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La Introduction

Tepresent merely a method for studying, analysing ang planning $he

production and reproduction broecess in the national economy. Studies

Therefore, the basic assumptions of inputmoutput analysis are entirely
concerned with the nature of the current productive brocess. Thisg

means that in evaluating the efficiency of the inputmoutput analysis ag
an applied methog 0f analysig and, planning, the appropriateness of these
basic assumpbions must be ascertained, Ip other words, if it is Pbossible
to say that the open siatic inputwoutput model wag developed from statise
tical table of transacﬁions, it is also quite ¢legp that the taple itself
cannod be prepareq without pulss which ecap only be derived from some
theoretical concepts, Thisg glves the reason or, at the same time, the

answer to the Question why do we _studyv the methodological or ¢onceptual

broblems of the Lnput=outpus analysis

the influence of”the inputmoutput-hheony upon.the methodg adopted i compi -
ling and constructing,statistical tablesg, andrshows_not:only that the

results « gre Necessapily a_ . compiise ;between the vconsidaration of

theory ang feasibility s+ but also  that the alternative



methods of arranging the basic data may be desirable,i/ This gives a
predominant jmportance t0 the methodological study of the input-output

analysise

In the study of thg methodology of the input~output tables,
one can easily notice that the main characteristic feature of the
input-output apalysis is the predominance of the government agencies
in this activity. The principal reason are the high cosis required
for‘assembling_the spatistical data, qompi}ing the tables and detailed
statistiqa} analysisf The_important role, which the governmgnt_must
play in interigdqstry gesgarch is desirable for many reasons, because
one of thérmost noticeable results of such research is %o point up
Weakness in'qxisﬁing statistics which only the gqverpment_is in a

A ' =
.position o makergoo¢sé( But this role of government, on the other

hand, has d@ep papercussions on the scientific developments of the
input=oubput analysise 1 reveals s;ge tendencies relating to the
methodological study, because the maiﬁ‘emphasis of government is
likely to be on immediate applications pather than on sound methodo=

logical development and testing of hypotheses.z/

....——-_--.—-..-_..__...-—— e e e S S W4 S

1/ United Nations, Problens of Input=Outpulb Tables and Analysis,
Series F, No 14, ps 290 ] :

2/ Chenery and Clark, Interindustry Economics, dJohn Wiley and Son,
Inc. 1959, USA, D« 196.

3/ Ibid., pe 196




In theory as well as in practice, the methodological study of
input~output technique is of paramount importance in the narket econo-
uies as well as in the centrallywplanne& economnies, The input~output
technique is gtill congidered eXperimental in most countries, Thisg
puts it in a clege conneciion with the statistical practices of the
country, i.e, the statistical methods wsed in measuring the economic
totals or variables in the tables, In other words, the input-output
technique is hased on & gimplified general theory of broduction and
reéproduction, It is bagically a nethod for analysing and, therefore,

planning the social product and national income,

In theory, there ape radical differences in the econonic
¢oncepts and, therefore, in the statistical measurement of social
product and national income between the narket economies ang the
centrally-planned economies, These differences are easily reflected
in the statistics of social product and national income brepared
according to the system of hational accounts applied in the mapket ™
econonies and the system of national balances applied in the centrally-
planned economies, A1} these qgééfions will be discussed in detail,
in a special study in the future, But what I shoulg like to asserg
now, is the great -significance of these conceptual differencés in con-
structing the input=out put tables, in arranging the data, in using the
tables for analysing and planning national economy and in doing com~
parative studies. These differences must be kept in ming when making

international comparisons,
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In studying the methodology of the input-output tables,
I should like to confine the present study to the main problems

for twe reasonss

i = The input-outputb technique is still considered
experimental in most countries, since in none of
them has it been pursued for a long enough period
to establish a routine of data collection and apna=
lysis.;/rkcoordingly, there are many methodological
questions which still demand & more detailed analy-
sis.

ii = Not all methodological questions are of the same
sigunificance for all countries and, therefore, demand
general solution, but some of them depend to a great

extend, on the ocase of study and the available data.

2, GClapsification and aggregation

The sta?ting point in any attempt %o apply input-output model
to a real economy is %o divide this eccnomy into sectors. In doing
this, we are immediatelly faced with a number of problens, in parti-
cular with the question of clasgification, The real difficulty stands
behind the fact_that for an cconomic system there are thousands of

different activities, To fit the intricate complexities of a modern

1/ Ibide, DPs 183
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a gingle sechor. The extent to which this nomogeneilty assumption is
valid is really bthe core of the aggregation probletie This means that
the cholce of the criteria nust oe aade in the light of & good know=
1edge of the characteristics of the prodnctive activities peing aggre=
gabed &8 well as of the uses of the outputse This depends basically

on the experiences of the gtaff of fechnicians who work in constructing

the tables praotically and on the available data a8 welle

In theorys the propbéad aggregation priteria depend; in prin-
ciple, OO what type of aggragation we have in minde The distinction
petween norizonbal and vertical aggregation should be made clear &
horizontal aggragation jnvolves the aggregation of parallel stages in
the process of production, the yervical aggregation involves the aggre=

gatlon of consecublve stages.é/

Aggreggtion criterid
Accordingly, there are bwo main criteria for aggregations

1. Similal inpub structures Unibs which nave a similar input struc—

ture should pe grouped yogether even 1f they have aifferent uses,

@eZo 0BLH and tanks.

