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BLANNING WETHODS OF ENGINERERING, WITH

SPECIAL VIEW TQ_EXPORT INTERESTS_LN

If a méethodrlogical study is being prepared
with the aim of helping to found export develop-
ment orientation in the engineering industries,
or rather the planning of decisions to this effact,
the problem has to be faced that this will have
not only computational and engineering aspects but
also others rooted in economic and evan foreign
policy; and these may frequently huve much more
decisive effects on ths de facto situation of engin-
eering than planning calculation techniques proposed,
We belisve that the truth of this statsment is easy
to ses even from ths theoretical point of view but
wé should like to stress at any rate that this
conclusion was to be drawn also from the experien-
ces gained ir ths course of Hungarian planning

over two decadss,

These statements have influenced the character
of our study in which we are going to deal with
three major groups of problems from the point of

view of planning development and export orientation

of engineering:

I. The major "kissing pointa® of general econom-

ic policy and sngineering.




II, Mathematical methods used for planning of
export development in the engineering in-
dustries and the main lessons of the Hun-

garian experience.

I1I. The role of financial incentives affect-
ing the concrete activities of engineering
deveélopment and export policies, the behav-
lour of enterprises /policy of incentives/.

X X X

I,

BCONOMIC POLICY AND THE DEVELOPMENT PLANS oF

GINEERRING

Any problem connected with the expectations
towards engineering /either compulsory in a given
situation or desired in the long run/ must begin
with the clarification of the macroeéconomic problems,
There is no "sterile" eéngineering planning or method,

nor a pure export-oriented eénginegring planning.

The problems to be solvad are different, depend-
ing on a country’s size and stage of development. The
difficulties are differsent in the countries which
&re wel!l versed in trade and international relations
or which are not /which have traditions in this

field and those which have none/ and different

@gain in the rapidly and the slowly developing




countries., The decisions are also affected by the

prevailing types of socio-political problems in the

country

in question and they depend on the sndurance

of the country /the sacrifice the State

is willing to pay/ to sustain initial failures or

on their utter incapability to sustain them,

The Hungarian planning practice starts from

the following methodological premisen:s

1,

2.

The development and export objectives of

the engineeriny industries are influenced,

above all, by the peneral concepts relating

to economic growth:

- the effects of demands deriving from the
@xpansion of the doméstic market;

- %he effects of the exjyort-increasing
/foreign trade/ requirements owing to

the need to bulince 1mportse.

Further, the development uf engineering is
decisively affected by professional compe-
tence, the staff of workers and enpgineers
/and technicians/ as well as their training
and the conditions vecessery to increase

the staff and their training. Thesu are

the major factors influencing the attainable

struoture and growth rate of engineering,




3. A further decisive factor affecting develop-

ment is the volume of domestic and inter-
national material resources available for

the expansion of Froductive assets in engin-
eering and for acquiring new t.ades. It is
the genseral economic policy that has to
answeér the question what attituds it wishes
to take in respect of the above circumstances,
Based on an economic policy that has haen
decided upon and which sgt., itself realistic
goals, the work aimsd at sdlecving the orien-
tation of the development of enginaering

may start,

Finally, the "international situation" of
the country, whethsr it balongs tc groups
of integrated countries Or not and what are
the prospacts for planning such integrsted

relations, also decisively influence the

problem,

The relevant 8xpariences of Hungary relating
to economic policy may 8xemplify for the lagss or

moderately developed c¢ountries to what tasks atten-

at rapid

tion should be concentrate! with an sconomic policy

and enginesering development orientst o wWhiich ainms

économic growth, According to our eéxparience



- when developing sengineering,a less developed
country must ebsolutely look for an inter=-
national partner or partners among the more

developed ones.

In developing envineering, certain stages
/different levels of tachnical requirements/
must be obsdrvad on the road to duvelopment
in ordser to find national competsenss and
the staff of cadras. In the initial period,
in addition, also the formulation of points
of emphasis /specialization/ has an important
role which, in turn, depends on .he possibi-

litles of international cooperation.

As regards Yne equipment necessary for engin-
eering, the capacities can be relatively
6asily ancd quickly created for the produc-
tion of many groips of coisumer goods but
sevaral decades are needed to develop the
production of more complicated productive
machinary of adeyuate quality, to be~ome

competitive in the technical sanse.

The balance of forsiyn trale in eryineering
products will reuwain passive for a long time
if 1t has to asseru itself within the fraee
competitior conditions of the developed

countries, but a relatively shorter time is




needed if -~ with the help of close inter-

national cooperation - secure markets areg

S8ecured for realization., If the engineering
industries of the coopsrating partners are
developed‘this will shorten the time neces-
sary to catch up with technology. If, however,
the cooperation is organized between less
developed countries this will take longer

but even the latter case is better than the
lack of cooperation because it puts a smaller

burden on the balance of international payments,

- Finally, an upswing of engineering develop-
ment and the organization of export markets
is inconceivable without state prefersnces,
These preferences are partly affecting engin-
eering in general but partly they must speci-

fically promote the exports of machinery,

3 Of course, these statements had been not s0

1 clear at the beginning of Hungarian industrieliza-
tion and the lessons of development both the diffi-
culties and the positivs experiences/ have matured

slowly. In Hungary tha 8ngineering xndustriesl/

1/ Acoording to tha Hungerian classification, by
elgineering industries tha follewing /sub=/
branches ars mea-.t:

Machinery and équipment; Vuhicles; slectrical
machineéry; Telecommunication and vacuum technical

. groducts; Precision engineering; Metal mass pro-
ucts,

|
?
|
|
i
|




represent in 1967 already 27,8 per cent of global
industrial output, Por investments - the rate of
which can be considered to be rathsr high by inter-
national stendards /18-20 per cent of national in-
com.fVL the domestic engineering industries supply
50 per cent of the equipment, while 0,6 per cent
is imported from the socialist and 19,4 per cent

from the capitalist countries.

Ths trade in engineering products on the or-
ganized market of the CMEAééountries shows an active
balance for Hungary while on the market of the devs-
loped capitalist courntries this balance is passive
but to a smaller extent. lier active balunce of ma-
chinery exports and imjorts can be 6xplained with
the high imports necessary, because she is parti-

cularly short of materials.

An active traae in amachinery is possible for
Hungary bscause the ecoromic policies in the CMEA
countries raly on the recognition of the particular
endowments of the individual countries and on the
Joint solution of the problems. The passive balance
developed in connection witn the capitallist countries
reflects, on the one hand, that it is difficult for

the developimg countries to sell on the markets of

1/ National income = Net Material Product in the

UN terminology.
2/ Council for Mutual Economic Assistence




doveloped machinury-sxzporiing ocountiries and, oa the
other, that the Hungarian techaical culture has
approached the level of these countiries omnly ia @&

few bdranches.

Ihe place of epsiaserins is the astionsl scensmm

6ak be planned only if the whole ortentation of e~
conomio policy is clear and follows long-tem obd-
Jeotives. The most important starting points for
planning engineering derive from: a/ the standpoint
in respect of the growth of investments, b/ the loag~

tera requirements of the balance of trads.

&/ The growth rate of investments in the developing

countries generally is for e« considereble period
higher than that of national income since wery
eountry recognizes that rapid advance can be
made only by increasing the rate of investments,
On the basis of thg objeotives relating to the
volume of investment activity the requirements
arising towards the engineering producte /their
volume and pattern/ can be examined with o fairly
@ood approximation. It will usually turn out

that the full range of the requirements cannot

e met, nor can those of economic efficienoy
since the productivity of labour and the prepara-

tion period needed to advelop produots is upfa-

vourable, Such contradictions can be best reve-




aled by iaternationsl comparison and these should
b0 aimed at comaorete groups of preducts or, ia
some cases, at the examination of the techniocal
eRd eoconomic parameters of plants. Unfevourable
productivity 1s generally counterbalanced by
lower wages. The real vilemmas arise, in the
majority of cases, not in conneotion with produe-
fton costs but with the technological paremeters
of the engineering products turned out, The ex-
periences gained in developing the Hungarian
engineering i1ndustry testify that the importance
of the technico-economic parameters of the equip-
sent delivered may be much greater for the users
Shan the relatively high coste emerging in the
production of this equipment. The cost problems
oan be solved to a certain extent by means of
state preferences but the users canmot or hardly

e etimulated to buy machiuery of low efficienoy.

Of course, the provlem can be ezamined only {na
i8¢ conorete forms. As a general advio, only
the conclusion can be drawn that it is advisable
%0 insist on the up-to-date technologiocal pare-
@6ters in all cases whenever the quality and

saleability of the products depsnds decisively

o6& the equipmeat %0 be invested and with whieh
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By *il] be proeduced. Ia such casee 1% will Ve

Oy 20 meaas expedieat 10 prefer the use of the
demestiocally produced equipment with low efficiemey,
/e planning and analytical methods used for

isdividual analyees will be treated later./

The drewbacks of deciding upon the domestie
preduction of some engineering product are lese
WRéquivocel if the domestio production influea-
€08 the production costs unfavouradbly /e.g. it
reQuires the employment of a greater number of
sorkera/. In such cases 1t will be advisable to
perform cost analyses to find out the effects
of the domestic and foreign equipment availabdle
@& the costs of the future product - or rather
the difference in coste - and mainly to estimate
by what date can the elimination of this disad-

vaatage be expected.

By our experiences, aa regards the firet
dilemma, the word of the technological experts
®ill be decisive and, therefore, it 1s they who
ere called upon to disclosa the factors affect-
iag the gyglity of the product. In the second
6as8¢ the analyeis should be perforaed by indus-
frial economiets or eost accountants whose task

®ill be %o analyse the effects on the
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e 908ts of eaerg,

e ¢o8ls of material consumpiien,

= %age cosits,

shoosing for basie of the comparisom the iatepr-

aationally competitive ;rices,

Of course, each of the three cost factorse
play different roles depending on the induetry
ia question /e.g. the technological level of
equipmsnt of fertilizer plants is interesting
mainly from the point of view of per unit energy
ocosis, the equipment of a foundry or other metallure-
giocal equipment from that of per unit material
comsumption, sto./. Therefore, in the course of
analyses, ths specific role of thsse three fac-
fors must be examined, as a first step with all

breanches and investment projects,

Based on the informations obtained from the
8ide of the investment plan an approximative
system of requirements to be raised againet the
plenning of engineering can be buillt up and the

direotions of the requirements can be surveyed,

A® regards the technique of calculatioas,
1a the Hungarian plenning practice the connes-
Sioas betwesn the investment plan and the plaan-

iag of engineering are based oa the so-called




o 12

Salaseing sethod. To this end a certain classi-
fieation of the engineering products must be
porforlcd.l/ The requirements of the investment
market are assessed according to a certain speoci-
fiocation and one of the main rosds to procuring
She information necessary for the planning of
eagineering is to analyse the parameter-require-
@aemts in connection with these groups of produots,
The second road of procuring information is much
80re aggregated and consists in employing the
elaseification syatem by sub-branches. This
@e%hod wishes to harmonize the possiblevalue of
AXediction in & breakdown by statistical sub-
branches with the peeds presented in a similar
dreakdown. /The needs can be expresaed in terme
of the sub-branches by drawing conclusions from
She adove-mentioned classification of products

@R the branches in the statistical eense, that

I/ The olassification of engimeering products
10 attached. As 1e kmown, the UN has alse
worked out auch claseifications /and alse
She CMEA/. Prom the point of view of the
prodblem under consideration, any method my
%e employed for classification. The only
requirement is that it ahould be clear aad

@Requivocal in the country wshere 1t will be

used,
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18, it is examined what products are aecessary

%o represent a statistical sub-branch,/

The demands from the side of investments
emerging on the basis of the informations received
eand the consumerse’ demands analysed in a similar
WAY are market impulses which are confronted by
those planning the engineering industry with the
S4Dacity analyses. On part of the central planners
capacity analyses are conducted only for some im-
portant groups of producte, not too many in number,
always drawing into the work the specialists of

the enterprises.

As regards the analysis of greater aggregatee
/vhat is, sub-branches/, these are nov capacity
analyees in the strict sense of the ,ord. It is
the factors affecting the changes in the volume
of output of these branches which are subject
t0 analysis. The method of these analyses ie
gonerally an investigation of the decisive fac-
tors affecting the changes and their market prob-
lems. The analysis covers partly the homogeneous
groups of products - not too many of these - and
partly the so-called sub-branch aggregates. Its
Bajor faotors are. 1. the effect of the improv-

ing productivity of basic capacities on the value
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of eutput, 2. the date of putting inte opera-
tion the investments in course in the branch in
question and their effect on raising the value
of output, 3. the "graduality" of changes in
eapacities, meaning that - owing to the indivi-
libility of capacities - there will be dates

end places when and where "surpluses" may be ex-
pected which can be offered either for foreign
trade purposes or for those of international

production cooperation.

®/ An assessment of exports will, however, stress
also other aspects than the "possibilities™ based
o the production capacities. To judge exports,
also market information /research/ is necessary
and that must be concrete, going into details
of kinds of products, This research must be ps r-
formed by the foreign trading organs and the
enterprises and its results will appear in the
comprehensive plan of foreign trade as the esti-
sated framéwork of foreign trade thought to be
attainable, a8 regards its order of magnitude,
Experiences show that the informations from this
field are by far not so firm for the planning of
eagineering as in the former connection, i.s,

iavestments. Therefore, until an export plan
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oan be said to reflect approximately realistic

and ocorrect figures for the engineering industries,
several iterations will have to be inserted into
$he planning process. In addition, also such
oonsiderations must be weighed up which do not
lend themselves to quantification, and also cir-
cumstances belonging to the field of foreign po-
lioy. In the course of these steps conclusions

are drawn from the estimated development of the
balance of trade on the requirements to bs raised

against the development of engineering,

In the course of economic growth in Hungary,
@ definite tendency could be observed in the
period of industrialization for imports to grow
quicker than national income or GNE 3etween 1950
and 1967 a one per cent increass of national
income was acoompanied by a 1,8-2,0 ;8r cent
increase in imports. The growth of imjorts could
have been even quicker, had domestic industrial-
ization not spent - particularly in the first
half of the period - preat suma on expanding the
capacities of ipndustrial products than ~ould be
turned out also at home, and 1f the axportabl-
lity of industry, more closely, of the sngin-

eering products had developed more favoarably,
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Our experience is that the smaller the realistiec
possibilities to improve exportability, the
greater will be - maintaining otherwise an in-
variable rate of sconomic growth - the compulsion
to invest into domestic "import substitution®
/more exactly into projects slowing down thae
growth of imports/ and the greater the danger

of an inefficient autarkic development orienta-

tion.

