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Relation of Indusiry Sectoral Plan

to National Plans

0. Introduction

It is industry that makes a country rich, powerful, and, there-

fore, independent as well from the economic as political point of view.

Proceeding from his fact many of the eccvonisis are using the

share of industry in national gross production s. = ©O differ between
developed or advanced countries and less devel«~~< or developing count-
ries. In this case even the western and the sastern economists are in
consistence,

For this very reason it must be the main task of developing
countries - for the prospective, of course ~ to aim at building-up a
strong industrial sector and to make this sector dominate within national

econonye.
What's to consider in such a case?

1. All the nations, and euerging new nations in particular,
face the problem of modelling its own national economy.
Planning, therefore, has to outline a comprehensive pat-

tern of econoﬁic and industrial development.

2. Industrial development must be brought into line with mo-
dern techniques and technologies.

3, No one national economy can be an isolated one, but by all
national economies a world-wide economic framework or me=
chanism is formed connected by prodnction and foreign tradee.

This connection becomes closer more and mores:

-~ by economic development, in general,
- by the development of traffic and

transporting possibilities, amd - last not leasi -
- by political development forming and

fixing regional international unions,



s, ald natlons wust mauage .uis nasional industrial develop-
ment with due regard to the existing and forming types of international
division of labours Therefore, all %tie countries must coordinate their
own industrial development with trends on the international scale. BEvery
national industry conceived as a comprehensive and will=balanced system

of division of labour must find its adequate international position,.

When planning industrial development, these three main aspects

must be considered urgently.

Another point in question:

Every national economy is set of heterogsnious branches or ac=—
tivities. There is no possibility for developing all the single branches
2% the same rate of rapidity and at the same moment of time. Every na-

tional economy must roughly be subdivided in%sc $wo main sectors:

1, Production of producer goods.
(investment and intermédiate goods)

2o Production of consumer goods

The development or the rate of growt: ol sach of them can never be an equal
one. But even within these two main sectors there are no possibilities

for an equal development of all!the separate branches and activities, That
mezns, industrial development as a whole is pushed ahead by putting dif-

fercidizted emphasis on the various branchess

A third point.

In all national economies equipments,outfits,as well as intermediate
goods'are needed in rapidly growing quantities. These growing quantities .
must be made available by both local production and imporits.

The percentage of either source is varying from time to time and
from country to country. But a speady development is neither possible
without national production of such means of production nor without any
imports. A national economic building-up process only based on imports:

would inevitably imply that the national economic growth is becoming:
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= more and more dependent on imports, and
- the own possibilities of exports could not keep step with

import needs

Consequently, every country must have a national production of machinery,
equipment, and intermediate goods. For developing countries this is all
the more important as it will contribute significantly to further economic

independenceL
Thus, the following is to be seens

All countries, without considering ths rauched level of industriel

development , need an industrial structure 'nnsizting ofs

1. production of investment goods
2. producjidn of intermediate goods

3s production of consumer goods

1, Proportions in Industry:

a= conceptional explanations

Gross production of investmeny goods = Py
Gross produc#ion of intermediate goods = Py
Gross production of consumer goods = ps
Gross production, in general = p

The gross production of the single.branches must be expressed by

the single value elements forming the production:
p = investment goods + intermediate goods + wages + profit

(investment goods and intermediate goods used and wages paid so
as to produce a new gross production plus profits earned after selling
the goods).

We find the counterparts to these value elements in accountaﬁcy

ass
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ased irvsstment zeods = deprecialions
used intermediate goods = cost of raw-materials and semi-fabricated goods

used wages and earned profits = wages, salaries, and profits

Wages and profits are empraced and called "n"; for investment goods the

abbreviation "inv" and for intermediate goods the abbreviation "int" is

used .

Thus, we can state:

p; = inv, + 1ntl +

p, = inv, + 1nt2 +
i s R 5 o R

il o 3

R inv + int + n

b- First assumptions for simplifying the problem
1, There is no foreign trade
2. All the single "n" are consumed,

that means, there is no expanding reproduction, or, in other words

production proceeds always at the zame level,

. ¢~ The proportions within industry

The relationships, we have in mind, are determined by twoe fac=

tors:

1- the technical factor.
That means, the production of a certain volume of goods

requires a definite input of investment and intermediate
goods according to the average technico=economic level of

production.

2= the national factor.,

Every national economy should have a set of adequately ba-
lanced industrial branches which could unable it, potentially,

to produce any element of a highly productive modern industry.