2. Qubpub progonﬁlpnalitg: Units whose oubput is 1ikely %o change

in equal proportion ghould he grouped togethere For example, this

1/ UsNes problens 0Of Input—Output Tables and Analysis, Series Fy

HO ll'!‘g Pa 3}’1‘.




might be true of such consecutiyve stages orf the broductive Process as the
carding, €pinning, weaving, ang dyeing of textile fabrics, - When the
Successive steps are berformed, in relatively fixed proportions, Such as
smeliing ang refining gp Spinning ang weaving, it is often Justifiable to

! L ; L
Combine then into a single sectorowf

In general, the Problematic character of the aggregation question
stems principally from the fact that the basic unit‘of statistical data
collection is the establisl}mentn In the réal world, the establishment may
be a single plant building, with its capitgl equipment and_associated labour
force, but it oftenly broduces Sevaral kinds of products, Several] Secondary

products beside its characteristic Or pringipal bProduct, 1In addition, aven

(28

f each commnodily could pe representeq by a Separate sector, so that both
inputs ang outputs could be perfectly homogeneous, there would be considerge

i : 2
ble substltutlon between sectors.“/

In practicee the empipigal app;icability of any briteyion remains
in ¢lose “onnection with the availability of statisticql data, the nature
of the statistical unit used in industrial_statistics and the burposes of
study, Accardingly; there ig o c¢loser relatiog between the Proposed aggpem
gatién criterion fop inpuﬁnoutput analysis ang the édopted Statistical unit

in the industrial statistics,
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A statistical unit may be any of the following:

1~ a commodity group

2.. an establishment such as a faym, a mine or & factory

3~ an activity such as trade or construction, or

b an institution organizing 2 pranch of economy such as an

enterprise or government agensy?®

In short, if it is true thai each one of these statistical units
is homogeneous in the sense that there exits a comuion factor in each oney
we cannot say that any of them can satisfy conpletely the homogenelty con=

cept as it is used in the input-output analysis.

Iast and before leaving the subject of aggregation, I should like

to lay some stress on the follqwing remarkss

1~ There is no jdeal criterion for aggregation that can be recome
mended., ZXhe eﬁfiqiancy of any criterion depends specifically upoh the
purposes of study. In other words, a given aggregation may be valid and
efficient for one purpose, but it is not necessary %o be so for another
purposes, leCe if the analysis is principally concerned with a few sechors,
then other sectors which are only weakiy related can often be aggregated

without introducing significant errors into the rosults of analysils.

1/ U.Ney Problems of Input-Oubput Tables and Analysis, Series F,
NO lq, P. 31.




Strictly speaking, the validity of any actual aggregation can only be
determined by reference to the specific uses of the model, since perfect

: ; e 1
aggregation is never acnleved.ﬂ/

2= Qwing to the fact that the ;nputwoutput anglysig igﬂbased on a
simplified general theory of production, we can say thatrsini;apity of input
structurs is the best and the mosi acceptable crite:ion for aggregation in
input~output_ﬁablesa The sﬁgdy of ﬁha intardependgnces in the productive

process is still the main aim of the input~output analysis?

3~ The availability of the statistical data represents, practically,
the most serious limitation on the systeuw of classification snd aggregation,
A more detailed classification always provides greater information and,
thereforo, achieves more homogeneity in sectors, But, on the other hand,
the large number of sectors demands a great availability of data, highly
qualified %echnicians, high costs and long period of time for compilation,

construction of the table and analytical work,

The great number of sectors cannot, in any way, satisfy the pure
homogeneity assumption, but it realizes, at least, a great degree of
reality in aggregation. On the other hand, it opens the docrs to Subge
titutabi;ity. The greater degree of detail, the greater are the coshbs
of preparing the table, and the greater is the likelyhood of substituta.

‘bility and the prevalence of "external® effects between sectors;g/ Accor=
dingly, the best solution depends, priicipally, on a reasonable compromlse

1/ Chenery and Clark, Interindustzry Economics, John Wiley and Son, Ine,,
g/ GP.;CJ..'E.Q,P. 309
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between all of these contradictory considerations, in the light of

statistical potencialitles and the purposes of study.

L Caryeful study of the classification and aggregation question
can help effectively in discovering the shortcomings in the applied sys-
sem and reveals particular reclassification which improves the homogeneity

of input=output tecihnique.