The import intensity of economic growth is
vaery high in most of the developing countries
until industry cannot meet murkst dsmands. Owing

to the rapid growth of imports tho aquilibrium

- 0f the balance of payments causes averywhere

much trouble in the first stage of development,
Thus, the order of magnitude of the export require-
ments can be essentially recognized from the rate

of growth of imports,

Knowing the social requirements raised against
total exports, it is in the interest of each
country to increase the share of machinery ex-
ports in the total since the enginesring industry
utllizes much qualified labour, its material and
energy requirements /as wall as the "consequen-
tial" investments/ are relativaly low and its
employment coefficient is suited to solve some

social problems,




Still, it is a common experience that the
foreign exchange earning capacity of this sector
is growing in the baginning only at e vaery mode-
rate rate and is even stapgnating in some cases.
The effcorts of thae povernments and the enterprisas
are strongly limited by various factors. This
can be explained by the fact that the develcpmant
of engineariny characteristically differs fronm
that of other industries, In this field such
probleéms must be <olved which tuke much longer
time and the peak performances of intellectual
capacities ars difficuait to substitute - if only
because of their heteroyseneous character - with
the aid of licenses, putents and know-how,
Further, the effect of thg investment projact
itself will much less determine for some longer
time the technological paramcters of tha product
to be turned out since theg capacities are much
more convertible and the technological and
designing-developing activities do not become
S0 rigid because of investments madel as is the
caseé in other branches. These difficulties mus ¢
be taken into account in planning engineering

if realistic plans are to be drawn Up.
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It has been already mentioned that the diffi-
oulties in the way of an engineering export orien-
tation can be surmounted in an underdeveloped or
moderately developed and not too great a country

/with an "open" economy/ only if international

apreemeénts are given great attention in planning
from the very beginning. The planning of inter-
national agreeémants means practically: to analyse
the dsvelopment circumstances also of other count-
ries eligible from this point of view und the
consideration of the political factors that connect
us with or sever from the country proposed as a
partner. The role of this factor may bs wall
1llustrated on hand of the devélopment of Hunga-

‘rlan exports of machinery,

The growth rate of Hungarian éngineering
output exceeded that cf any other hranch of in-
dustry and amounted to 11,7 per cent in the

average of the last 17 ygars.

As a result of the rapid growth rate, also

the internal structure of engineering has changed:




-19 -

ghanges in the pattern by sub-branches of

sngineering

percentaggigéstribu-

1950 1966

Machinery and equi;ment 23,8 21,6

Vehicles 54,9 26,9

Electrical machinery 13,2 12,2
Telecommunication and vacuum

technical products “ 6,0 15,9

Precision engineering 3,5 9,1

Metal mass products 18,6 14,3

Total loo,o0 loo,o0

Since at the beginning of the fiftises Hungary
had been an underdeveloped country and also the
weéight of enyineering was small, the question
might be justly put what were the reasons for
this growth from the market aspect end how was
this great exj;ort of machinery founded in respact

of technicai parameters.

It will be worth while to compare the sharaes
of the enginesring sub-branches in production,
@8 seen from the preceding table, with the shares

of the sameé groups in experts:




Sdare of 'ha sasinserins sub-branches in exports

percentage distribu-

tion

1960 1966

Machinery and equipment 27,4 24,4

Vehicles 37,7 39,5

Electrical machinery 2,3 2,5%
Telecommunication and vacuum

technical products 12,2 20,0

Precision englineering 7.3 11,5

Netal mass products : 3,1 2,1

Exports, total loo,o loo,o0

In the period under review the index number
of exports from engineering products developed
as follows:

1950 1955 1960 1965
loo 192 264 455

The roles of the two great market factors
accelerating tha general growth of engineering
production /i.e. investments and exports/ were
conspicuous in this process, The export market
had a considerable effect on the chan,es in
structure and, according to some indications,
this effact may be even greater ‘han the changes

in the pattern of the domeéstic market. The cono=
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lusion may therefore, be, drawn that in a mall

underdeveloped country with a rapidly ageveloping
Shsipeering industry the first impulses to struge

tural changes will very likely coms from exports,

Bxamining, however, the distribution of ex-
ports by countries or groups of countries we ocan
reach the important conclusion already mentioned,
namely, the importance of lasting international
cooperation contracts., The exports of Hungarian
machinery were, as a matter of fact, distributed

by markets as follows:

peroentage distribu-

tion
l 967
Developed capitalist countries
Developing countries 4
Socialist countries 93
Total loo

Since the first part of our question, the
market causes for the ganeral growth of engin-
eering production has peen answered, we still
Owe some explanation of the expandiing CMBA market
for the enyineering products. I'he analysis of
the protlem has the value ouly of uan esample if

viewed from the international point of view,




Nisterically, the prooees began with the fulfil-

peat of the reparation contracts following World

War II. This meant substantial orders for the

Hungarian engineering industry of those times

and started the development of certain trends

eccording to the requirements of the Soviet market,

/Charaoteristic for such development were e.g. the

exports of railway and road vehicles and ships./

Another decisive factor was that the CNBA coun-

tries mutually recognized each other’s concepts

in economic policy, assessing the particular

features of each country and acknowledging right

at the start of the¢ process that the engineering
dranches must obtain a substantial role in inoreas-

ing the export potential of Hungary and that this

must lead to a considerable active balance in

the trade¢ in engineering products, The third

factor were the rather modest results attained

in the international specialization of engineering

production.

The international specialisation in engin-
eering can not yet be considered deep snough and
such possibilities are not much utilized as yed
by the Hungarian exports, Up to now, mainly the

differentiated export development of groupe of
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preducts for final use have been om the order of
the day. In the course of development, however,
the problem has emérged that specialization of
engineering production has been missiung from the
intra-CMEA conception of trade in engineering
products. The reason was that lively trade aoti-
vity developed mainly between the individual
small countries and the Soviet Union with her
vast economy apd this pushed production speciali-
sation into the background., In addition, the
trade between the small countries showed more
parallel development elements and behaviour than
would be desirable. As a reésult of this process,
the situation may be approximately charscterized
by saying that some Hungarian engineering branches
reflect a strong export orientation, particularly
towards the Soviet market, the trade in machinery
is big but there is small cooperation in produc-
tion and, therefore, trade is mainly restricted

to finished goods,

What has been said here does not amount to
an undeértaking to analyse the eangineering coops ra=
tion within the framew.rk of the CMEA, we only
wanted to illustrate a realization of economio

policy that stable international trade agreements




@Ay have a decisive importanee for the mechinery
export development efforts of the developimg

countiries,

A great problea of developing machinery
exports is the choice of the partner countries
or markets for long-term orientation. It is a
common éxperience that the urderdeveloped coun-
try depends on the developed ones but the latter
are not interested in buying machinery from the

developing countries.

The statistical data on machinery exports
show that in the trade of the capitalist coun-
tries in engineering products the Hungarian
engineering industries play no substantial role
and they have no such role either in shaping the
balance of payments of the country in capitalist
relation. Though for different reasons, the will
%0 cooperate with ths capitalist countries was
missing on both sides and without it the purely
operative "commercial" character of the trade
could not provide a basis for an upswing of this
aotivity, Hungary appeared ths whole time¢ as the
"buyer" of machinery that could not be procured
from ths socialist countries and not as a partner

$0 close cooparation. Also the capitalist coun=-



2160 sav 12 her only a sales market - not V00
%ig, indeed - and this market hae been always
pestricted because of foreign exchange considera-
tione since these countries have not shown inter-
@8t for our machinery exports, As opposed to the
trade with the CMEA countries, it has become
proven here that he who wants to sell only, will
sooner or later restrict his own market. Since,
however, Hungary was not an important factor as
@ market for machinery, this truth had no consi-
derable effect on the development of the Western

economiee,

We feel that the problem whicl hinders the
eooperation in angineering production in inter-
sational economic relations between the laess
developed and the developed countries /meaning
here the 1cv§fxgyﬁﬁgkaneering/ is twofold: partly
the guidelines of genueral and economic policies

to brigde over the different interests of the

developed and the developing countries with differ-

ent political con.epts have nut yet bean worked
out or are hindered /often because of the lack
of oconfidence/, partly the smaller and less de-
veloped countries can keep pace with difficulty -

for objective reasons - with the advanced ones,



These prodblems could not, of course, be solved
by the Hungarian planning either, but in the pro-
ocess of planning the means and measures that ocan
gradually solvs the contradictions are reckoned

with as far as is possible.

In the final analysis, the Hungarian plann-
ing practice can build up the export development
orientations of engineering with good routine
methods and analyses as regards trade with the
OMBA countries - particularly the trade with the
Soviét Union - but it is on lose grounds in capital-
ist relations. Since the trends of general and
economic policies had been formulated and the role
- of engineering had been also cleared in the growth
procéss - as regards orders of magnitude - the
planning of enginesring keeps in view in social-
i{st relations three basic tasks: 1, to reveal the
most ndvanta@mqobjeouvas of domestic develop-
ment, 2, to assess the conditions necessary for
the domestic dsvelopment, 3, the preparations
for the international discussions and long-term
contracts. Thesse three tasks are the foundationm
for further planning of the export orientationm

of the development plan for engineering.




8 gg:gi.} view to thg gauges releasing struotural changes

Planning in engineering is influenced already in
selecting the development objectives by the two hypo-
theses of macro-planning already mentioned: the fore-
casts about the expansion of the domestic market and
those relating to the volume of the e xports side of the
balance of trade and the export tasks that may be derived
from these. Both informations are external and highly
hypothetical for the engineering industries and inform

only about the volume of development tasks and the needs.

If the planning has to be done for an engineering
industry existing already at the time of planning, having
already attained some importance, the seleoction of the
development tasks will Jjustify in most cases marginal
analyses since the problem is to develop the bases. This
will put the analysis of production costs and the labour
and organizat_4onal conditions of development in a
different light and the existing market phenomenn
inform the planners about experiences gained up to that

time.,

If the development of engineering means at the same

time the cholce of yew objectivesg, 1t will be more diffi-
oult to investigate the same conditions and will involve

more uncertainties for the planners.




It is a partioularly big and so far praoctically

not solved problem - well= known also from theory - how
t0 treat the indivisibility of capacities. Prof. Thomas
Vietoris recommends a theoretically well supported me -
thodology for the subject. Until the methodology can be
practically applied in planning, according to our experi-
ences some years of development are still necessary, but
it will be worth while to make preparations for the
sapplication of the method. In the Hungarian planning
practice the problem is nct yet solved scientifically
and therefore, we attempt to eliminate the contradio-
tions in "roundabout" ways and to call the attention of

the planners to solutions already applied in practice.

If a general framework must be given for the
oalculation and valuation methods recommended for the
engineering industries we could propose something like
the following methodological concept: Starting from
analyses and hypotheses of economic and social policies,

the global place and structural trends of engingering

pust be examined in the developing economy /with the

ald of both traditional and mathematical methods. Then,

after having analysed the factors deterministically

influencing the expected role and structure of engineering,

the development conditions of micro-decision and micro-—

gtructures must be cleared up by concrete factors.




Pollowing from these considerations, we ze of

the opinion that complex and diversified planning met-
hods are needed which are capable of examining various
aspects and several kinds of interest. There exists no
infallible planning method since, for the time being,

we cannot anticipate many factors. Under such conditions
it is highly important not to build castles in the air
and seek answers to question which are not only impor-

tant but which can also be given a realistic answer.

Traditional methods and analyses in planning

EERURm o RN S o I I
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There are always points of view which prefer some
directions of development when selecting from among the
eligible /or proposed/ development programs. Such may
be: some favoured export markets /as e.g. the market of
the socialisf countries from the point of view of Hun-

gary/, traditional export products and markets, existing

productive and develovment capacities.

If the country has already an engineering industry,
1t lies on hand to seek f@rst sucn development possibi-
lities on the market as will correspond to ihe favoured
directions and prssibilitities. Still, it would do harm
to restrict the examination of development possibilities

to these directions.




The choice of the development directions may be
preceded as a first step by weighing ranking principles

based on global analyses. It will be, €.g., expedient
to consider what kind of export development may be most
advantageous and most desirable with the given endow-
ments of the country. Such preliminary considerations
may be weighed even without having an adequate method

for the calculation of future inputs and results.

An example may be quoted from an initial period
of the development of Hungariaa engineering, when, from
certain points of view, it was advantageous if exports
did not require any substantial and high-level technolo-

glcal development efforts. Under certain conditions and

transitorily, such exports relying on the well trained
productibn of tested products may be advantageous since they
favour smqoth production and a quick meeting of
demandss For less developed countries it will be
expedient to use in the beginning also such possibi-
lities /e.g. small and medium electro-motors, simpler
/traditional/ machine-tools, fittings for the coustruction
industry, small and medium-size centrifugal pumps, air
compressors, simpler kinde of tilling and sowing machines,
etce/s OFf course, big markcts for such products have
become scarce and if so, they uo not secure too long

perspectivess Another danger is that the production of

less exigent products is likely to conserve the existing




level of technology and, therefore - beyond a certain

extent ~itis no more a desirable trend of development.

It still belongs to clearing up the general "ranking
principles" that the export development to be selected
should correspond also to the resources of the country,
Hungary, e.g., turns out the majority of the structural
materials for engineering with her own metallurgy but
she imports the majority of iron ore andother raw materials
of metallurgy and an important part of sources of energy,
too. At the same time, wages are relatively low and la-
bour is sufficiently qualified. From these two endowments
some years ago the idea has emerged that our country
should develop the exports of such engineering products
which realize /zbsorb/ ns little material and energy and
as much labour as possible. This, too, 1s a consideration

that must precede the calculation of detailed plan targets.

It gave rise to further considerations that prcfound
analyses performed some years ago showed that tle effi-
ciency of producing and exporting engineering products

can be enhanced if they are turned out in such masses

and, as a consequence, on such level of technology as

wlll best utilize qualified and particularly, highly
qualified technical labour.

Thus, from this point of view, the relative degree

of mass production, as well as the level of the product




and of produotion technology are essential premisses

before the actual work of development may start.

Among the points of view orientating produotion
and exports, it is also mentioned that in principle the
quentity of products of the same kind should reaoh not
only the lower limit of capacity still exerting an

influence on the world market, but ghould exceed it ag

far as possible.

Finally, the analyses have led also to such oon-
clusions that it is not sufficient to importthe results
of the work on technological development that is)the
purchase of licences and technological procedures. It
is at least of the same importanbe to participate in
thg international division of labour in a manner which
is characterized by specialization in spare parts, par-
tial units and complementary elements. Those industrial
countries the engineering industries of which turn out
a wide range of products import engineering products
for their own productive consumption at an increasing
rate. The point of view, therefore, which would push
the development of exports towards big homogeneous
quantities should be at least complemenied with the
statement that in turning out a rational and competitive
choice of products and in such export pattern a role

must be accorded to an international division of labour




which finds expression in the cooperation relating to
spare parts, partial units and fittings.

