4,277 8990 197 2,050 
5440 434 4,517 I 3êfi92 «13,937 
5480 58 604 W 23,733 267,804 
5720 490 5,099 P 10,292 107,113 
5720Q (50,324)« — T, (104)» — 
5760 96 999 S 57 593 
5790 35 364 R 1,015 10,563 

1—Intermediate goods and services, total; W—Wages and salaries before taxes; P—Other incomes before Unta; T, —Indirect tans, 
Government of Canada; Tr—Other fiscal receipts, Government of Canada; S—Other financial receipts, government of Quebec; R—Mun- 
icipal taxes. 

»Of which 8MU nut». 
* In kilowatt hour». 
•Raw cotton. 

•OfwhiehtSSiikaaM. 
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