5- Any efficient system of classification and aggregation must
consider not oaly the relations presently axisting within the econony,
but also those likely to prevail in the future as a result of technical
progress or changes in the productive structure of the society by intro-
ducing new industries &8s a part of an overall programme for growih,

Phis vemark has a speclal significance in the developing economies during
the periods of their ecconomic and social growth, The reason is that dur-
ing the periods of development, and as a wesult of the growih plan, the

economic structure is always subject to radical changes.

3, Valuation of transachbions

It is more lLogical, before handling the subject of valuation of
pransactions, %o determine clearly which trensactions are relevant to the
input-output table? The input=output model is really a simplified pro=-
duction theory., Its basic aim is %o study the interdependence in the
current productive system, This fact has a direct effect on the nature

of transactions which are relevant to the technique., It means,; in
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i/ U,N., Problems
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Inputs = purchases % Changes in stocks

Qutpub =« sales + GChanges in stocks

In general, there are, as it 1s ovident from table 2.1/, WO
pricing systens for the valation of transactions. The input-outpub
table may be valued either in producer's or in purchaser's price.

The differance'betwean the two prices are the narketing costs which
include such itens as tyransportation costis, prade margins and neb
sndirect taxes. Consequéntly, the two ﬁricing systems are alternative
methods of distributing these services anong the other sectors of the

economy.l/

In 2 producer's prices gystem, each industfy js treated as
paying the sronsporikion costs and trade margins on a1l its purchases
of inpuls, with the yalue of these services lumped togebher a8 purchases
from the trade and transportation.industries, Thus its output as well as
its other inputs are gtated at F.0eBs prices. In a purchaser!s prices
gysben, OB the other nand, each jndustry is treated as paying the L ran=
gportation costs and/trade margins on all its sales of oubpub, with the
“présumably different® value of these services jumped together as purchases
fpom the trade and transportation industries. Thus its output as well as

its other inpubs are stated at delivered prices.2

g et s s o s —---..n-n——.—---—-n—-—n-m—m-—

1/ Chenery and Clark, Interindustry Economics, dJohn Wiley and Son, Ince.
1959 SA’ P¢ lLl'li "
g./__ Ibidey Do 141
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In comparing between the two pricing systems we can say that
the data about inputw~output flows in purqhasepﬁs prices are relatively
obtainable, This makes input-output tables valued in purchaserfs
prices acceptable for certain uses. But, on the other hand, it needs
detailed data on the margins paid by each sector which makes it only
applicablie in the couniries having fairelly complete statistics,
Furthermore, the purchaserts price system suffers from many disadvane

tages.,

Firstly, the same use values are purchased for different
prices, e.g, for the purposas of productive consumption the products
are sold without the turnover tax,while for personal or collective cone

o i : 1
sumpeion they are sold including the turnover tax.m/

S8econdly, the oubtput control total /row total/ for each sector
o & £
includes the marketing costs which makes technical coefficients unstable

-
for any change in marketing costs,

Thirdly, under this system, all marketing cosis are counted twice,
in the value of output of the producing industry and as inputs to that

seyhiae ; g
inaustry from the marvketing cost sectors.ﬁ/

s i T 0 8 G e

L/ Spevacel, Some problems of Workin out and Utilization in planniag the
Stzucbural Balances/ Lnput=Outpub Tables/ in CSSR, Memo 653, INP,
Cairo, April, 1966, p. 26s

2/ U.N., Problems of Input-Output Tables and Analysis, Series F, p.38




Table /2,1/

Producer's| Purcha-

Country prices ser's Other price concepts
prices
Austria
Belgium X
Bulgaria x
Canada b
Denmark X
Finland X
France Producer's prices for intermediate

transactions, purchaser's prices
for final deliveries.

Hungary %

Iialy X

Netherlands xa/ :

Noxway X b4 Accounts are kept in both price
systems but producer's prices are

; applied in analytical uses,

Poland X

Soviet Union g b <

Spain X

Sweden X b4 Also at producer's prices separately
for home~produced and imported supplies

United 3 Producer's prices including in certain

Kingdom cases, transport cost paid by the pro-

b/ ducing sector.

United States x
West Germany| x Producer's prices, incl. transport cost
paid by the producing sector in the
natrix of 1954--1958,

Yugoslavia bie

a/ Including sales taxes etc., for 1959 also a table at producer's prices
has been computed excluding taxes on products sold.

b/ Manufacture®s excise taxes are uncluded in producer's prices in the 1958
tablee : ; s

Source: U.N,,Economic Bulletin for Europe, Vol., 16, No. 2, 1964, p, 21.
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In short, the producer's price system is, for the above
mantioned considerations,morec preferable than the purchaser'g\
price systeme But it must be quite clear that the availability

of data plays a decisive role in this respeat,

4y Net or gross sector outpub

One of the most important decision in constructing and
compiling inpui~output tables is the choice between net or EI'0SsS
sector output, It has a deep repercussion on the table itself as
a convenient tool of analysing the inﬁ;aindusﬁry transactions within
the sectors, On tﬁe other hand, it reflects another difference in
vhe methods of calculaﬁlon ol the control totals of outputs and

inpuis between markel econcmies and centrally-planned economies.