Development policy in Hungary partly accounted for
but partly also neglected the considerations quoted as
examples. B.gs» instead of the cautious orientation first
mentioned it is held more important to create lasting and
even dynamically expanding demand on exports. The satis-
faction of a falling or stagnating demand on world level
/eege on railway rolling stock, more backward traditional
maohine tools or tools for manual labour, etc./ could
be still joined, Such products may even secure a comfor-
table market and adequate profi tability but such market
cannot provide a lasting and dynamic export possibility,

for the long term so much less since these products are

not the bearers of the great technical progress of our
timess It will be more expedient to look for the market

of such products which are connected with developing bran —

oches and productg. Such are in most countries the heavy

chemicals, the processing of oil, road transport, long-
distance pipe-lines and the connected telecommunication
equipment and instruments, machinery for food production,

oooling equipment, bureau machines, computers, electronios,

eto.,

It may be advantageous for a contry with medium or

small industrial potential to join the development of a

new group of products in its rising stage. Such a country
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@lone is unadle to advance at the head of the applioation
0f technical sciences nor to work out suoh development
results which would enrich the world market with new
products. If, however, it joins development in time and
applies the results achieved up to that time, it may reach
an advantageous situation from both the economic and the
technological points of view /and this may open further
eoonomic possibilitiesd

dnglytical caloulations

In harmony with the general information gathering
treated above, a detailed and intensive market research
will start. In this field the Hungarian planners perform
conorete analyses in respect of narrower groups of produots,

by countries or groups of countries.

Market research requires, quite obviously, other
methods in connection with the socialist countries where
long-term plans are collated at regular intervals and
agreements are made, and other ones &ain in espect of
ocountries with which we have no such "planning relations".
Market research is conducted by the foreign trading

ocompanies who also draw in the specialists of the produo-

tive enterprises.

Market research covers not only individual finighed

products, but also groups of them, complex machinery, or

oconversely, only partial groups or individual kinds of




machines. Generally, it has proved advantageous if ws
appeared on the market with offers covering not only
individual kinds of products but related groups of ma-
chinery, whole factories, or at least certain typical
lines of machinery. It is, e.g. more advantageous to
find a market for a whole line of machinery for food
production /e.g. a group of machines turning out tomato-

mash or a whole factory equipment/ than to export single

machines.

Beside export demand, also the domestic demand needs
some research. The ratio between the two cannot be es-
tablished quite voluntaristically, since it depends to
a large extent on how "open" is the economy of the
exporting country. The size of the series satisfying the
requirements of a rational scale of production can be
established for the combined quantity of the products
Tor domestic use and to be exported. Owing to technical
development and, to a certain extent, in spite of it,
the minimum quantity of individual engineering products
meaning the lower limit of competitive production, is
rapidly growing. If demand does not attain even this
minimum quantity, the eonomic efficiency of production
will become doubtful. This limit is, of course, not a
sharp line, but more or less an elastic band the width

of which depends also on the character of the product.
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/Begetor trucks this limit is substantially higher
than for other similar vehicles with special bodies./
The problem of mass production marked out one of the
most decisive calculation tasks of our engineering

planners,

If the numerical relations are defined in a way
that we establish by kinds of products the quantity
anually released by the big enterprises capable of
essentially influencing the market and relate our pro-

duction to this figure, we obtain the re ative degree

2f mass production, It relates to an individual pro-

duct or a group of products. It is not formulated in
the usual categories of mass production - series or
individual product - but in natural units of measure-
ment characteristic for the product. If, e.g, the
leading enterprises on the world market have an annual
output of looo - 1500 pieces of some kind of machine,
and the corresponding Hungarian enterprise releases
800, the indicator of the relative degree of mass

production will be 800/1250 = 0,64,

The examination of the relative degree of mass
production of the engineering products may be classi-

fied as belonging to the "classical" planping methods.

Our calculations for the relative degree of mass

production are, of course only gross approximations




the role of whioh must not be exaggerated. It must not

ve viewed as a fatal disadvantage if the production

volume resulting from domestic and export requirements

does not attain a certain relative degree of mass produo-
tion since, under the given conditions, development may

be 8till economically efficient and advantageous. Similarly,
a satisfactory degree of mass production provides no
guaranty since the success of the export development

program depends not so mundhon some initial conditions

but rather on the correct concept of the whole program

and on its proper implementation.

Similarly, an or.entating figure will be the pro-
portion of the annual volume - serving for working out
the above indicator of the relative degree of mass produo-
tion - to the whole world trade in the product /or to
some determined part of it/. If this ratio is small, it
means that the world market is supplied by a multitude
of such leading enterprises and thus our appearance on
the world market promises more results than in case the
market were supplied by a mere dozen of enterprises. But,
of course, even such figure has only an informative

charactere

)
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Sempariscn of the relstive degres of mass production
8L _pome engineering products. /Based on 1963-66 date/.

versge Buropean  Hupgarian

Products relative degree of mass production
in comparison to
leading world competitive
gsompany Buropean average
pPercentages
Metal-cutting maohine tools 0,18 2,00
Centre lathes 0,13 4,00
Milling machines 0,29 1,31
Grinding machines 0,38 1,29
Revolver lathes 0,17 0,27
Non-cutting machine tools 0,23 0,38
Trucks 0,17 0,03
Buses 0,36 1,67
Wheeled tractors 0,14 0,12
Caterpiller tractors 0,10 1,21
Diesel engines 0,18 0,23
Motor-cycles 0,006 3,50
Railway passenger ooaches o,1o 4,76
Railway wagons 0,13 0,33
Steam turbines 0,17 0,33
Boilers 0,06 0,15
Cranes . 2,20
Household vacuum cleaners 0,25 0,34
Household refrigerators 0,17 0y30
Radioreceiver sets 0y44 0,72
Lochs and padlocks . 1,50
Pumps 0,50 1,60
Air compressors 0,67 1,00
Bath-tubs 0,25 1,80

Ball—bearinga _ 0’12 ' 1,25




Experinges geiped in drewing up export development
ro 4 ajor indivigyal projects and branches

Following from the character of the Hungarian economy,
the development of exports has an essential role in most
of the engineering branches. In recent decades there
has been hardly any development idea or proposal worth
mentioning in engineering where exports would not have
been implemented explicitly with e xport objectives in

view.

The concepts and programs about the developmsnt of
exports hitherto prepared were born on various levels and
affect various levels. This multi-level character of
the proposals arises from the fact that - with the
practical exception of the smallers ones ~ all major
development projects were financed from central resouroes,

under the supervision of the competent ministry.

The most concrete development programs of rela-

tively small scope and taking only a few years usually

referred to one or a few enterprises.

These programs are based on individual investige~
tions and ocalculations performed for the economic and
technological concepts of the development. Their lessons
are difficult to generalize and, therefore, they will
not be dealt with in this place.




A development program influencing the activity of
#overal enterprises or a whole branch covers mostly
five years or longer periods of planning. Their evalu-
ation takes place in harmony with the annual and the
five-year plans but gseparately, not infrequently on

Government level.

The drawing up of some development p:rrogram is ini-
tiated on the level of the enterprises orm that of
the supervising body /ministry, directorate super-
vising several enterprises, the foreign trading organ,
eto./ Suoh program will provide for major changes in
the technological level of engineering, in the order
of magnitude of output and the pattern of production.
In addition, it has to pay attention to the changes
on domestic and foreign markets, which necessitates
perhaps major preparatory steps in home or foreign
trade.

Another type of the development program is which
aims at working out a development concept for the

shoele of the engineering industries or a part of it

gomprising, however, geveral Wanches. This kind of

development programs cannot be squeezed into a five-
year plan period since the gestation period of the
development approximates or exceeds ilve years and
the connected effects, the economic realization of

the development may take even longer.



These\factors induce, of course, such a degree and
complexity of changes which can be bhreseen - assuming

even the greatest care -~ only with a certain likelihood.

Suchoomprehensive development programs comprise,
of course, muchk less of details and many assumptions.
Their working out requires quite different initial

material, points of dew and methodnlogy.

By our experience, it is worth while to check
each development program at about the middle of the
period planned for and modify it if necessary. This 1is
particularly recommendable in case of such products
which are in the course of rapld technolngical develop-
ment or such consumers which are parts of a similarly

rapid development.

Example No.le.: Major methodological features of the

development program of the llungarian telecommunication

industry.

Before surveying the features of this progranm,
first the order of magnitude of the development achieved

in ten years should be characterized. Before 1945 there

were only three plants in the Hungarian telecommunication

industry which were comparable by international standards.

The irst, the well-known "Tungeram" turned out incan-
descent lamps and dectronic valves, the other telephone

exchanges and extensions, the third radio receiver sets.




Two of them ware subsidiaries of foreign companies
and had no development capacities or facilities to

produce all spare parts themselves. Between 1948 and

1958 the bases of the Hungarian telecommunication in-

dustry were created by building several new enter-
? prises and by developing the existing ones. Follow-

%5 ing this period, rather a policy developing and mo-

dernizing these bases 1s characteristic, and the
Introduction of some new lines of production /TV
picture tubes, transistor receiver sets, semi-conductors,

micro-wave and transmission technique equipment, etc./.

In this period the production of some up-to-date

basic materials for the telecommunication industry

! had to be solved /introduced/ in metallurgy zand the

| production of some products required byfadvanced tech-
nology /ferrit bars, printed circuits, etc./ has started.
The conditions were created based on which later, in
the ’sixties, the production of the telecommunication
industry could be developed in the direction of bigger
industrial equipment of greater economic efficiency
/micro-wave systems, Crossbar telephore exchanges,
transmission technige equipment, industrial televi-
sion, etc./. Further, the development of vacuum
teohnical products, vacuum-technical productive equip-

ment , studio and amplifying systems which are up-to-

date even on world level, has been also realized.




After this development, the situation of the telecommu-
nication industry within engineering may be characterized
by the foll@ing data: in 1960, it represented lo per cent
cf total engineering output. In that year the share of
export was 43 per cent in the output of the telecommunica-
tion industry. There are special "export" branches, where
the majority of production is exported. The bases of

such development have been created by the favourable

cooperation connections with the socialist countries.

Analysing the world development tendencies of
this industry, the growth of domestic demand and the
economic efficiency of production, the problems of

long-term development emerging at the beginning of the

Ygixties were the following:

a/ The pattern of production had to be changed
in a way that the share of consumer goods should
diminigh and their place be taken ly industrial
equipment so that their share in exports should

also increase;

b/ It had to be achieved and a way found that the
production of basic materials, spare parts and
finished products should develop in proportion

to needs;

o/ Conditions had to be created that part of the

capacities should grow not in Budapest but in

the country-side.
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4/ In order to raise rapidly the technological level
of the products, the industry had to be provided
with a sufficient number of technical staff of
proper qualification;

e/ The organization of the telecommunication industry
had to be revised according to modern principles

of management.

Partial programs were prepared on the above
problems by the Ministry of Metallurgy and Engineering,
the Directorate supervising the industry and the enter-
prises concerned. The work was coordinated by the

Ministrye.

The ministry examined, for instance, what condi-
tions were necessary for a higher concentration of
the production of articles of similar character. A
plan was made how to solve the expansion of research
and development capacities, and to create such productive
capacities which are highly research-intensive near
the research bases. A plan for the supply with technical
staff was drawn up and the conditions of quick training
worked out. It was established that the supply with
engineers cannot be essentially improved in five yearse

Privisions were made to improve the equipment

of the research and development bases.




In the framework of the concepts on the development
of the production of spare parts, provisions were made
for the production of semi-conductors, transistorized
constructions and the purchase of the licences for pro-
ducing these. A factory was pointed out to produce
the equipment for the domestic telecommurication industry
with the aim of supplying machinery entirely from domes-
tic sources. It was also found that the production of
spare parts for the telecommuricatlion industry must
be centralized in order that the scale of mass produc-
tion thus originating should enable production on a

higher level of technology.

The programn comprised also the tasks of the other
ministries which were the conditions of realizing the
telecommunication program in a complex manner. Such
were e.4. the domestic baslic materials aecessary for
the production of germanium, the development of the
domestic glass products and ceramics, the planning of
up-to-date information systems and system techniquess

Example No.2.: Organization of the program of the

precision engineering industry

Twenty years ago the Hungarian precision engineering
industry comprised but two big and some small plants.

The Gamma and the Hungarian Optical Works turned out

mainly optical instruments and other equipment for
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fine mechanics, the smaller plants, however, mainly
electric instruments, simpler mechanical instruments
and measuring equipment. The first period of develop-
ment /about till 1955/ was characterized mainly by

the growth of capacities and the development of new
products came only then into the foreground. New
groups of products were introduced: geodetic equipment,
special X-ray apparatus, electronical and electric
medical examination and healing equipment, nuclear
instruments, automation elements and systems built

from these, etc.

The output of the industry rose between 1955 and
1960 to 1,77-fold and its share was almost 6 percent
in the total output of engineering. About 35 per cent
of its outpit was directly exported in 1960 and another
30 per cent was exported built into other engineering
products. Precision engineering is thus fundamentally

an export industry.

When the necessity of preparing a comprehensive
development program emerged, it had to be taken also
into account that the range of the spare parts is to
a great extent common for the telecommunication and
the precision engineering industries and thus this
pert of the development program had to serve the

interests of both branchese.



Similarly, the bottleneck of the research and
development basis was also coupled with the problems
of the telecommunication industry, mainly because the
qualification of engineers and technicians needed in

the industries is very similar in both branches.

The development program prepared pointed out the
following tasks:

a/ Productive capacities must be essentially increased,
by 1980 to more than twofold of that in 1960, mainly

from the point of view of a long-term export concepte.

b/ The pattern of production must be changed in a way
that the production of some groups of products should
cease in order to increase the output of automation

elements and complete automation systems.

¢/ Harmony between the production of spare parts and

finished products must be secured.

d/ Capacitles must be secured for the domestic planning

and fitting of measuring and controlling instruments

and automation systems.

e/ Proper organizations must be brought about for the
maintenance, repair and servicing of precision

engineering products, in cooperation with the home

and foreign trade organizations and the supervisory

bodies of the main users.
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2/ New oapacities for precision engineering must be

bullt as #ir as possible in the countryside.

The development programs reviewed have been already
implemented. From the evaluation of the realization we

wish to stress only some methodological points of views

In general, 1t would have been expedient to work
out detalled partial programs for the realization of
the tasks, observing much more the long~term points of
view. This relates particularly to the market requirements,
their differentiation and development over time as well

a8 to the development capacities.

The relations of the branches to other coopera~
ting industries and to the whole of the economy should

have been worked out in greater detail.