Proceding from the assumptions, mentioned above, we can state:

Pl = 1nv1 + 1nV2 + 1nv3

(the production of investment goods was to cover all the being demands for

investment goods of these main branches)

p, = :|.ntl + 1nt2 + 1nt3
(all demands for intermediate goods must be covers:’ oy PZ)
= IR IR
S 2 3

(There is no foreign trade and no expandir weproduction; all wages sa-
laries and profits shall be consumed, The demands for consumer goods mush

be covered by p3 )

In connection with production and turnover we have to'distinguish between

- intra branch exchangss

- inter branch exchanges

P, = ‘1nv1 If 1nv2 4 1nv3
intl +]int_ |+ int

p3 = nl + n2 + 113

o)
n
i

Intya branch exchanges marked by squares.

All the other parts must be distributed by inter branch exchanges; and
that:

intl —p inv, therefore: 1nt1 = 1nv2
in"t3 — n1 inv3

in‘bj—'—? n, int3 = n,

These mentioned conditions must be fulfilled in case of sustaining repro-

1
=1
=

dustion only. In case of expanding reproduction, however, there must be



a pesping dp investmend and dntermediaiz zocdSw rThat,means)the equations,

mentioned above, must became unequations. And that in the following way:

nv3 Z n,

nt3 & na
or in words: The national income produced 1n branch
1 and 2 nmust be bigger than the :.nvestment and J.nter-

mediate goods used within branch 3.
Each developing country will face the following relationshipss

Py £ AWy + iov, & dnvg

Py £ Ant, 4 int, + int}:,L:f
p3 > By T o2 2 n3

' In worQs;developing countriesy usually are unable to realize
sustaining reproduction, for there is a shoriags. ¢f investment and inter-
mediate goods. Accordingly, it is most essentlal for developlng countries
to raise, above all, the production of Py and p2 at least at a level poss—
ible to ensure production at the very sane 1evel. Thls Wlll, of course,
not be possible at once, but it must be The very aim of developlng counte=
ries to reach this level in the shoriest fime possible, The existing de-
ficits in developing countries must be compansated by foreign trade ac-
tivities. But it will not be enough to compensete the existing deficits
by foreign trade. A less developed country would never become a developed
country by doing'so; over and aﬁove, it never would become neither econe-—

1)

miculy ner politically an independent country.

2 Demonstration of relations

Which problems must be solved?

1. Relationships between physical structure of total output and physical

structure of production requirements must be made evident;

1) c.f. Memo ﬂo, 384, Dr. Engert, The role of industry in economic develop-
MENT e
Memo No. 409, Dr. Engert, Structural problems of industrye.
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2, The same for the relationships betwean physical structure of total oG
put and physical structure of final demand,

3. An analysis concerning value and physical cemposition of the gross na=
tional product must be made.

These thwee points imply the whole linkage of national eccnomy,
or, in other words, the relation of industry sectoral plans to national
Plans.

These relations can only be made demecrsivable by so=-called inter—
lacing bzlances or inpute~output tables. An intarlazcing balance is an aggree
gate table of the results of all detailed :':nninz operations rather than a
plan, We are enabled by using interlaci- rvalances to go deeper into the

verious economic processes and into the structure of production,

And that, under two points of view:

l- regarding the rise and
2~ regarding the appropriation of produced
goods within production and within consumption

We are enabled by using inierlacing balances to .comnect the single
sactoral plans so as to form a national plan of industrial development and
of economic development in general.,
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Please look at the skeleton

Horizentally and vertically there is 4o he seen the very same
y ¥ y

subdivision (up to column and iime 29).

This subdivision is taken in accordance w

industry, valid in all socialist couniries. It

countries which embarked upon a policy of interns

specialization of their production must have ad

By this way of subdividing we are abl
production of each branch, We find the r=ozs

Furthermore, we find the same compositic: of oh

2.5 without saying that

ith the classification of

®

ral coordin%tion and
=2 tools of planning.

n add vertically the gross
duction within line No. 33.

zross product within the

lines No., 28 to 31,

.

Line No. 28 = used materials } cotpensation fund ) Cost of
" " 20 = used fixed capitals 3 g production
" " 30 = wages and salaries St ) fais
" ® 31 = profit 3 surplus

|
Hewrizentally, there

gross product (produced)

can be seen what total production had actually been used

for,

Within the columns l-27 the compansation in the various branches
can be seen; within 30 and 31 the means ready for sccunulation can be found,
Thusg
we have horizentally the appropriation of the produced gross product as:

and,finally, within columa 32 the possible consumption is contained.

means needed so as to replace
used materials and fixed assets
(total of columns 1-27 = 28)

+ means available to be accumulated
(invegtment fund (col, 30) and increase in Stocks {col 31)

+ means available to be consumed (col 32)

gross product (produced)
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summarizing, there can be stated:

1.

24

3

Within the first'square of an interlacing balance the mere reproduction

of used means of production is reiflected:

- by the lines of this square the approprigtion. of materials for re-
placing used working capital is made demdhstrable;

- by the columns the structure of cost as well as the requirements of
the single branches are made visible,

By the first square, therefore, the total or used materials and the
replacement of working capital is made visible, and thqs; simule

taneously the production relationshipe of ail branches are shown.