The problenm arises originally vhen some inpub-oubtput tables
exclude the Intra-industry traneactions. This means that all cells
on the main diagonal of inpub-ouiput table are blanks This method is
Justified on the ground that the value of the diagonal element is.depen-
dent on the number of establishments within the industry or sector and,
va the other hand, on the use of the establishment method in caloula=—
ting the value of production of industry. Therefore, we can, for some
particular purposes, easily omit all the transactions on the main diagonal

of the table without influencing the table as a whole,
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Generally, we can say, that this method is quite acceptable
under the assumption of commodity technology in production and aliso
when each industry oxr sector produces oanly iﬁs characteristic come
modity., But this is not the case in the real world. Coasequently,
the gross outpul or the gross output and import of similar commodi-
ties is the more convenient cortrol total for rows and columns, |
This 1s quite reasonsble, especlally when a sector or indusiry cone

gists of many establishment s,

Gross output is defined as the sum of the value of all oUf~.
put of the statistical units pro@uggd‘dqriné the period in question,
the value of goods shipped in the same condition as purchased, ths
value of industrial services rendered to other units, and changes in
the stock of goods in process,i! In addition, intermediate input conw
trol totals which are often established are the total value of cost of
meterials, The value added, too, are usually available from induge
trial censuses.

Exanining the methods used in calculating gross output of sec-
tors we can easily note another important difference betwesn the market

economies and the centrally~planned economies,

e P - o

1/ Ibide, Do 69.
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The manufacturing sectors of input-output tables Pprepared in

the most market economy countries are based upon establishment data/

The only exception being in Japan, which use the commodity approach/
while most of centrally-~planned economies use the enterprise as the
Ll : )
basic statistical unit,~But in some of centrally-planned economies,
@.gs in Czechoslovakia, some changes in methods of calculating have

been made,

"In industry, the so called enterprise method is used for
caleulation of the value of the social product, According to this
method only a value of production which has not left the border of
enterprise and has been entered in an economic turnover of a country
may be included in the value of social product. The value of pro=-
duction which has been circulated and has been consumed inside the
interprise /for example, among different establishments and work- ,
shops/ can not be in the gross value of industrial production.g/

The only exceptionAmade in this concept is the inclusion of capital

goods produced and consumed in the same enterprise,

Now, and as a result of some practical difficulties which
are stem from the absence of the concrete definition of what called
border of enterprise, the enterprise method is replaced by the branch

nethod.

B L L T T e — e

.:!_:/ Ibid.' p’ 690
2/ Spevacek V., Some Problems of Workingout and Utilization in Planning
the Structural Balances/Input-Output Tables/ in CSSR, Memo 643, INP,

Cairo, April 1966, p, 23,
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WThe new method of calculation of the value of production, the
so=called branch method, being introduced at present in Czechoslovakia
and the next statistical table containing about 450 branches of the
national economy, will be calculated according %o the branch method,
TPhe branch method reflects the flows of goods among the different bran-
ches of the national economy as they have been defined by the unified
classification of production, irrespective if these flows take place

; . J 3 L
inside the enterprise or among different enterprlse“."/

A% last, there is one thing which must be permanently affirmed,
It is very necessary from the view poiht of national economnic plaming
to attain a consistency between the value figures of the input-outout
table and those of the national accounts and balances, This can only
be achievaed by using the same method for valuation and calculation of
transactions in all of them; input-output table, national accounis

and material balances,

-

5, Foreign trade

One of the most important uses of input=output technique is
the planning of foreign trade, especially in the economies in which
foreign trade is relatively significant. In such economies foreign
trade activities play a large role in the creation of the social pro=

duct and national income, Consequently, the planning of the foreign
1/ Ibid., Dpe 2k,
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trade sector is one of the most important spheres of comprehensive
planning and represents, therefors, a significant part of the com-

prehensive national plan, especially in the less developed econonmies,

in the less developed economies; as it is known, the foreign
trade sector is one of the most important sectors in tae creation of
the social product and national income because there is no developed
industrial structurs, This makes these less developed economies depend
significantly on the advenced economies in gelting their needs of ine-
dustrial goods for their production of raw materials. On the other
hand; most of these less developed economies are, now, adopting one
type or another of development programmes which makes them also hasica=
11y depend on these advanced economies in getting its needs of capital

and technical requirements,

In addition, foreign trade activity plays also an important
role in the creation of the social product and of national income in
some of the advanced economies such like in Italy, Japan and Czechoslo~
vakia,

In general, the yreat importance of foreign trade planning is
guite evident because of its direct connection with the planning of
investment, production, consumption and prices, Thus, the efficiency
of foreign trade planning plays a decisive role in comprehensive plan-

ning systems and their efficiency as well.
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Analysis and planning of foreign trade must be made Ly analys=—
ing its two elements or sides, imports and exports. .Input-outpul tech-
nique is reélly one of the most efficient techniques which can be effec-
tively used in this respect. This recommended analysis can bLe done on
two steps; /i/the treatment of imports and exports in the input-output

table, and /ii/ the valuation of imports and exporis.