Elaboration of a comprehensive development concept

in_engineering with the aid of "traditional" methods.

Utilizing partly the lessons of the individual
programs and attempting to set new comprehensive
objJectives, an experiment was made in Hungary which
tried to work out in the framework of long-term planning
a technico-economic concept covering the development

of the entire engineering industry.

This work was composed of about 50 studies, each

dealing with problems relating to groups of engineering

productse Thus, the products of the telecommunication




industry are treated in five studies, prepared for
53 groups of products. Another five studies covering
59 groups of products dealt with the precision
engineering industry. The total of the groups of
products analysed was more than 300. The methodology
issued prescribed in detail what questions should be

answered and according to what points of view.

The points of view are succinctly summarized in

the questions issued /Appendix No.l./

From two points of view this development program
has fulfilled its task, from a third one, however, it

has not.

The evaluation and broad discussion of the studies

was suited on the one hand, for drawing a manysided

and critical picture about the problems of the production,

and technological level of the individual groups of
productse. On the other hand, the valuation attempted
to establish the ranking of 18 engineering branches,
based on "clasgsical” technico-economic weighing, from
the point of view of the pogsibilities and success of
developnent. i'rom the 18 branches, the five most

advantageous ones were

- radio and telecommunication industry,

- precision engineering,

T T o Tt
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- strongcurrent electric machinery produotion,
- tool and machine-tool industry,

= car industry.

The least advantageous branches from the point

of view of development were

- production of tractors and agricultural machinery,
= production of machinery for the food industry,

= production of metallurgical machinery,

- shipbuilding,

- ball-bearings production,

= production of machinery for construction

and the building material industry.

It followed from the character of the data processed
and the method of evaluation that the mnking within
the indlvidual groups was immaterial, only the

comparison ketween groups made sense.

The individual studies contained also production
estimates of the authors and were so published. They
cannot be considered as conclusions checked with the

ald of national economic programming.

Central planning /the ministry/ evaluated the
studies with the aid of the valuation system presented

in Appendix No.2. The method is, as a matter of fact
s
similar to an intormation system relying on inquiries.

The studies have not come up to expectations in




respect of the production, export, eto. volumes since
in the meantime these proved to be irrealistic. True,
the points of view issued have not unequivocally demanded

an exigent analysis.

Taken together, the lesson can be dawn that
the most delicate /and unsolved/ problem of the studies
prepared for the individual branches of engineering
was the evaluation of demand and the allocation of
resources in the interest of some oplimum of the economy.
But these program studies proved to be definitely valuable
as regards technological development and in working
out the conditions of development. Bul in this sense
they only enriched the information of planning and

could not be considered as planning in themselves.

The positive and the negative statements arrived
at have finally led to the conclusion that the "clasggi-
cal" planning in engineering /ithe one based on individual

analyses/ must be complemented by methods which bLring

into planning the macro-processes. This purpose is served
by the mathematical methods reviewed in a later part of

this study.

Disclosure of the development proposals and organization

of their evaluation

The evaluation of an eligible export development

program or the selection of the most advantageous one
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from among the possible ones is effected by weighing

the results and the inputs in a complex manner. It
should be stressed that the complex weighing does not
mean a simple confrontation of monetary values. Economic
efficiency as the quotient of the result and the input
is in itself of smaller importance and decides only

Programs of smaller volume.,

For the simultaneous consideration of all factours
and circumstances no closed, formula-like method is
used. Even in the cases when an advanced and manysidegq
method is applied as mathematical programming, it will
be expedient to use several objective functions, which
yield optima corresponding to various points of view.

Decision is finally taken by oomparing the optima of

different character.

The methods of evaluation are, however, different
in the case of individually proposed programs when
decision must be taken on its acceptance or refusal
orw¥§2 most advantageous solution has to be chosen
from among a few ones with the same objective and
different again when *the problem to be decided is put

in a more general form.

In the preparation of the decisions to be taken

on individual cases the analysis of results and inputs

has, of course, an important role. In addition, in




Hungarian practice the economic efficiency of exports
or the procuring of foreign exchange is of decisive
importance. Its measure is the forint input necessary to

earn a rouble or a dollar according to the proposed

export program.

In its calculation the price of the product, the
imports and the domestic inputs necessary for production
are taken into account. Another indicator was also used
where the price in terms of foreign exchange was ccm-
pared to the weight of the engineering product, yielding
information about the utilization of the metal as a

more or less scarce resource.,

In this sense, also the expected volume of exports
has a role in the evaluation. In vain does some program
promise an dove-average profitability or foreign exchange
vield if the volume is so small that it does not contri-
bute to the average efficiency c¢f the whole economy to

any significant extent.

The expected duration of the exports influences
the decision to no small extent. In this case the
duration is measured on two scales. One of the measures

is the lifetime of productive equipment. Obviously, a

different valuation attaches to the duration of the
sales of such consumer goods the production of which

requires mnly a few means of production with a short
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1lifetime /tools, clichés, etc./ and a different one

again to such goods which require equipment of high
value and long lifetime. In the first case it is more
likely that demand will continue as long as the equipment

1s worn out and needs to be exchanged.

At the same time, also the lifetime of the product
must be taken into account. Even 1if demand continues but
the lifetime of the product expires and the equipment
1s not suited for turning out other products, this will
be disadvantageus fom the point of view of the develop-

ment program.

Some years ago a mechanized bath-tub factory was
put into operation withihighhrmechanized foundry. The
tools /moulds/ are most closely connected with the
types, forms and sizes of the bath-tubs and the whole
equipment can be used essentially only for casting
tubs; for other purposes it can be used only under

muoch less favourable conditions.

Demand for bath ~tubs seemed to be very mliable
and on the rise both at home and abroad since it is
oconnected with the improving living conditions of the
populations Nor could it be alleged that the changes
in the types of tubs were too quick or that there

were too many types. Still, even with such gable

export products it had to be examined whether the




oast iron tud will not be substituted by welded plate
tubs or plastic tubs. Only after a thorough analysis
as to the lasting character of the market was the
decision on the realization of the factory taken.

The analysis of the technological level with
direct and indirect methods is a oondition of the
realization of developmente. It is direct if the given
development is a stage of a longer purposeful develop-
ment process which must take place in order that ths
next stage becomes possible. In such cases the rige
in technological level becomes manifest partly in the
growing value of fixed assets, partly in the rising
qualification and training of the staff and in the
growing organization of the plant.

In the course of the analysis we may assume
with some justification that, even if fixed assets
have to be changed when switohing over to a new, more
advanced technology, part of the machinery may remain
am the old level of technology, they need not be
exchanged since they will be able to supply also
the machines corresponding to the new technology. .
Such maohines can be mostly found among those perfor-
ming the preparatory operations /cutting into pieoes,

clipping, roughing,/ and the complementary and finish~
ing ones /drilling and cutting threads, smaller
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finishing operations/. Of course, neither these machi-
nes got stuok in development, dbut they are less sensi-
tive to the most modern technioal requirements. Such
machines may supply that part of the fixed assets of

a given program which is already prepared for further
development., The more such machinery in the stock of
fixed assets /if justified/, the less inputs are needed
for further development.

The competence and training of the workers and
employees is also available. Thus, in the final ana-
lysis, the effect of a realized stage of development
on a consecutive stage becomes appreciable in terms
of fixed assets, training of manpower and the rate of

development of production.

'If the subject of the evaluation is not a definite
development project but the question is which to prefer
from several possibiltties for the development of engineez-
ing, this is more difficult to answer in a practically
usable and well orientating manner, without mathematical
methods. But let us Gisregard now the mathematical
methods to be treated in the next part of our study and
p:ftgpthe methods whioh can te used without computers.

We have already mentioned the series of studies

prepared with the aim of analysing the long-term de-

velopment possibilities of the Hungarian engineering




branches. It has been also stated that hiig venture
comprised more than 5o independent studies and
treated more than 300 products /according to a

predevermined, centrally lssued methodology/.

Evaluation took place in three steps. The
Committee evaluating the individual studies in detail
drafted questions which were issued to the specialist
panels and had to be answered in writing. /The ques-
tions are attached, see Appendix No.l./ Part of the
questions had to be answered by quoting figures, part

of them, however, with simple yes - no.

The about 50 studies and the answers given to

the questions were studied by the above Committee,

consisting of 3-4 permanent members and a varying
number of specialists of the field in question. The
answers given to the questions were discussed with

the leading members of the panels drafting the studies
in order to secure an unequivocal interpretation of
the questiony and the answers. Then the valuating
committee formulated its opinion about the develop-

ment of the about 300 products.

In the second step of the evaluation a wider Cocmmittee
comprising delegates of the Ministry of Metallurgy and

Engineering, the National Planning Office, the Nation-
al Board of Technological ﬁevelopment as well as those




of the home and foreign trade, the consumers and
the development institutes - always in a composi-
tion corresponding to the subject - discussed the
substance of the statements of the studies, the
answers given to the questions and the proposal of

the evaluating committe of the first instance.

The wider Committee discussed all of the groups
0of products and took a stand in the majority of cases.
The major types of the findings were formulated as
follows: "it is worth while to eiigage in the produc-
tlon of the product on the basis of domestic demand",
"1t is worth while to engage in the production of
the product on the 1light of domestioc and export

demands",

"t ig not worth while to engage in the production
of the product."

It must be added that this statement did not
amount to an immediate concrete decision, it was
only a recommendation. Otherwise, the sifting of the
products was not too rigorous which is also testified
by the fact that the volume of the products recommend-

ed required greater capacities than was available.

The third step of the evaluation was performed

again by a narrow Cpecial Committee. The purpose of

this otage was to summarize the findings of the wider




Committee and to draw up a list for the ranking of
the main groups of products from the point of view
of long-term development prospects. The ranking d4id
not serve for the basis of any operative deoisionm,

it was only of informative oharacter.

The basis of the summarized evaluation were
27 questions selsoted from the original ligt of
questions. The more than 300 groups of products were
summarized aocording to the 18 branches. /For the

list see Appendix No.2./

The main problem of the evaluation was that only
a smaller part of the answers given to the questions
was of yes - no type. On the other hand, it was not
intended to prepare some immediate decision based on
tue evaluation. Only information was required about
the desirable direction of development, whether it
is worth while to work out more detailed and conorete
programs and what are their expectable results. In
this sense, the purpose of the whole undertaking was to
disclose and summarize the structural development
proposals. The evaluations were prepared in a way
combined with estimations. We think the method deserves
a brief review since, in spite of its improvised
charaoter, we feel that it facilitated oriemtation

among the many relatively complicated and intersecting




points of view and opinions.

All answers were quantified. The yes - no type
answers were quantiflied according to the division of
the answers to the question between yes and no. On
the basis of these figures obtained the 18 branches
were ranked within each question, putting the branch
having obtained the highest figure in the first place
a8 the most advantageous one and the one with the
smallest figurey the least advantagesgus one, in the
last,

The rankings thus established had some %ech-
nioal and economic contents since they expressed some

priority according to various partial points of view.

Next, these were summarized by attributing weights
to the questions, multiplying them with the serial
number of the branches and adding them up. This
procedure, however, does no more express any concrete
technological or economic contents, only an opinion

and judgemente.

Since this method is all too subjective, various
systems of welghts were applied. The results showed
different rankings of the 18 branches. From these the

cases deserved particular attention where the relative

ranking o2 the branches did not change in spite of the

different weighting.




The application of such method which is mixed
with subjective evaluations will, of course, loose
its importance against the procedures more relying on
mathematical methods., Still, because it is easier to
survey, and simpler to handle.it is suited for a first.
and quick review. Research is under way to work out a

mathematically formulated version of the method.
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I1

ODS_AFPLICABL -

PLANNING OF ENGINEERING EBXPORTS

The careful analyses relying on theoretical
aseumptions cannot - even with the best competence,
goodwill and training - always find the deeper
quantitative relations dominating the events; even
though they approach the phenomena in greater detail,
from many aspects, they caa rarely reveal the inter-

nal, decisive guantitative relations. The same san

be said about the planning of engineering. To arrive
at a well-founded program, the exact, mathematical
investigation of the quantitative relations is ab-

solutely indispensabla.

In the following we wish to outline the methods
worked out through a whols series of éxperiwents in
Hungary for the planning of the exports of engin-

eering products,

ggggosaion d co A} ]

The regression and correlation connections in-
dicate ths ralationship between the growth of engin-
eering output and ths eéxportable quantity from the
same, with its aid the "export-elastizity” of engin-

eering can be computed. The importance of the method

lise in the fact that, if no special measures create
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ing new conditions are planned to improve export | ¢
capacity /as e.g. price reduction, or a sudden

improvement of quality, or the releasing of entirely

new products/, the regression analysis and correla-

tion calculations will show the factors already at

work waich influence the efficlency of the exports

of cngineering products most intensively. /Although

the adoption of some export development program must

be accompanied by an adequate system of incentives;

in this sense, the circumstances cannot be the same./

According to our practical calculations the
three factors having the most decisive rolse are:
the ratio of qualified manpower, the relative degree
of mass production /the ratio of the sizae of domestioc
searies to that in the factories working with the most
advances technologies in the world/ as well as the
degree of technological equipment /tha ratio of

highly valued eguipment to the sum of wages/.

To prove the above, a conrete calculation per-

formed in the Hungarian engineering industry is %‘

quoted,

Purpose and mgthod of the calculations

The main purpose of the analysis was to in-
vestigate -~ mainly on the basis of representative

data on products - which are the general factors

e M e R
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asserting themselves as a tendenoy, on which the
economic efficiency of engineering depends and what

is the role of the individual factors.

The repraesentative analysis going down to the

level of products enables us_to get an insight into

thg economic relationships that should be taken

into account in rational decisions to be taken on

enginegering. This conclusion may be supported by

the following considerations:

a/ In analyses where engineering is broken down
only by sub-branches, the engineering products
figure only in a highly aggregated form /each
of the engineering branches turns out several
thousands of articles/ and thus the factors which
| show great dispersion by products, as @.g. the
degree of mass production, can be hardly examined
numerically. Thsrefore, an analysis of the products
will give more comprehensive and fuller knowledge

than that of the branches.

b/ Owing to the aggregations, it may happen that in
the analysaes dealing with branches the factors
which have primary importance from the point of

view of efficienoy, remain partly concealed.

It should be noted that an analysis by products

has also disadvantages, 4 too broad application is
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today still impossible, we must rest satisfied with
the analysis of selected products which involves =

as all sample surveys do -~ certain random error and

bias,

The other disadvantage is that many data can be
eéstablished for products with much greater uncer-
tainty than for branches /because of the accounting
problems of domestic costs, particularly overhead/.
As regards the foreign exchange prices, the situa-
tion is a special one. These prices can bs exacotly
given for products /only products actually exportad

have been examined/. But the actual sales prices

of the individual products show great dispersion

depending on the concrete conditions of the trans-

action,

In the course of the analysis the total inputs
of 79 engineering products have been detsrmined

from the major resourcses,

In the course of analysing the products, from
the several factors and resources investigated the
roles of three basic factors could be approximately
established from the point of view of the develop-
ment of export efficiency:

l, The proportion of qualified technical staf?