The second square contains the depre ations and the net product as well,
By addlng the figures of the first and the second square we receive all

the expendltures of dead and 11V1ng labour, or, in other words the struc-

ture of cost, After ‘adding the import and the decreasing stocks to the

produced gross product, we receive the total of goods available within

the planning period in question.

Finally, it is the task of the third square to inform us how the na=-

tional income and the compensatxon fund of flxed assets is covered

phys;cally.

While by the first square the sustaining reproduction of working

capital is reflected, the third square shows us:

a=~ how the expanding reproduction

b= how the satisfaction of requirements
within the non-productive sphere, and

c~ how the replacement of fixed

capital within the productive sphere is covered.

By adding‘the first and the third square we'!ll receive the total
application of the gross national product for the sake of:

a—~ replacement
b= accumu&ation, and

c- consumption.



By considering the export, too, we receive, finally, the applica%ion

of the total of goods and performances available within the plénnéd

periods

y ¥ ¥
The following balancing connections become pérspicuous:

1. The total of the first and the second square must be equal to the total

of the first and the third square.

24 The total of the second sqguare must be consist=«:

third square.

3. It must be stressed that not the single elements

but only the totals of the single squarcs

Generally speaking, interlaci:
nomic analyses and decisionss.
of final decisions, provided, of course thal we use

to the real economic categories,

. halances

They show the extent

ith the total of the

must be in concordance

largely facilitate eco-
of our choice and taking

concepts corresponding ' -

For realizing thes: possiblities all balances have to be trans-

formed into mathematical shopes which actually pgvmit calculations,

Usually, ﬁhe.following mathematical symbols are used:

X = quantities exchanged between sectors, in general;
X = gquantities coming from sector 1,

i1 = quantities delivered from sector 1 to sector 1;
% = quantities delivered from sector 1 to sector 2j
*1 = total quantities delivered by sector 1

yl = final ude or external use from sector 1

Brought into a mathematical shape that will look liket

ind.

(1

industry G ]
(1) agriculture (2) *21

construction (3) x}l

a.g‘i‘i.
(2)

9o

%22

X

B3

constr.

(3)

x13
X,

23
*33

external”
use Total
Jas = %
V2 = xé
3 =ei3



Thus, it can be seen the degree of interdependence between the .
single sectors. This mentioned interdeperdence can be made evident by a

so-called technical coefficient; for instance:

%29
= a1, ( = technical coefficient)
X
1
£12
- a12
*2
%Xy3 2
= 13
*3

In this case xll’ X108 and.‘xl3 represent cost elements of xl, ngx33

therefore, by a1y is shown the direct dependence of Xyq UPOR Xq, by a5
that of xla‘upgn xﬁ. by a13.that of x5 upon X 245.0e

This dependence in made perspicuous -by:

%3 =ape
x —

12 = a123 xa
x13 = 313. Xj

Now we are able to transform our first mathematical shape (1).into (2):

X + a.. X + a13X3 Y B Xl

e : 1272
) aalxl + a22X2 + a23x3 4,0 XE
a3lxl + a3212 + a33x3 + yB = Xj

By using such a mathematical shape we are enabled to calculate
the degree of interdependence between the single branches or sectors as
well as the volume of necessary production, if a certain final or external

use is given,

Let us explain this by using a figurative example.
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"l. Introduction and task

By planning authorities an increase of production is projected, Now
the rate of growth regarding the single branches shall be decided,

1.1 Conditions

a, There are three main branches, for instance, industry, construction,

B,

cs The

142 The

as
b,

Ce

and agriculture.
These three branches are linked to each other, The linkage is mar—

ked by so=called technical coefficients; ané “hat:

1]

0, 10X + 0.25X2 + 0.20}{3 + ¥ i
0.lel + 0.0532 + 0.022{3 + 7. >

ki
e

In this case there are:
a)y = 0.10; that means, 10% of the output of P is used within

P = 0,25, or 25% of P2 is used within P2 etc,

17 %12
external use, expressed by iej? is as:
= 50
= 140

= 40

way of solution

The corresponding matrix must be found

This matrix must be inverted,

The inverted matrix must be multiplied with the vector formed by
the single y. _
The result of this calculation will represent the necessary volume
of production which must be produced by the singie branches for
meeting both'the internal and the external use.
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2, Solutions

a. According to our task and asecrding to the given conditions as well,

the following system of mathematic equations can be formed:

X; = 0,10k, + 0.25%, + 0,206, + 50
'Ié = O,OIX1 + 0.0512 + 0902;3 c+ 140
X, = 0.,05X, + 0.03X, + 0,0423 + 40
be Accordingly, the matrix M will be:
0.10 0.25 0.20
M =[ 0.01 0,05 . 0402
0.05 0.03 0.04 /

the corresponding vector, formed by the external use, is:

50
y= 140
40

c. Now the matrix S-M (standard metrix-matrix) must be formeds:

100\ « [0.30 0.25 0.20\ - f0.90 - 0,25 = 0,20

010]| - {0.01 0,05 0.02 =[=0,01 0.95 - 0,02
001 0.05 0.03 0.04 -0,05 =0.03 0,96

d. The matrix S-M must be inverted into (S -'E)_l.
1, Therefore, at first, the value of the corresponding déterminant
nust be calculateds -

0,90 =0.25 =0.20
D = |-0.01 0,95 =0.02 | = 0.808

- -0.05 =-0,03  0.96

-

2, The single algebraic complements must be formed:



0.95
Alan s
=0,03
| =001
Aio =i = \
=0 ,05
0,01
Ayg =
‘ =0.05
0425
Aal = - l
' =0,03
0,90
Vil | |
| 4 "'0:05
0.90
A23 TR
0,05
~0,25
A}l =
0,95
0,90
A32 = -
= =0 ,01
0.90
LS
0,01

2., For the value of the corresponding determinant has beens 0,808, we will

=0 ,02
= 0,5114
0.96 '
=0 .02
= 0,0106
0096
0.95
= 0,0478
~0,03
=0 ,20
= 632_4-6
0,96
=0 ,20
= 0,854
030 1
0,25
=0,0395
0,03
-0,.20
=0,02
=0 420
- 0.020
0,02
0,25
‘: 0,852
0.95

receive the following inverted matrix:
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s-)"' =| 030106 0,854 0,020

or:
0,013 1,05 0,024
0.059 0,049 1.05

(s-M)™

4, Now, we have to calculate:

(S - H)_l, y = X, and according to our results, there must be calcu=

lated:

1,128 0.3 0.24 50 X,

0,013 1,05 0,024 |- | w0 |= x

0,059  0.049 1,05 40 X
or

0.059.50 + 0,049,140+ 1:05,40 = X
Thus, w2 will get:
I, = 108,0
X, & 148,6
X 51.8

3

Thus, we have calculated the shares of the single branches in the
national gross production so as to cover the inter branch demands as well

as the intva branch demands and the given external use,
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This is, of course,a more tha: simplified example. It is expectad
to demonstrate you the possibility: how to connect the sectoral plans of
industry by considering all the necessary proportions. National economy
is not a thing anyhow, but if it is expected to come to useful results it
nust be a very well adjusted system which might be compared with a clock-

work consisting of a lot of small and smallest wheels.

We can transform oﬁf example into a real national economic syste:n,
In our example we only used three branches. We c.i. of course replace these
three branches by all the existing branches; tha* wmeans, we are able to form
a matrix, proceeding from ou? used interlacing Lalarce, containiﬁg all the
available industrial branches. It goes without éaying that such a matrix
cannot be calculated manually. In such : vase we need computers, But that

is another question, not to be dealt with in our memorandum,

Final Remarks
¥

It has been my aim to explain to you the close connections bet=
ween the single sectoral plans on the one hand and the national plan on

the oYther,

Finally, we can state: sectoral plans are nothing else than es=-

sential ingredients of a comprehensive national plan., Proceeding form this

very fact we have to pay due attention to the adjustment of the single sec-="

toral planse That means, it is impossible to draft a useful national plan
only by adding the single sectoral plans. We have to bring all these sec=-
toral plans totally . We have to look at the fact that there is real

interdependence between all the single branches. And according to this we

have to set our planning system in action,

The necessary proportions for developing economy cannot be seen
by single enterprises or organizations of enterprises. On the other hand, .
a central planning authority would not be able to estimate the true sit=
vation regarding supply and demand. Thus, planning itself must be a system

of division of lagbour thoughu out carelully.

L §

-,



What does that mean in detail? Planning cannot be the matter
neither of a centrelized planning authority nor of the single enterprises
or organizations of enterprises, no matter the deminating ownership ree=
lations -~ planning, however must rather be rezlized by a close collabo-
ration between enterpriges and centralized planning authority. And that

in such a way that some main indicators, concerning the national economic

proportions and fixing the aims of naticnal econon: - development in general,
must be elaborated by the planning authority (for ir-sance, ministry of
planning, planning committee or what the name ev:r will be). To fulfil
this plan, these main indicators with life, wiil %o the tasks of the enter-
prises and the organizations of enterprises. But-snd it is all the more

important to stress this, since in devel-  ing wountries there are mainly
privately~owned enterprises, these main indicators given by the planning
authority may not being looked upon as mere proposals. Quite the con=

trary, these main indicators must be looked upou as true plan btasks boun

to be reached,
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