/i/ The treatment of imports and exports

The real problem in the treatment of imports and exporis is con-
nected with the recording of imports rather than exports in the table.
While there is nearly a universal method in recording exports, there
are, on the other hand, several alternative methods for recording iuports,

each of which is dependent on the theoretical framework of the table, the

available data and on the relative significance of the problem under
study.

Exports enter nearly all interindusiry models as an aufonouous

o

final demand, since the main factors influencing them stem Trom foreign
] (=] (=]

counsries rather than from the domestic economys’ In other words, that

part of the outpui of a given sector which 1s exported is entered ia

a final demaand column., This means that in the open model, in which ex-

ports are exogenously determined, exports are recorded separately in

';/ Chenery and Clark, Interindustry Economics, John Wiley and Son,
Incs, USA, 1959, p+, 153,




& special column as a final demand Secior. Consequently; exXports con

be projecied like any sector of final demand,

This can be done by using income=-elasticity and price-elasiticity
deduced from a time~series data and the assumed developments in the naw
tional income and relative prices in foreign countries. Conventional
techniques of analysing export demands may well be satisfactory to clas-
sify exporis both by comnodity group and by receiving country, and then
to estinate income-elasticities and price-~elasticities from the time—

; L
series data.m/

But the most reasonable question to ask here is: Is the

gssunntion that exports are determinad exogeneously realistic? In

answering that question I would like to make some considerations which

are of a paramount significance in foreign trade planning,

Frist of all, it is true that exports depend largely upon demand
trends abroad, which may be regarded as a virtually exogeneous elemet,
but, on the other hand, this does not reject that exporss depend on
the following factors:

1- the general price level and the relative prices within the

country,

R I e L 0 8 e s s 20 . G B L8 e B 8 B B R St i B Y s . B e et

1/ Ibids, (pe 153,
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2= the international relative prices,
3= the imports via its repercussions on incomes abroad and

via its deterainetion of exports direcily, as in the

case of bilateral trading -agreements,

Generally, the treatmnent of exports as an exogeneous final
demand sechor can be accepted, but a detailed analysis, on the hasis
of multicollinearity, keeps the more convenient base of any compre=
hensive study of exports as a first essential step in the foreign

trade planning,

In contrary to exporis, imports depend basically upon domestic
factors and, therefore, are treated as a derived demand in mogt inputw-
output tables. Derived demand means that they are, to a greai eutent,

proportionally related to the volume of domestic production,

Keeping this in mind, the convenient treatment of imporis demands
the necessary distinction between complementary and competitive imporis,
This distinction can be made according to the nature and the different
functions of imports. It is natural, as we haye seen, that some raw
materials, wnich may be very essential as inﬁLts for the domestic induge
tries, are available only through import, even though they can be pro=-
duced by domestic industries, This can arise for one of two reasons:

either the quantity that can be produced domestically is limited, ox
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1

there is none because of the availability of some or all materials of
production, orp sluply that the country finds it, according to the re~
lative costs of production, much cheaper to import than to produce these
productss All of thesa products can be looked ag complementary inputs

and, consequently, the best treatment for then is as Broportional inputs

into the appropriate using industries,

On the other hand, there are imports which cap be produceq
domestically ory in other words, which are similar to products produced
in some domestic industries., These imports which can be called competiw-
tive can not be treated as the previous ones, bhecause their volume does

not proportionately depend on the output of domestic industries,

A competing import can be defined as a commodity which ig a good
Substitute for some domestically produced commedity, Clearly, the intepe
pretation of the temn a good substitute is g nmatter of judgement, A none
competing/complementaryjimport is one for which there is no domestic

counterpart.i/

As long as there: is no problem in handling the comp lementary

imports, the real problem lies behind the recording of com etitive
P s b 8 p

L/ U.N., Problems of Input~-Quitput Tables and Analysis, Series F,
No. 14, p. 50,



- 26 =

The conmplementary imports can easily be handled like any othen
input. It is siapler to distribute noncompetitive imports directly to
the consuming industries, and if there is no particular inferest in

1/

individual commcdities, they can even be lumped in a single import row.
This is quite acceptable, because the input coefficients formed by
f£low will be gquite stable in the sense that they do not suffer frem the

substitubion of the domestic production.

In connection with competitive imporis, there are several
alternative possibilities foer treatment, These alternative possibilie

ties can be stated as follows:

i~ The first possibility is to allocate all cometitive imporis
whether final or intermediate, in a single row, to the con-
suning secbor or industry. Phis possibility is not accep-
table because of the instability of the technical ¢ efficlients
as a result of substitution between imported materisls and
those domestically produced. Futhermore, the imports of the
intermediate naterials are completely excluded from the first
quadraht of the table which shows the mutual relationships

among the productive sectors of the national economy. This

=N

ig really the main disadvantage of this method because it
very necessary, from the point of view oi foreign trade plan-
ning, to recognize the competitive imports which were consumed

in the dlfferent sectors or industries.