/mainly engineers and technicians/.
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2. The technological equipment of labour,
%». The relative degree of mass production,

In the course of tho aralysis by products the

geonomic gfficiency was approximated with the aid

of the following quotient:

Domestic inputs /in forints/

Sales price /in dollars/

Domastic inputs were determined in several
ways. Three of them wore the following:

a/ Prime costs reduced to wages /the total national

eécononic wage costs of the product/ worked out
with the aid of the inverse matrix of the price
model;

b/ Production price /prime costs reduced to wages

plus 25 per cent profits and lo per cent on the

value of fixed and circulating assets engaged/;

o/ Approximative value of the shadow price /using

the results obtained from thse national economieo

programming to be reviewed later/.

In the majority of cases the dollar price LY ]

identical with ths actual returns from exports on

the major capitalist markets in 1964-65,

The method of the analysis was to perform

multi-variable regression calculations where the

dependent variable was in turn some variant of
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the indicator expressing aconomic efficiency and

the independent variables were simultaneously the

above mentioned three factors of efficiency: the
share of qualified technical staff, the techno-
logical equipment of labour and the relative degres
of mass production In this manner - with the aid
of partial regression coefficients an answer could

be given to the question to what extent did the

factors mentioned influence the efficisncy charac~

tgrized by the abovs quotisnt,

The three factors of efficiency were approxi-

mated on the basis of the data available in the
following manner:

Ratio of qualified taechnical labour;

- total wage of technical staff
prime cost reduced tc wages

o |
where the total wage cost of the technical staff
includes all wages paid to technical staff in the
last and all preceding stages of production and
prime cost reduced to wages are calculated in the
same manner for total wages; the tool for calculate

ing these items is an input-output table used in

the price model,

|

Fechnological equipment; X, = K/W

where K is the gross value of the equipment and

e e A e
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tools used in the economy as a whole for turning
out a product multiplied by the average number of
shifts worked and W is the prime cost reduced to
wages, as above, /the wags stands herqe instead of

employment/.

Relative degree of mass production: Xy = Q,h/Qk
where Q, 1s the volume of the product turned out
in a year and U is the quantity turned out of
similar products by leading competitive entar-

pr 3es on thse world market,

The efficiency functions derived are the following:
Y2'bo+blxl+b212+b3x3
Y3 = Co 4+ 0) Xy 4+ 05 X5 + 05 x3
where Y, = prime costs reduced to wages per sales
price in dollars,
12 = production price per sales pricse in
dollars,

Y; = shadow price per sales price in dollars,

&,» by, ¢, are constants of the functions,

and
&, &,, a3, bl' b2, b5, %), 5, C3 are parti-

@l regression coefficients.

11 means 6.g. by how many forints is the prime cost

'/roduocd to wages/ necessary to procure one dollar
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lower if x, /meaning the share of qualified tech-
nical labour/ is higher by one unit.

The analysis was not restricted to determin-
ing the parameters of the three regression func-
tions, Also other interrelations were analysed and
the result emerged that from the point of view of
the development of efficiency the above interrela-~
tions are most important in the engineering indus-

trias.

Efficiency interrelations;

Reviewing the concrete interrelations estab-
lished, let us first look at the development of
the three selected indicators of efficiency in

respect of some engineering products:

Table 1

National economic inputs necessary to earn one

dollar, regarding 41 engineerin roducts, Pt

Code Name, according to Prime cost Produc- Shadow
No, Hungarian list of tzeszzgg <;;?28 price
products
Y, Y, Y3
409 Blectromotor 26,9 47,4 50,5
416 Door-lock 26,9 43%,0 48,7
504 Nut, unrefined 32,2 56,0 61,3
592 Incandescent Lamps /4o W/ 31,4 50,9 56,0
608 Aluminium Tube 22,6 39,4 42,3
619 Stock-lock 23,8 26,5 41,2
622 Universal Pliers 64,9 95,0 112,9
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Prime cost Produc=~

Code Name, according to reduced tion Shadow
No. Hungarian list of to wages price price
products Yl Ya Yi
623 Padlock "Cato" 31,7 45,2 53,1
624 Acid Call 19,5 33,1 36,3
1398 Electric Stove 22,8 39,0 44,3
1435 Upholstered Seat 47,5 78,8 85,4
13503 Noval-tube /Rectifier/ EL 84 32,9 50,8 57,6
13508 Noval-tube /Common/ DY 86 19,2 35,3 40,0
13511 Noval-tube /Common/ EF 8o 32,5 50,5 57,0
13517 Noval-tube /Rectifier/ PY 83 29,2 47,8 52,1
13990 Radio Transmitter Recsiver
AR 612 62,1 94,2 lo07,1
20026 Bus IK 55 15,8 26,2 29,0
20048 Tast-twister 20,2 32,9 38,9
20049 Fast-twist.r with Basket 27,2 43%,8 52,2
20058 Press Shearer OF 16 16,8 30,9 37,4
20062 Lathe EU 5o00/1500 22,7 36,6 44,2
20063 Aluminium Cable ASZB 6kW 19,6 38,4 38,9
20064 Milling Machine UF 222 14,8 23,3 28,8
20065 fTractor U 28 35,5 67,4 72,6
20071 Crane Dn;ins "ilors" 17,2 30,0 32,1
20078 3all Bearing 6205 33,9 60,9 67,7
20081 Lathe RT 8o 13,6 22,5 26,7
20lo3 Bus IK €30 22,3 37,1 40,9
20127 X-Ray Apparatus "Diagnomax™ 24,8 39,9 44,8
20400 Cast-Iron Bath-tub 20,9 36,3 38,9
20404 iadlock "Tuto" 19,1 29,3 32,9
20405 DPadlock "Tutius" 27,8 43,5 48,3
22lol <[ortal Crane 5 t 19,8 >4,6 37,8
22102 Vacuum-cleaner "Venus" 31,7 2,7 59,7
22103 Lorry "Csepel" 450 31,5 54,9 59,8
22104 Refrigerator "Lehel" 120 1 56,2 91,0 loo,2
22105 Rallway Passenger Coach CCCP 16,2 27,6 31,0
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“Prime cost ?roduc-sn‘do'

Code Name, according to reduced tion price

No. Hungarian list of to wages price
products

Yl Ya !3
22106 MNotorcycle "Csepel" 250 29,5 51,1 56,3
22108 Steam-turbine "Lang" 24 KW 25,2 45,5 51,1
22111 Steam Boiler 120 ¢ 21,0 41,2 43,5
22200 Crinding Automaton KU 250/750 37,5 €1,6 73,0
Average /unweighted/ 28,1 46,5 52,0

i

The data of the table show that:

l, There are substantial differsnces in the levels of
the three kinds of input indicators. The inputs at
"production prices® /Ya/ exceed the prime zosts
reduced to wages by 65 per cent on averags which
corresponds on the whole to the national economic

~ average as well. At the sams time, the average level
of the "shadow prices™" is about 12 per cent higher
than that of the production prices. This is connec~
ted with the fact that sngineering requires a gmaer
share of highly qualified labour than the sconomy on
averags and the valuation of this labour is relative-
ly high according *to the shadow pricas,

2. The dispersicn around the average 1. considerable
with all three kinds of the indlcators: 35-40 per
cent of the averapge value. 'he per unit input of the
most advantageous article {5 about half of the avere

age, that of the most unfavourable one is 2,1 - 2,3~

fola,
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Tadble 2

Al

Numeriocal values of the efficiency factors xl, Ié, EI

for the 41 engineering products

Total wage Technolo- Degree

of technical pical of mass
Code Name, according labour/prime equipment produc-
No. to Hungarian costs reduced tion
list of products to wages
per cent Ft/Ft  per cent
X, X, Xy
409 Electromotor 17,2 4,0l 4ot/
) 416 Door-lock 15,3 3,06 150
504 Nut, unrefined 14,9 5,16 130*/
592 Incandescent Lamps /40 W/ 15,4 3,72 150
608 Aluminium Tube 15,8 4,72 120
619 Stock-lock 13,0 >,09 150
622 Univursal Pliers 14,4 2,72 701/
€623 Padlock "Cato" 12,6 2,45 150
624 Acid Cell 15,6 3,05 50X/
1398 Electric Stove 17,4 4,29 30X/
1435 Upholstered Seat 1€,8 3,53 ao*/
13503 Noval-tube /Rectifier/ EL 84 15,8 2,90 loo
13508 DNoval-tube /Common/ DY 86 15,7 3,03 loo
13511 Noval-tube /Common/ EF 80 15,0 3,15 loo
13517 Noval-tube /Rectifier/ FY 83 16,3 3,42 loo
13990 Radio Transmitter Receiver
AR Q2 15,7 2,76 40
20026 Bus IK 55 16,8 3,72 167
20048 Fast-twister 17,7 3,80 150%/
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“Total wage  Technolo-~Degree
of technical gical of mass
Code Name, according labour/prime equipment produc-
No to Hungarian costs reduced tion
¢ 1lis% of products to wagss
per cent Ft/Pt per cent
T 5 X
20049 Past-twister with Basket 17,7 3,75 1508/
20058 Press Shearer 17,7 3,33 33
20062 Lathe EU Soo/1500 18,0 3,83 400
20063 Aluminium Cable ASZB 6 kW 18,8 5,82 4o/
20064 Nilling Machine UF 222 18,6 3,44 131
20065 Tractor U 28 17,1 4,41 12
20071 Crane Engine "Hors" 17,2 3,66 looz/
20078 Ball Bearing 6205 17,4 4,60 125
20081 Lathe RT Bo 18,0 4,09 27
20lo03 Bus IK 630 16,7 3,70 167
20127 X-Ray Apparatus "Diagnomax® 18,4 2,88 lbox/
2o400 Cast-Iron Bath-tub 14,8 4,36 180
20404 Padlock "Tuto" 13,0 3,12 150
20405 Padlock "Tutius" 15,6 2,77 150
2210l Portel Crans S ¢ 16,6 4,22 220
22102 Vacuum-cleaner "Venus" 18,2 3,64 34
22103 Lorry "Csepel" 450 16,7 3,70 3
22lo4 Refrigerator "Lehel" 120 1 15,9 3,58 30
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Total wage Technolo- Degree
of technical gical of mass
Oode Name, aocording labour/prime equipment produc-
N to Hungarian
Qe 1ist of product costs reduced tion
P ucts to wages
per cent Pt/Pt  pear cent
I b )
22105 Railway Passenger
Coach CCCP 20,0 3,80 476
22106 Motorcycle "Csepel™ 250 16,4 4,03 50::/
22108 Steam-turbine "Lang"
24 MW 19,1 3,80 33
22111 Steam Boiler 120 % 19,1 4,59 15
22200 GCrinding Automaton
KU 250/750 17,6 3,72 129
Average /uanEhtod/ 16,7 3,70 113

x/ estimated valuecs

xx/ with Japan included
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Table 2 shows there are significant differences
between the products examined as regards the nume-
rical values of the three efficiency coefficients,

The greatest differences can be found in the degreg
of mass production,

The dispersion is strong also ip respect of
technological equipment, where the highest value
oocurring is almost 2,4-fold of the lowest /5,82
and 2,45/,

Por the share of the wage of the technical
staff the same ratio is 1,7:1 /20:12,6/.

The next stage of the analysis was to inves-
tigate the interrelations between the efficiency

indicators and the factors of efficiency shown.

First the connection with the efficiency
indicators was examined if the products were ranked
by the share of technical wages, technological
equipment and the degree of mass production., It
could be established that the higher values of all
three efficiency factors involve, as a tendency,
smaller psr unit inputs, with considerable disper-
sion,

In order to characterize the interrelations
numerically, the correlation coefficients have

been computed., The results are summarized in Table 3,




Table 3

Individual correlation between the factors
of efficiency and the individual indicators

of efficiency

Nota- Correlation with the
tion  Independent variable dependent variable
Yl Y2 Y3
Il Share of "technical"™
vwages -0,33 =~0,26 -0,26

X, Technologicsl equipment -0,29 -0,18 -o0,21

15 Degree of mass produc-
tion -0,31 -0,36 -0,33

Beyond what has been already established, the
figures in Table 3 also show that the individual
factors of efficiency are in clossst connection with
$he prime costs reduced to wages. This is under-
standable, For instance, the raising of the techno-
logical equipment of labour will increase the cost
of the assets. Prom the assets the prime costs redu-
ced to wages take into account only amortization,
while both the production price and the shadow price
rcckozl.swith a factor for assets engaged /the shadow
price with a smaller, the production price with a

bigger one/. The situation is analogous if the

share of the wages paid io the techmical staff is

railsed in proportion,
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The three factors combined detsrmined the par
unit inputs more decisively than any of them taken
separately. This is shown by the results of the

correlation calculations summarized in Table 4.

Table 4

Total and partial correlation between the effi-

ciency factors investipated and the per unit inputs

Dependent variable ggiﬁi_ Partial correlation with
Nota- 5 ioat lation the independent variables
t1ion enomination > X ¢

1l 2 3
Prime costs re-
duced to wages
T, ©,49 <-0,28 ~0,25 0,31
dollar
Production price
I, -0,45 =0,23 =~0,15 -0,36
dollar
Shadow price
dollar

This means that the total correlation with the
first efficiency factor examined is moderately
close, while it is somewhat weaker with the two
other indicators of efficiency. In respect of the
degree of mass production, ths partial correla-
tion is essentially identical with the individual

correglation while it is somewhat weaker in respect

of the two other factors,




As a result of complex regression analysis
/which simultansously takes into account the three
independent variables/ the parameters of the func=-

tions described were obtained. /Table 5/

" Table 9
Regression coefficients and constantg
Porint/g
Partial regression
r Depandent variable coefficients Con-
ota- X,/%/ t/Pt/ X
ti0 Denomination 1 stants
Prime costs re-
duced to wages
!1 -1,66 -3,68 -0,49 73,9
dollar
Production price
1, -2,1l0 -3,30 -0,70 lol,7
‘ dollar
Shadow price
!3 -2,31 -4,52 -0,73% 115,7

dollar

According to the data in Tabls 5, if the share
of wages paid to the technical staff is onsg per cent

higher, the prime costs resduced to wages neocessary

to procure onse dollar falls by Ft 1,66, the produo-
tion price by Ft 2,10 and the shadow price by Ft 2,31

A raising of the technological equipment by

about Ft 20 o0oo /annual average wages wers around
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that figure/ will reduce the prime costs reduced
to wages necessary to earn one dollar by Pt 3,68,
the production price by Pt 3,30 and the shadow
price by Pt 4,52,

A lo per cent increase of the degres of mass
production in comparison to the Western Buropean

average will bring savings of o,40 -~ 0,73 Pt/g.

The above interrelations can be expressed in
& more generalized form if the Ft/¢¥ values are con-
verted to indicators as a percentage of the avarage

of the efficiency indicators. /Table 6/

Table 6

Regression coefficients and constants as a

percentage of the average of efficisncy indicators

Dependent variable Partial regression

coaefficients Con-

Nota- Denomination il;%; xa]Ft;it] XBJjbr stants

t1

on

Prime costs re-
duced to wages

dollar

Production price

dollar

Shadow price

dollar

-5,90 ~13,11 ~1,41 262,9

-4,53% - 7,10 -1,50 218,8

-4,45 - 8,70 -1,81 222,84




Application of trend calculations

In the planning of the production and expors
possibilities of engineering the computation of

various trends may also be frequently expedient.

Their use enables mainly the extrapolation of
the prevailing tendencies. In the knowledge of the
determined or the prevailing growth rate of the
economy and, relying on the experiencs of earlier
periods, the relation between the development of
engineering and the whole of tha economy /the
changes in its structural positior/, by extrapolat-
ing the proper trends and their interrelation pre-
liminary estimates may be obtained about the im-

pulses the growth of the economy will exert on the

engineering industries and what will be the main

direction of movement of the latter.

As a matter of fact, trend calculations can

be used mainly in the initial stage of planning,

to assess the place and development of engineering.
Generally, if we speak about trends, what is maeant
is an analytical trend. According to our experien-
ces, this is, namely, the kind of trends which

proved to be best suited for more exact extrapola-

tions-
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The drawing up of a development plan starts ?%

almost in all cases with the elaboration of trends fﬁ

since in this way the effaect of the gensral growth

of industry on that of enginsering and on export
possibilities to bs created by the development of

engineering cai be established in the first approxima-

tion.

On the basis of the global production of in-
dustry and engineering the following trends could

be established for 1950-1966;

Trend of industry: Y = 120 . 1,09X o
Trend of engineering: Y = 133 , l,o91x,

: J = 37,6 per cent
For the trends themsslves sse pp. 82, 83

The accuracy of the computations and the character
of the conclusions to be drawn from them is much
impaired by the fact that in the mid-fifties there
were strong fluctuations in Hungary both in industry
as a whole and in engineering and thus the devia-

tions from ths trend are considerable,
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Application of Input-Output tables

In Hungarian planning practice the inpute
output analyses are usvally performed for the
“global social product". The global social product
is in our terminology the sum of the material
values produced in a given period - usually a
year - in the national economy. The balance of
the global social product is éssentlally an agg-
regate balance showing the flow of the social
product betwesn branches, It is called upon to
disclose the relations, material connections bet-
ween branches of economy, or sectors. The funda-
mental idea of planning with the aid of the input-

output table is the following:

The form of the table:

!

where X 1is the matrix of direct material require-
ments, with kij showing the quantity of
output of sector 1, absorbed as an input

by sector §,
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T 1s the final utilisation, consisting of
the ocolumns of gross investment, oon-

sumption and export,

X 1is the veotor of gross output, equal %o

the sum of the columns in K and Y,

H 18 the lower wing of the table comprise

ing amortization, wages and accumulation,

x, is the global social product of saector i,

x. is the transposed of veotor x.

Now, if the sum of the columns in mairix Y 1is
equal to y /the vector of net output/ and the sum
of the rows in matrix H 1is equal to vector h,

/the value added/, and

K \:x)’l = A, where <X>'1 is the inverses
of the diagonal matrix formed from the elements of
vector x, and A 1is the matrix of technological
coefficients, whose element .iJ shows the quantity
of output of sector i absorbed by sector § per
unit of output in sector §, the basic formulae

necessary for planning will be:

Yy = /B-A/x where E 1is the unit matrix, the
other notations being known, and

x = /3-4/"Yy where /E-4/"! is the inverse of the
matrix /E-A/, the matrix of the cu-

mulated or total coefficients, its

R -

S




¢lement rtj showing the quantity
of output of sector 1 required both
directly and indirectly for one umit

of final demand in sector J.

In Hungary three types of tho input-output
method are known /denoted in turn by A, B aud C/

differing in the treatment of imports. In variant A,

imports are included in the material utilization

of each sector, thus in tnis variant e,g, the spare
parts of machinery imported for mining will figure
as the output of the engineering industry absorbed
by mining. The division of imports by sectors relies
on the consideration which domestic industry would

hgve produced the articles in guestion, the produc-

$ion of which ssctor has been substituted by imports,
In variant B the imports used in material consump=-
tion are in a single row vectcr. Finally, in variant c,
the imports and the domestic inputs figure separat-
8ly in each cell of the matrix. The system is comp-
lemented by a chessboard table of imports enabling

the transition from each varient to the other,.

The most stable connections are represant ed

by the table of type A, since this expresses the

real input-output relations.
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The various types are used mainly in connec-

tion with the plenning of the balance of payments.

Statistical input-output tables have been com-
puted in Hungary for the years 1957, 1959, 1961 and
1965, The variants A, B and C were compiled each

time.,

The sector breakdown of the tables hitherto
computed was rather different. For 1957 the table
comprised 38 sectors, for 1959 45, for 1961 and
1965 already 83, The number of seotors in the
planned table for 1970 is 20.

With the method in question the global econom-
1o processes belonging to a8 given engineering ex-
port program can be disclosed., It can be used in
two forms in planning:
- for the purposes of simple input-output analysis,

= for linear programming based on the input-output

tabla.

The input-ocutput table is a useful tool for

analysing the export processes of the engineering

industries.

In the short term, our experience is that the
technological conditions do not change suddenly in
an economy, it may be thus also assumed that the

input coefficients remain stable in the short term,
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If, however, we assume that the input cosefficisents
are stable in a period, we will be in a position

to plan, on the one hand, the quantity of goods
available to the economy by the end of the period
and, on the other, to distribute these goods. This
plan of distribution will - keeping in view the
desirable volume of angineering products to be ex-
ported, for which,as has besn mantionsd in the
first part of this stud% information can be derived
from the general plan of economic policy providing
a framework for the tasks and possibilities also

of the engineering branchses.

The use of the input-output techniques in plann-

ing relies, as a matter of fact, on the total /cu~

mulated/ coefficients. The technological coeffi-
cients show, namely, only the direct connections
but not the total material inputs of the branches.,
The utilizing branches - in this cass thsg engin-
eering sectors ~ use e.g., elesctric energy not only
directly, but also embodied in ths metallurgical
products. This is of outstanding importance, since,
if a large-scale devalopment of éngineering is

planned, it will involve also the devslopment of

the energetic basis and not only to the extaent in-

dicated by the taechnological coefficient at the
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intersection of the "engineering" columns and the

row of "electric energy" but beyond it, because
the development of engineaering raises additional f
requirements against metallurgy and that again in-

duces the growth of demand on ensrgy, etc..,

The calculations of this cumulated demand
/multiplicator effect/ takes place with the aid
of the inverse matrix. The inverse matrix, which
is computed for each input-output table compiled,

shows immediately these cumulated inputs per unmit

M e o ke

of final demand. With its aid also the import
labour, amortization and accumulation content of
a unit of additional output can be easily deter-

mined.

Table 7

Cumulated inputs in some branches

per loo forint of final demand, average of 1959-64

- v

Amor- Wages

Accumu~

Branch Imports tiza- and Total

: tion 1incomes lation
Electric energy 8,4 28,6 24,0 39,0 loo,o
Matallurgy 26,5 15,8 19,1 38,6 loo,o0
Bnginesring 24,4 lo,5 28,0 37,1 1loo,o0

Chemical industry 29,4 11,7 17,9 41,0 1loo,o0




Thus, from the input-output table the indirect

and the cumulated inputs from labour, energy, im-
ported products etc. per unit of exports of the
engineering industries can bs calculated. In possess-
fon of these data it can be, of course, also calcu-
lated what additional burden originates - owing to
the indirect and reverberating effects ~ for the
other sectors of the economy if the export perfor-

mance of the engineering industry is to be increased.

Planning has generally two possibilities:

either to determina the output deemed necessary for

the end of the period and fit the inputs to that or,

Yo estimate the structure and level of inputs, trace

through the technological connections the primary
inputs and obtain the possible output in this way,
When the intention is to increase the output of
engineering for export /if this task is prescribed/,
the first method will obtain greater emphasis, In
such cases the task is, obviously, not only to

adapt the inputs to the output task but the struo-
ture of output must itsaelf adapt to the situation

emerging because of tha primacy of export tasks,

Since the resources available to the economy
cannot be neglected aven if we start from the output

tasks, the first step will concentrate on the deter-
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mipation of the optimum total level and pattern of
output under the given conditions, with the increas-
ed exports of engineering products. Although the
planning of this level and structure is a most
serious task, since it affects problems connscted
with the planning of the whole pattern of thae

- economy, it transcends the engineering industry as
well and cannot be treated in the scope of this
study. From the point of view of planning the engin-
eoring branches it must be assumed as given; only

in this way cen planning start from the aeeds.

Thus, if the volume and pattern of final demand
is known, together with the technologlcal matrix,
only the adequats production lsvels must be daetar-
mineéd. In the knowledge of these data, however, the
reverberating effects due to indirect relations
must be assessed with sufficisent accuracy in order
to be able to examine ths harmony between the necess-
ary output levels and the available capacities and
labour. In principle, only the application of the
inverse matrix will yield sufficiently accurate

results for the accounting of indirect affects,

By starting from the needs, we can reach in

the above manner a caertain necessary level of in-

puts and output, It may, however, easily happen
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that the available capacities and manpower, eto.,
are not in harmony with the orders of magnitude
necessary for the given program. In this case the
needs must be adapted to the resources available
and then the calculation performed by starting
from the resources and the result will be an output
program, For the second step the inverse matrix is

no more necessary.

According to our experiences the solution obe
tained in the first round exceeded as a rule in
respect of inputs the possibilities allowed by
existing resources and with the narrowast bott-
lenecks the claims had to be reduced and it had to
be examined with smaller inputs how to secure the
determined output, Obviously, a relatively accep-
table solution may be arrived at by several itera-

tions only.

It follows from the nature of such procedures
that they must converge on someé result and the
result will much depend on the steps taken in the

individual stager of the iteration process,

Another circumstance must be mentioned. As is
known, various inputs can partly substitute each
other. Accordingly, the technological coafficients

may be floxible to some e-tent., /This will, of

course, also depend on the length of the period
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to be plarned,/ Therefore, there is some chance

to harmonize final demand and the production levsls
even if neither the pattern of demand can be adapt-
ed to the capacities nor conversely. Thess substitu-
tions can be relatively easily calculated since

only such modifications have to be taken into
account which are palpable as a direct sffect on

the change of the coefficients.

Dependance on thae choice of the individual
steps is, however, only one of the difficulties.
Another one is the measurement of inputs. In our
pPlanning practice the contribution of the engin-
eering industries to the global social product
and the inputs are measured in terms of the "gross
production value". This concept of the Hungarian
statistical and planning practice is the aggregate

of the "gross production values”x/ of the individual

x/ The "gross production value" as a micro-economio
category is determined on enterprise lavel by
adding up the following items, determined with
the aid of accournting methods:

a/ Value of finished products at producers?
prices,

b/ The value of investments made on own account

and with own forces, at producers? pricas.
¢/ The valus of services performed, and the

production of energy, at producers’ prices.
d/ The value of changes in inventories at prime
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enterprises in the engineering industries. /The
samé relates to all other sectors as well./ From

this method there follows a certain duplication in

the value of the global social product since a
product may be taken into account several times

in terms of value, If, from one period to the other,
there occurs a change in the organizational setup

of the engineering industries, also the extent of
duplications will change. Our planning practice
relies on smpirical evidence for the estimation

of the changes in this duplication.

Though the "gross production value" comprises
by definition, also the material inputs, our ex-
perience is that neither the so-called net indica-
tors /as value added or the sum of wages and net
income/ are free of problems. Hungarian practice

applies, therefore rather the "gross" categories,

As regards the long-term planning of engin~

eéring, the question emsrges again whether to

start from the level of produstion and final atili-
zation /that is, from the total output of engineer-
ing and, within it, from the desired exports/ or
from the structure of inputs. Of course, no general

or unequivocal answer can be given, but if our aim

is to clear up the macroeconomic conditions of the
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export capacity of engineering, the first method

should be chosen,

We must not neglect the problem that, beyond
what has been already méntioned, in long-term plann-
ing the changes in the input coefficients or rather
the planning of these changes cause serious diffi-
culties. No Hungarian experisnce can be recorded
as yet in this field but the methodology of long-
term planning is now under elaboration in the
National Planning Office and we hope to be able
to render account of somse experience by 1970. As
regards medium-term planning, an investigation was
conducted in the car and tractor industry about
the expected changes in the input coefficients
between ;966—19705/Th15 analysis dealt with the

material and labour inputs in the following way,

x/ The method was devised by the Long-term Develop-
ment Section of the Technological Institute for
Bngineering in the course of constructing a

model for the car and tractor industry,




The material inputs were worked out by taking
into account the material requirements of the
products and spare parts, first for 1965 and then

the changes were assessed for 1970,

The products turned out were converted with
the aid of certain multipliers into so-called
"leading products" and part of the changes in ma-
terial input coefficients was explained in terms
of the material requirements of these leading

products.

Another part of the coefficients was the ma-
terial requirement of the spare parts. To deter-
mine the inputs needed, such factors hsd to be
taken into account as the rising average lifetime
of the passengser cars or trucks and othar vehicles
80ld and still in use /since this affects the ratio
between general repairec and maintenance/, the share
of rapidly outworn parts /by kinds of materials/,

the demands of the various users on spare parts, etc,

In assessing the ochanges in technology the

assumption was that

-~ the enterprises develop in the period investigated

/tive years/ mainly the traditional technologies

and
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- no major specialization or concentration will
taks place in sither technology or products.
These abstractions enabled first the establishe
ment of trends showing the earlisr development of
the material inputs and then the extrapolation of

the changes.