/ Chenery and Clark, Interindustry Economics, John Wiley and Son. Ince,
USA, 1959, Dp. 142
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ii = The second possibility is to distribute the competitive
imports along the rows of the corresponding domestic
sector. It is quite elear that this method achieves
the stability of technical coefficienhs which makes them
nore conveniamﬁs Law @aanomic projection and planning,
All intermediate flows thus eonglst of domestic proe
duct plus competing inports, énd the total of the latfer
are entered as a negative ¢bluﬁn in the final bill of
goods.é/ B; this method we can entirely avoid the use

of input coefficients for competitive imports, -

iii ~ The third possibility is that all imported goods/ included
complementary/ can he distinguished both by industry of
origin and by industry of destination, This is equiva-
lent to the preparation of two tables one for domestic
flows and one for imported products.gf This method nay
be most favourable for its flexibiiity; more informas
tion about import substitution in particutar elements

can be accurately incorporated in the table,

Thus the domestic flow matrix can be constantly revised, so
that the problem of substitutability can be minimized.é/ But need=

less to say, the applicability of this wethed depends, to a great

-——.-.-—.---

_/ Op. cit., Po 529
241 Ihid,, v, 53,
3/1Iblds, py'53;
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/ii/- The valuation of imports and exports

It is of great significance, from the outset, to eumphasize the
importance of the valuation system of foreign trade activities in foreign
t{rade projections and planning in particular and in comprehensive national
planning in general, This is because of the existence of several margins
such as freight charges, insurance charges, impoxrt duties and export sube
sidiaries, which influence the value of imports and exports and, conse-

quently, the value of technical coefficients of imporis.

Gonerally, there are, as we have already seen, two price systems
in foreign trade literature, C.I.F. price system and F.0.B. system. The

1/

C.I.F. price comprises three items:

1~ the foreign port value
2« freight charges to the domestic port of the couniry

3~ insurance charges.

The F.0.,B, price at the port of embarkation consists of:
1= Thz producer’s value

2- The various marketing consts neceasey to get the goods

o the port.

In valuing imports and exports we must keep in mind some basic

considerations, two of which are:

1/ U.N., Problems of Input~Output Tables and Analysis, Series F, No 14,
Pe D3



1~ the valuation system used in the table as a whole, i.e,

roducer's or purchaser's price system, and
b 3 b D J ’

ot
Sk
:
(0]

2= the method adopted for recording competitive imports in the

table,

Practically, while the F.0.B., price is used in evaluating ex-

ports, the domestic port value is often prefered to value imports, The

(3

domestic port value comprises the C.I.F, price plus all the inmport duties

FN

levied by the domestic government on imports for one purpose or ancther,

Generally, under the domesti'c port value system of valuation of
imports and also under the producer's price system of valuation of all the

domestic product flows, the imports can be treated in followinzg manner:

1~ The domestic port value of competing imports of type "in
consumed by domestic industry "j" is entered in the cell at

the intersection of row "i" and coluun "u

2~ The costs incurred in transferring the imports from domestic
port to point of consumption are treated in exactly the same
way as the costs incurred in transferring a domestic product

from the producer 4o the purchaser according to the producer!s

pricessysten; i.e, the trade and transport margins are entered

1/

as inputs to industry "jv,~

it e L P P —— — e v
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The domestic port value contains, as we have seen, baside, the
foreign port value other international margins as freight, charges, in=-
surence charges, and import duties, but it does not contain the margin
items associated with the itransfer of the imports from the domestic poxrt
to the consuming indusiry. Ghe real disadvantage of the domesiic port price
less in “he inciusion of those international margins, the natural con=-
sequence being the instability in the table as a result of the overestima-
tion of imports. Bui in general, the domestic peort price is often con-

sidered preferable for valuing imports for many reasouns:

1~ its comparability with the domestic productis valued at pro=
ducer!s prices.

é- it ca; be pasily calculated by obtaining C.l.F. price irom
the statistics of custbms which are always available, plus

inport duties.

6, Substiitution in input~output table

The input-output analysis, as we know, is bhased on a more siwpli-
fied theory of production. It is an amenable technique, but on the other
hand, it is more simple and crude., The role of prices remains suppressed,
technical coefficients depict the state of producilon ex-post, making it

X £ o i - l/ R L1 Y 2 £ A - ) 50, '
less suitable for futre uses.~ In reality, the main default of the ianpui-
output technique is the absence of substitution among the different inputs

used in production of a commodity or a group of commodities, The model

1/ Abdul Quayum, Leciures on Production Theory and Techniques, INP,
UAR, 1965, p. 108.
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constructs discrets production function under different sets of ag s~

tions, i.e, linear relationship between inputs and outputbs,

"Because of the non-substitution assumptlon, the general produce

tion function of the form

X PO e e X s ) /2015/

X, = f(Kl 13

J a4

j!