The following analyses revealed some rules
at work. Thus, e.g., in respect of the inputs from

somé materials:

= A general tendency for substituting unalloyed
forged products for pig iron could be established
with dumpers, buses, Diesel-engines and spare
parts. The per unit inputs from unalloyed forged
steéel rose /e.g. with Diesel-engines by lo per
cent!/ at the expense of mostly plg iron and
partly at that of unalloyed steel bars and thiok

plates, clearly polnting to a substitution rela-

tion,

- With the growing series in the production of
buses, dumpers, and trucks, and under the effect
of the spread of welding techniques, in the ma-
terial requirements of the chassis the per unis

inputs from unalloyed bars, tubes and plates

increasead.,




e Sinilar investigations were carried out for the
changes in the inputs from unalloyed steel sec-
tions, aluminium plates and sheets, aluminium
castings, non-ferrous metals and products from

the same, ball-bearings, etc,

As regards spare parts, it was established
that the average mataeriel requirements of the
spare parts are diminishing /the share of mors
labour-intensive spare parts is increasing/. The
lower limit of this reduction was found to be =~
with most products - the point where the material
requirements per one million forint of spare parts
divided by the material requirements per one million
forint of finished product /e.g. a tractor/ approxi -
mated unity. This seemed to be generally valid even
if there were diffarences in respect of individual
kinds of materials. In the period under investiga-
tion this rednction of the material requirements
of 8spare parts took place at first steeply and

later along a flat curve. This could be well ob-

servel for such materials néﬁ%ﬁloysd forged steel,

unalloyed rolled and drawn bars, pig iron, unalloy-

€4 bars sections, etc. /Ses p. 39. ./
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By generalizing the findings of the above

investigations, the ohanges in the input coeffici-

onts were determined and the input coefficients
for 1970 were worked out. The results are shown in
the following table,

Table 8

“OChange from 1965 to 1970

1965 = 1,000

Materials

Dumpers Buses
Pilg-iron Casting . 0,949 1,000
Steel Casting 0,949 1,000
Porged Steel, Alloyed 0,925% -
Forged Steel, Unalloyed 1,c¢51 1,051
Bar Profile Gteel, Unalloyed 0,949 0,949
Bar Profile Steel, Alloyed ' 0,975 1,000
Thin-sheet, Unalloyed 1,051 ' 0,949
Medium Sheet, Unalloyed 0,924 0,97%
Thick Unalloyed Plates 0,924 0,975
Tube, Hot-rolled 1,000 1,100
Tube, Cold-profiled 1,000 1,076
Bar Profiled, Unalloyed 0,924 1,130
Bar Profiled, Alloyed 0,975 -
Aluminium Plates - 1,000
Aluminium, Alloyed 1,270 1,000
Non-ferrous Netal Semi-produot 1,13 1,000

Bronze and Slide Searing
Semi-product - 1,000
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As regards the changes in the labour inpust
goefficients, the factors examined were the follow-
ing:

- direct labour requirements,

- indirect labour requirements, -

- the requirements in respect of salaried employees,
/office workers/,

The direct labour requirements could be easily
established from the norms prescribed in tsrms of

hours for the products.

The indirect labour requirements were calcu-
lated with the aid of technico-economic paraceters

in the following breakdown:

- workers engaged in carrying the materials and
products within the factory,

= technological supsrvisers, /relyiny on the tech-
nologically necessary per uuit time of checking,
the checking time comprised in the mechanical
opsration, etc./,

- maintsnance staff /average time necessary for
maintenance in relation to méchanical operation
hours/,

- workers engaged in producing tools and equipment,

- machine fitters and regulators,

The labour requirements first established for

plants in the industry were broken down to products
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and in this way the per unit labour requirements
expressed in hours were obtained. For illustration,

the per unit labour requirements obtained for 1970

are shown for buses and dumpers:

Table 9
lonE?% : :h:rter Dumpers
than 11 meters 3,5 cu.m.

Hormative hours per unit 1600,0 2900,0 350,0
Total of normative hours,
looo hours 1920,0 3770,0 175,0
Direct labour 873,0 1714,0 80,0
Indirect labour 315,0 591,0 87,0
Total physical labour 1138,0 23%05,0 167,0
Bmployees 344,0 670,0 55,0
Workers + employees 1532,0 2975,0 222,0
Per unit labour requirement
/heads per pieces/ 1,2767 2,2885 o0,4440

Such detailed survey cannot be parformed in
all cases for obvious reasons. In our opinion in

planning for shorter puriods, ons or two years,

the assumption of an unchanged input pattern is

Justified without makin; any serious mistakes,
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roblems connectsd with the catio

9f input-output tachnigues

The planning procedure relying on the input-
output table comprises not negligible soiLrces of
error, This problem has been in the centre of in-
terest of international literature and several
Hungarian studies have also dealt with the margins
of error of the input-output tables. There is a
general corsensus among economists as regards the
oauses of the possible errors. A listing of the
major causes will not be immaterial in this place
since tha engineering industries are where the
biggest errors may occur in planning, because it
is here that the coefficients show the greatest

fluctuation.

As a first approximation, the errors may be
divided into two major groups: the first comprises
the inaccuracies of statistical observations, mea-
surement and computations, the second relates to
the abstractions, simplifying assumptions made in
the table, that is, to jroblems of contents. Prom
the point of view of planning, it amounts of course,
to the same whether the error made is formal or not,
but the distinction becomes important if we wish to
reduce the margins of error or wish to know the

expected inacocuracies,
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The causes of the errors owing to the contents

are the following:

- jjomogeneity of the table. The planning using the
input-output table relies on the hypothesis that

the pattern of each unit of input is the same.

This abstraction neglects the fact that the same
product can b¢ turned out with the aid of essen-
tially different technoloyies, with material
inputs there is a broad scope for substitution,
Thereforé, even in the most detailed sector break-
down, where the abastraction of homogeneity may
seem to be more or less justified, the pattern

of inputs may rapidly change.

= kinearity of the inputs is another simplifying

assumption. There have been investigations to
assess the magnitude of the error due to this
assumption by comstructing cost functions for
the branches. As is known, the cost functions
take the form of a "U" but the deviation between
the maxima and minima was only about lo per cent
in the cases examined and thus we may safely
assumd that the assumption of linearity does not

cause too great arrors,

- Ihe static character derives from the structure

of the tabls itself. Dynamics, meaning the changes
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in the coefficients over time, can ba introducsd

into ths model only through extsrnal factors.

In our planning practice the input-output
table is ussd with the fact fipures for both the
direct and the cumulated input pattern and this
amounts to the neglsection of technological develop-
ment. The problem presents itself in two aspects:
partly the level of input falls and partly its
structure changes since development is uneven also

in this respect.

In view of the above considerations it should
be obvious that the hypothssis of unchanged cosffi-
oients is unazceptable for the long-term. The prob-
lem is within what period it is permissible to
start from a fact table. OQur experiences seem to
verify that a table cun be used for planning pur-
poses over a pueriod of 3-5 years with a 5 per cent
margin of error /the latter relatin, to the average

and not the maximum deviations/.

To judge the ma:nitude of the error, most of ten

the following msthod is used in statistical analy-

8es;
" vg = Qt-]_ . Yt “

whare v‘ = gross output in ysar t 4in a breake
down by sectors,

Qt-l = matrix of cumulated inputs in the
preceding year,

!t = final utilization in year t




If all data originated in year ¢ or t-1, that
is, 1f they related to the same year, the absolute
value denoted by the formula would be zero. Owing,
howevaer, to some of the above enumerated causes,
the matrix of cumulated inputs /Qt-l/ will change
in the next period and thsre arises a differsence
between the actual and the "planned" output. /The
Quotation marks indicate that in this case the
planning took place 8x post in possession of the

actual fact figures./

The abovs calculations were performed and
also the deviations of the "planned™ data from the
real ones were computed. The conclusions wers the

following onss;

= The big and small coefficients behave differently
/tor practical reasons, the input coefficients
above 3 per cent are considered as big/. The big
coefficients hardly fluctuate - between 3-5 per
ocent on averags - but the fluctuations bacome

more intensive the smaller the coaefficiants.

© As regards either the rows or the columns, the
changés in coefficients tend to balance out,
This process is stronger in respect of the co=
lumns than in respect of the rows: the standard

deviation is 60 per cent on average, with the
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rows it is 40 and with the columms only 20, Thus

the decompensation effect 15 20 per cent with the
former and 40 with the latter. Thus, the decisive
cause of the fluctuation is not the changs in the

level of inputs but some of the other factors

listed among the sources of error,

Since the levsl of inputs has been found to
be much more stable than the part of the gross
output used for productivg consumption in the in-
dividual branches, the conslusion had to be drawn
that those branches are "most unstable" which

release a great portion of their output for final

utilization, The share of final utilization in the

@ross output of engineering was between 55 and 6%
per cent 1o the years 1964-196€6 and this must be

observed in planning the engineering branches.

A third statement - which may seem trivial - was
that the deviations considerably increase with
the years from the dats of compilation. In the
year following the compilation of the table and
the next one the errors will be minimum but in
the third and the following years the greatest
deviations will reach lo-20 per cent and beyond
S years they will grow to such extent that thg

table will be no more suited for planning long-

term orientation,
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The ohanges, fluctuations in coefficients
have been observed in concrete analyses of data
on enginearing, The computations have led to
the rather surprising result that it will not be
the increasiug of the number of sectors - other-
wise leading to homogeneity - that will result in
more reliable, or more stable coefficlients, but,
on the contrary, the aggregation of the ssctors.
Por instancs, the fluctuation in total engineer-
ing of ths consumption of iron and steel was only
2,5 per cent in four years, while that in non-
ferrous metallurgy was 22 per cent, It seems that
the pattern of big and small coefficients has a

dominating role in shaping the deviations.

’A tracing of the changes in input coefficients
is a particularly difficult task if the table is
all too detailed, if it contains tco many sectors.
Various methods are applied to establish the actual

changec in the input coefficients.

According to a study on the subject, between
1955 and 1958 no regularity could be established
for the changes in inputs. Por the purpose of

illustration the changes in the iron and steel

inputs of some important products are shown,




-109..

: erial inputs in 1

Hot~- Cold-rolled
rolled and drawn 235t‘ P°r%°d
Product steel steel 88 parts

kilograms

Drilling Machines

oF 2 175 17 2597 145
RF 2 315 51 4967 141
RF 31 543 73 6989 297
Milling Machines
vr 23 653 32 4841 350
ur 23 583 36 4313 573
Else |
Bicycle "Tura" 2,4 13,5 0,3 2,2
Motorcycle
"Pannonia® 50,5 30,5 lo,7 15,0

Head of Sewing
Ma:hine 3o 0,5 3.0 16,1 0,7
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Material inputs in 1958

ilot~ Cold~rolled
Cast~ PForgsd
Product rollaed angtgziwn ings parts

kilograms

Drilling Nachines

OF 2 188 22 2561 181
RF 2 305 58 4505 185
RF 31 €85 105 7778 480

Milling Machines

VP 23 611 29 4084 382
ur 23 649 26 3955 258
Blse

Bicycle "Tura® 2,3 12,8 0,3 2,2
Motorcyocle

"Pannonia® 59,7 25,8 lo,6 15,3
Head of Sewing
Machine 3o 0,6 2,7 14,0 0,7

The tables show that the per unit inputs are
not constant nor can the direction of the changes
be established or generalized. The changes in each

year between 1955 and 1958 are indicated by + and =

signs in the following table,
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QGhanges in material inputs
from 1955 to 1958

.

Hot- Cold-rolled

Cast- Forged
' Product rolled arsu:egi‘awn ings parts

Drilling Machines

or 2 - ¢ & * - -4 - ¢ -9
RF 2 + =9 -4 - - -4 + 4+ -
RP 31 + 4~ o+ ¢ 0O+ + o+ 4

Milling Machines

vr 23 + - * -4 ¢ =" wpoa
ur 23 + -9 * e - ¢ = - - -
| Blse
x Bicycle "Tura® -4 - - - - o -0 0 -0
| Motoroycle
i “Pannonia® + - ¢ - -3 - 00 +t -9
} Head of Sewing
Maching 3o -4 s - -¢ -4+ ¢+ -4+ 0

Linear programming based on input-output tablae;

applications in engineering

It is known that with certain transformation and

extension ths input-output table can be used as a

linear programming model. This method has been

applied by the National Planning 0ffice of Hungary,
‘ It 18 a unique feature of the Hungarian application

that a planned input-output table has been used for

}
!
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this purpose and not a table reflecting economio

processes that have already taken place.

The transformation of the input-output table
for use in a programming task for planning has not
caused serious difficulties, only some conditions
fixed in the table had to be removed. The table
considers, namely, ths export and import coeffi-
cients as determined magnitudes, while in the
programming model they are treated as variables,
In addition, the model took into account techno-
logical variants, it made a distinction batween

production in old, reconstructed and new plants,

With the conditions thus changed, the resources
are no more considered as fixed eithe~. Instead,
lower and upper bounds are applied depending on

market conditions,

The starting point for the engineering model

was also an input-output table comprising 81 engin-
eering sectors 14 other industrial sectors and 18

ones for the othdr branches of tle economy.

The reason why it is considered adavantageous

to use an input-output table for the programming

-

E ™

~ el




- 113 -

of engineering production is that - as has been
stressed in the first Chapter of this study ~ the
output and foreign trade targets of a real nation;l
economic plan cannot be selected at random, there
exists a mutual interdependence between the indi-
vidual targets. /Obviously, the sxport targst for
engineaering sets limits to the production plan

and converssely, if the production plan is decided
this will also determine the possibilities of
foreign trade./ These interrelations are most

palpably described precisely by the input-output
table,

A few short remarks are necessary about the
application of the model which has otherwise al-

ready been tested in planning:

The variables of the model are the planned
outputs of the productive sectors of the economy
on the one hand and ths export required from the
sconomy as well as the necessary imports, on the

other. /The procedurs ocovered 18 sectors./

The programming reviewed sserves in Hungarian
planning to check the harmony between resources

and utilization. A surplus production arising at

individual places or imbalances manifesting
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themselves in surplus demand are ¢liminated, as a
rule, by operativs management but the restoration
of the balance may have saeveral unexpectaed and
reverbarating effacts. Tha mathematical program
18 called upon to laad to a plan that will be in
equilibrium, precisely because it can trace all

indirect effacts through tha input-output table,

Thus mathematical programming fulfils a double
3ask: it partly performs - through the input-output
table-—thebalancing of resources and utilizetion
and partly provides a foundation for considerations
of efficiency. Indeed, it makss further corractions

on the plan proposals beyond 8stablishing equilibrium,

The objective functions used up to now have
besan most diversifiaed depending on the dconomie
policy thought to be decisive in thg plan period,

The following objective functions have been usad:

- maximization of thg balance of payments by trading
relations /meaning hers the socialist and none
socialist countries/;

= maximization of the additional consumption by the
population,

Beyond these "clean objaective functions, therg were

also such in which these were combinegq with the aid

of parametric bProgramming, In thesge cases the two

/or mora/ objective functions were mixed, according

to different waights,




- 115 -

ng-lovgl pro ggammin_g

The tasks and conditions of a given structural

trend or export developmsnt objective can be planned
in detail by products with the method of the so-

called two-level programming.