takes the form of minimum requirements for each input;

X K Ky /sy, (A giasia i sy /o168

Equgtion /2.16/ states that a minimum amount of each input is required

for a given outpuit. The output is therefore fixed by whichever limit
is reached first, Actually, no mors than the limitational amount of
any input would be used, and the partial relation between each input

and ocutput reduced to the equality:é/

Xij = aij Kj

This gives us a brief idea on how the production function is
treated in the general input=~output model, The inputs are related with
the outpubs through constant technical coefficienis, aij; i.es constand

returns %o scale and no substitutioa amone in uts. The absence of sybe
] & 1np

stitution among inputs might be explained on one of two grounde: eitho-

- - -

1/ Chenery and Clark, Interindustry Economics, 1959, p. 39.
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/i/ the technology is such that no substitution is possible ox /ii/
relative prices do not change, so that it is not efficient to alter

1/

input proportions regardless of the shape ol the production funclbions

To show the extent to which these two grounds ars valid, I
$nink it useful to analyse the two crucial assumpbions about the techni-
ques and the inputs which play a great role in the development of the
‘theory of produciion, These two assunptions can be explained briefly
as follows:

i~ The continuitv of the function. It is always assumed shay

the production function is a continuous one, i.@, the techuiques are
continuousl& variable, which means that the inputs can be combined in
any proportion we desire in producing bthe utpute Is this true? In
veality this is not always true., The techniques or processes of pro=
duction are not continuously variable, i.e. the inputs cannot be com-
B
bined in any proportion desired to produce & certain outpub. In this
respect, it is very necessary to distinguish between +the variability
in the combination of the commodity inputs and the variability in the
combination of the basic factors of production, labour and capitals
Here, we can easily decide that the variability in the combination of
the basic factors of production is likely to he much greater, bui not
continuous or perfect, than in the coﬁbination of inpuis in producing

e e . i e i s 4 B B i T P e e T 8 B TN B S, e S e 3, £

!./ 1bld-, Pc 39.
24 Abdul Quayum, Lectures on Production Theory aud Techniques, INP,
UAR, 1959, p. l.




the final outputs. Accordingly, leontief in his original formulation
relied primarily on the assumpition that the technology is such that no
substitution is possible. He argued that a large proportion of what
econonists usually call substitubion was due to use of large aggregates,
such as "consumption" in which a change in the proportion of automcbiles
and foodétuffs congumed, for example, would cause a change in the pro=
porilons of inputs of labour and capital used, This type of subsiitution
is elimineted by the use of & finer sectof breakdown.;/ This makes tuo

problem now how to get a finer sector breakdown. This is, as we have

sewi, before a matter of judgements,

ii~ The divisibility of inouts. It is also alwvays assumed in

theory that inputs are continuously divisible, Generally, this is not

i~

e of non~divisii

w

@ wholly realistic assumption, particularly, in the ca
inputs such a fixed assets and management or organization, The assunption
ol Civisibility as regards comnodity inputs is largely realistic, but

very vough problems are faced in connection with the non-divisibility of

'
as

the factors of prcductlonowjbhls duces the imporitance of the changes in

the relative prices of factors, but there are both theoretical =nd Sl

A

pirical grounds for expecting relative prices to be fairly stable, a parh

—— s

.1/ Opecite, Do 39
2/ Abdul Quayum, Lectures on Production Theory and Techniques, INP,
UA R LOG9 S vn it 2e




36

Generally, the establishments are aggregated or grouped zccor=
ding to the characteristic product. All the establishments which are
producing the same characteristic or primary product are clessified op
aggregated together with the sector bearing its name. But the real
problem lies behing the inciusinn of the secondary products in the Uit
put of same sectors, while there are other sectors thaf”produce then
principally and they bear their name, The natural resuld is vhat the
demand created for one product will appear to lead to an increase in
the output of other ﬁroducﬁs in the seciors, This causes some dig-
wurbances for the planning of production and can also ééuéa, after
cerbain limib, a partial overproduction crises in sone branches of
economy. Furthermors, the inclusion of sacondary products is really
an explicit violation of the homogeneity assumption, The input struc-
ture of secondary products is alvays not the same for the primary or
characteristic products and, therefore, it is very difficult to divide

the total inputs used in producing of several producis,

On the other hand, there is no unique techanique of producing
one producte This makes the technical coefficlenis of the same product
depend basically upon whether the product is produced as a cheractoristic
or as a secondary product. The adopted technigue in both cases is often

not the same and, therefore the inpul structure is different.
? $ A

Accordingly, the more logical and maturai iask is tc rule out
production of a given product in more than one sector, Otherwise i%
would be impossible to predict which sector would satisfy demand requiree

nents for that and, consequentl to plan production and consunntion,
) Ve P b 1.
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In _addition, this satisfies the homogeneity assumption of sectors
and makes calculations more reliable for the purposes of projection
and planning. To do this we should need to know the input structure
of each sector, with a specification of the inputs which come into
each product whether principal or secondary. Needless to say, this
depends wholly upon the availability of déta and the use of commodity

as a fundamental statistical unit in industriél censuses. These data

are still lacking in most of the countries.

Anyway, we can demonstrate all the alternative possibilities

for handling the secondary products as follows:

1- The rearrangement of secondary products; this can be done
by transferring the seéondary products from the sectors in which they
are actually produced to these sectors in which they are primary; i.e.
by subtracting each secondary product from the output of the original
establishment and adding it to the sector or industry for which it is
primary; simultaneously, an appropriate portion of the inputs of the
original establishment must be also transferred to that industry's
input structure. This transfer of input can be done in the light
of the'primary industry's input structure. This is based upon the
assumption of a commodity technology which means that the technolo-
gical processes depend completely on the nature of the commodity
produced and therefore the input structure of secondary products in many

sectors or industries is the same as the input structure of the sector

'y
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in which they are primarily produced. In brief, this means a complete
shift to the commodity classification and aggregation. Regardless of
the defaults of a commodity technology assumption, the transference of
the secondary products can easily be done if the necessary data are
available. Products are fransferred from the producing sector VAV
to sector "B" by means of a positive entry in the row for MAM and
the column for "B" with an off settiﬁg.negative entry in the dia-

1/

gonal element of B.

2~ Ags a result of using establishmsnt as a fundamental statig—
tical unit in industrial statistics in wmost of the couantries, the
simplest treatment of the secondary products is to keep all of
them in the output of the original sector or industry. It is clear
that this solution is based upon the acceptance of the industry
technology assumption which means that every industry has its own
technology, determined by its principal product; in other words all
coaxmodities, whether principal or subsidiary, prcduced in one in=
dustry are made by the same process and therefore require the same

2/

input siructure, It is quite evident that this solution is not
acceptable because of the absurdity of the industry technolcgy assump=
tion. Furthermore, it violabes explicitly the azssumption of homogeneity

of the sector or industries, which makes it inadequate for projection

and planning.

1/ Ihids; Ps#tda

2/ U.N., Problems of Input-Output Tables and Analysis, Series
F9 IqOo 14, pc 40!‘!
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No doubt the first solution is, in reality, the best and the
more plausible one. Keeping in mind that the availability of data
and the nature of the statislical unit represtint a more serious
limitation in the choice between the two solutions. In addition, the
efficiency of any method is something that can be tested only by

experience and in the light of gained experiences.

8, Taxes

Taxes represent, in general, one of the main topics of
methodological study of input-output tables. Its significance stems
basically from its close connecticn with the degree of growth of
society, economic structure, tax structure and its stability. Taxes
are of great ilmportance specifically_in the developing econonmies which
depend, to a great extent, upon the indirect taxes as a financial
source for the development programmes, In this case iﬁdirect taxes
and subsidies represent a considerable part in the value of inputs and
outputs under the purchaser's price system. Consequently, they affect
the derived inpgt coefficientss In addition, the problems are more

significant when the tax structure is unstable.

In this respect il is necessary to distinguish between direct
taxes which are levied on primary factor services and indirect taxeé
which are levied on current produc%ion and consumption. Direct taxes,
i.e. taxes levied on factor services are usually not distinguished in
.input—output tables, since the value of services before taxation is

1/

entered on the table . But the handling of the net indirect taxes,

WLy Problems~of Input-Output Tables and Analysis, Series F,
NOo 11"' pu LI'O'
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i.e. indirect taxes minus subsidies, depends wholly upon the price

system used in the table.

Therefore there are three cases or possibilities for hand-
ling net indirect taxes., First, under the producer's price system
net indirect taxes are generally entered in a special primary input
row and the column of +the purchasing sector or industry, i.e. the
entry in the primary row records the total value of all indirect
taxes levied on the inputs to the sector. BSecond, under the pur-
chaser's price system, indirect taxes, like the other margin items,
are shown as iaputs to the producing industryol/ In this case, the
net indirect taxes are treated in the same method zs merketing costs
such as transportation costs and trade marginss Third, under the
market price system, ise. producer’s prices plus net iudir:at taxes,
the row total of each sector represents the value of the sector oute
put including the value of indirect taxes levied on that output. In
order that the column sum of total costs could balance the raw sum
of total output, the value of taxes levied on the sectorts output
must be entered again as part of the input of total industry. Further-
more, each intermediate entry in the column irndludes the value of the

2/

net indirect taxes levied on each input to that sector.”

To appraise the three cases or possibilities, it is quite
evident that the first treatment is more preferable. It is of
paramount importance to separate the tax margin from the price before

conputing the technical coefficient matrix to avoid the effects of

e T PR Ear Mont
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177 10ids, pe 40,
2/ Tbide, pe 40, 41
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taxes on the coefficients and, on the other hand, to preserve the pure
technical concept of these coefficients. This is highly necessary in
the case of an unstable tax structure. The input technical coefficiente
based on such an unstable tax structure would be unreliable in projec-

tion and planning.
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