In the following woa are going briefly to review
the msthodology of planning in engineering with the
two-level programming, relying on calculations ac-
tually tested in Hungary. Also the methodological
problems and the deficiencies of the method will be

Showna

The mathematical bases for the calculations
mentioned were provided by the Dantzig-Wolfe decom~
position method. Since it is widely known and
accessible, the description of the mathematical
formulae will be neglected and, instead, efforts
will be made to present the experiences gained in

the practical application of ths method,

Let us mention that, although among the variadb-
les of the model we find also such as investments,
or the production attained with the aid of invest-
ménts, any of these may be left out if not necess-

ary for the investigation of some export development

trend.,
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d._Ggneral features of the_calculations

The assumptions and Simplifications employsd
are the following;
8/ The usual simpiificatinns of the single-period
linear pProgramming morel:
= the variables of the model are continuous,

that is, the indivisibility of individual

activities and resources ig neglectad,
= only linear equations are used,

= the model is deterministic, that is, 1t does

not represent the uncertain data with

random variables,

= 1t plans for g single period, naglecting that
activitias arg phased over time and does not
deal with time horizons longer than the period

of Programming,

b/ Approximative procedure: the solutions of the
Hungarian model arg Only approximative ip charage=
ter, owing to difficulties ip computation tech-
niques /computer capacity/. This means that the
solutions are nea, the optimum, they satisfy the
system of constraints, consisting of 2000 6qUa~

tions, but are not Decessarily identjcal with

the exact optima,
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o/ Reality of the constraints, The model takes
into account the stfucturd limits of the economie
activities. It can hardly, or not at all, take
into account ths subjective limits, due to
behaviour which, however, strongly affect the

economic processes,

d/ Reliability of the data, The final results much
depend on the reliability of the informations
used. Precisely because the leval of data supply
18 very uneven and inadequate data may impair
the success of the calculations, this is worth
while to be paid particular attention and the
system of informatiens must be organized with

utmost cara,

£._The_fundamenta 1_1dea of_ the_Hunga rian model

With the aid of two-lgvel programming such

plans may be drawn up which are not worse in any

respect tham the plans formulated with the tradi-

tional methods, but in certain raspects - mainly

in the belancze of payments - they will be more
favourable. The programming actually psrformed

made a comparison with the plan drawr up with

traditional methods,
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Zhe calculations performed,

Two-leével programming required the performance
not of a sin le calculation, but of a whole
series of calculations, carried out in the

following order:

= 8actor-level basic calculatlions,
- Sector-level sensitivity analyses,
- national economic basic calculation,

= national economic sensitivity analyses,

The individual stapges of the calculations will
be briefly reviewsd and the particular solue
tions applied in the calculations of the engin-

eéring sectors presented in detail.

D wAn e e mae wer

The calculations covered 48 sectors of the
sconomy. Bach sector comprised both production and
foreign trade. The latter ls, thus, not independent
or autonomous, but e,g. the textile exports and im-
ports appear in the textile sector and the exports

and imports of machinery in the engineering seotors,
eto,

Individual sectors were generally represented

by 6-lo groups of products. /In 8XCept cases

these wers, indeeq, products, but écnerally even a
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product meant groups, the aggregate of concrete
articles that could be summarized according to

some common criterion./

To each product /group of product/ belong
various alternative activities, The alternative
activities belonging to product 1 were the followe
ing:x/

1/ Output at the end of the period for which the
program was prepared

- in old plants /x1 1/,
»
- t ted plants /x
in reconstructed p / 1'2/

- in new plants with technology I /x, 5/
]
with technology II /x, 4/
]

2/ Imports at the end of the period

= from socialist countries /xi 5/
’
- from non-socialist countries /xi 6/
»

3/ Bxports at the end of the period

- to socialist countriaes /x1 7/
]

- to non-socialist countries /x1 8/
[

x/ It should be obvius that the eight activities
listcd are not necessarily found with sach
product, but only those which can be économioc-
ally interpreted, There are, however, some
special activities which are connected with the
particular endowments of some sector.
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The volume of the individual activities pro-
vided the variables of the model and by determining
the volumes tha sector program consisting of complex
production, investment, technological development,

éxport ard import plans was obtained.

It was required that the sector program estab-

lished in the framework of the basic computations

should not be worse in respéc. of inputs and output
than the targats determined with the traditional
methods, but should be dominated by at least a
single criterion /e.p. the balance of foreign ex-

change in one of the two relations/.

The sector calculations of thse engineering

industries showed thse following structure:

~ The modsl for engineering was built up from
the models of 11 sub-sectors. These sectors and

the products comprised by them wers the follow-

ing:

Name of the sector Products belonging to
the sector

1. Shipbuilding Portal Cranes
. 16 ton Floating Cranes

loo ton Floating Cranes
Seagoing Carco Ships
Boylers for Powsr Stations

» ‘ Push- and Tugboats

Cargo Ships for Inland
Vatars
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Naﬁ; of the sector

Products belonging to
the sector

2, Public Road Vehicles
1.

3 !Il;blio Road Vehicles

"Csepel" BEngines and Spare
Parts

New Tngines and Spare
Parts

Pront 4xle Housings

Rear Axle Housings and
Driven Front Axles

Auxiliary Gearboxes for
Change Speed Gear

Power Steering Units
Lorry of 5 t capacity
Lorry of 8 t capacity
Lorry of 12 t capacity
Buses /up to 11 m length/
Buses /longsr than 11 m/

Dumpers 3,5 cu.m.
Dumpers 6 cu.m.
Tractors 4o HP
Tractors %0 HP

Electric Material for
Automobile Building

Structural Spare Parts
/Without dumper/

Spare Parts for Tractors
and Dumpers
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Name of the sector

Products belonging to
the seotor

4, Precision Engin-
eering I,

3. Precision Bngin-
eering II,

6. Telecommunication
industry I,

Automation Davices

Electronic Measuring
Instruments

Office Machines and Devices
for Organisation Technique

Material Testing Instruments
Geodetic Instruments
Optical Davices

Optician?s Products

alectric Instruments
Blectro-Mechanical Parts
Blectric Installation Material
Medical Apparatus

X-Ray Apparatus

Steel Medical Instruments

Laboratory Equipment and
Implements

Geophysical Instruments
Puel Pumps

Other precisior éngineering
products

Incandescent Lamps

Fluorescent Tubes

Receiver Tubses
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Name of the sector

Products belonging to
the sector

7. Telecommunication
industry II.

8. Naechine-Too0d
Indusiry

Transmitter Tubes
TV Picture Tubes
Other Electron-Tubes
Semi-Conductors

Vacuum Engineering Machines

Machines for Telecommunica~
tion

Telephone Apparatus
Telephone Exchanges
Transmission Equipment
Radio Transmitter-Receivers
Microwave Bquipment

Radio Home Receivars

TV Home Receivers

Amplifier Studio Equipment

- Tape Recorders

Blectric Railway Safety
Appliances

Bleotric Spare Parts for
Telecommunication

Universal Precision Lathes
Special Precision Lathes
Medium Size Lathes
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Name of the sector Products belonging to
the sector

Grinding Machinsgs

Knee-Type Milling Machines I,
Shaping Machinas

Special Purpose Machines
Drilling Machinses

Knee-Type Milling Machines II,
Special Milling Machines

High Precision Machine Tools
Semi-Automatic Disc Lathes
Production Lines

Machine Tools Operating on
Special Principle

Metal-Working Machine-Tools

9. Railway Vehicles Diesel Engines
Blectric Locomotives
Diesel Locomotives

Electric Power Cars for Tram-
vays and Suburban Railways

Multiple Unit Diesel Trains
Railway Passenger Coachas
Railway PFreight Wagons
Railway Tank Wagons

Spare Parts for Railway
Vehiclas

Wheel Sets
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Name of the sector Products belonging to
the sector

lo. Agricultural Tillage Machines
Machinery
Seeding-Manuring Machines
Plant Protective Machines
Harvesting Machines
Machines for Stock-Breeding

Loaders

Grape, Pruit and Vegetable
Cultivating Machines

11. Metal Kass Aluminium Kitchen Pans
Products
« Enamelled Ware
Bolts and Nuts
Padlocks
Hand-Tools

Industrial Armatures

In the course of the basic calculations each
sector determined its plan proposal which would be
the most advantagseous from the point of view of the
balance of trade. Of course, the sub-sectors
established not one but several proposals each,
Prom these the final one was chosen in a way that

the aggregate of the proposals made by the sub-

branches should on the level of engineering total
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- not rlquiri more from central resourceg than

was made available to the sector,
- yield the output required from them,

- yield ths most favourable result from the point

of view of the balance of foreign. exnhange.

As a rule, this objective cannot bs reached
with the aid of selecting a sirgle plan proposal,

but by a proper combination of these. This combi-

nation comes about by attributing weights to the
individual plan proposals and the individual pro-
posals - relating to the same sector - are mixed

in proportion to the weights,

The constraints of the engineering program
computed may be divided into two groups:;
- 8special sector constraints,

- central constraints,

The special sector constraints were supply
obligations, capacity resources and the market
limitations to foreign trade. Central constraints
were the balances of individual products, some

national resources, and foreign exchange prescrip-

tions,

The model enabled the reallocation of central

resoruces between the individual sub-sectors, the
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only oondition being that the aggregate of the

sectors should not transgress the limits set,

The objective functions used in the caloula- ;

tions were the following:

- optimization of the balance of trade with soclal-

18t countries in terms of foreign exchange;

l
- optimization of the balance of trade with the
nbn-socialist countries in terms of foreign ex-

1

change.

b/ _Sector-level sensitivity analyses

Under the effect of changes taking place in
the system of conditions the constraints can be
changed and the calculations repeated with the
modified constraints. The importance of the re-
peated calculations lies in the fact that it 1is
not necessary for the changes actually to take
place; it is sufficient to assume them in order
to investigate what madifications become inevit-
able to attain the objectives set in case of

possible future changes.

4. EBxperiences_of the national-level calculations
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In connection with these calculations the

question can be put: what allocation of the resour-

ces between the sectors will yield a solution that
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is optimal for the economy from some point of view,
That is, while the national estimations for the

resources are taken as beaing given, their alloca-

tion between the sectors is not considersed as given,

As regards the sensitivity analyses on national
economic level, these agree in respect of mathe-
matical contents with the sector-level analyses,
However, ths weight of the problems to be decided
is different. In this casse nearly "optimum" programs
belonging to various alternative economic poliocies
have to be determined. In individual concepts of
economic policy various ideas will dominate about
the living level, foreign tradse, employment, ato,
Thus, the "optimum® programs provide an opportunity for
comparing these individual concepts, It must be also
established whether the individual sconomic policies
are attainable at all,

Sope_methodological 8xperiences

As has been mentioned earlier, the caloula-
tions actually carried out in Hungary - though
based on the Dantzig-Wolfe méthod - are, as a

matter of fact, of approximative character owing

Yo difficulties of computation techniques /limited

computer capacity, lack of an adequate staff of

researchers in terms of both numbers and qualifioge
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tion/. We hope to be not far from truth by assum-
ing that such circumstances may emerge also in
several other countries in a similar situation as
Hungary. In consideration of this fact it will not

be useless briefly to review the simplifying pro-

cedurg that greatly facilitates the calculations,

First, a few words must be sald about the

system of constraints. The system compriges so-

called sector conditions and central conditions.
The steps used in the calculations are the follow=~

ing:

a/ Sentor program, - It 1s a simple programming
procedure acoording to some objective function
expressing the development concept of the seotor,
As a rule, each sector strives to prepare seve-

ral optimum programs.

b/ Preparation of the plan proposalg. - The seotor

programs are detailed by products, the plan pro-

posal comprises aggregate data on sector level.

¢/ Mixing of the plan proposals, - Each sector sub-

mits its plan proposals to the centre /in Hungary:
to some of the planning agencies, the National
Planning Office, the Ministry of Pinance/ and

they will be scrutinized there, The centre

attaches a weight to each proposal of each sector,
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If the weight is zero, this means that the

proposal 1s rejected, if it is one, the proposal
1s sccepted. If the weight is batween 0 and 1,
the proposal is only partly accepted, it will be

"mixed" with other proposals of the sector.

The process of scrutinizing is, as a matter
of fact, the solution of a linear programming task
whose variables are the weights of the proposals

submitted,

Aftoar the first central calculations, the
iteration process begins, that is, the first three

steps are rcpeatad with the conditions changed.,

4/ Weighting, - The sector programs are multiplied
by the weights obtained from ths central calcula-
tions and thus a mixed sector program will be

obtainsd,

o/ Apgregations, - Various aggregute irndicators

are formulated /d.g, total exports, total imports,

ete./.

The accuracy of the approximative procedurs
here describad strongly depends on the aggregation
of the centrel mixing model, on the number of the

sector plan proposals and on the number of iterative

steps, It may be established that the exaot optimum




oan be satisfactorily approached and as regards
the practical performance of the calculations,

they are essentially simpler than the exact Dantzig-

Wolfe method,

S, Role of the shadow price calculations

To each solution of a programming task there
belongs also a system of shadow prices., In this
study no attempt will be made to give the mathe-
matical definition of the shadow price or to clear
up the concept in general, but exclusively the
application of the shadow prices will be illust-

rated on hend of our modsl,

We have a linear programming task, /in our
case the two-lsvel programming/, where e.g. the
balance of foreign exchangse has been optimized,

The calculation is5 performed with the given numeri-
cal valnes for the constraints, that is, definite
final uses are prescribed, definite limits are sqt
to fixed assets, imported machinery, employment

and exports. To each of the constraints belongs

a shadow price expressing the changse in the balance
of paynents in terms of foreign exchange if the

constraint were increased by a unit.

The shadcw price has been treated in each case

the increment of the objective function

as a quotien:
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per the increment of the constraint, From this
follows also the dimension of the shadow price;
the unit of measurement of the objective function
divided by the unit of measurement of the const-

raint,

The sign of the shadow price depends on its
economic content. If a bound is not exhausted, its
shadow price will be zero. If an upper bound is
exhausted then - if the objective function is maxi-
mizeéd - the shadow price will be positive. The si-
tuation is a reversed one with a lower bound and
& maximizing objective function: in such cases the
shadow price will be negative, It éxpresses, namely,
by how much the objective function deterioratses,

1f the activity forced upon the program is incre-

ased by unity.

The expression "valuation of non-optimal
activities” is g concept related to the shadow
Price. Sometimes it is called - inaccurately -
the shadow price of the activities. The economie
content of this kind of valuation is the follow-
ing: by how much would the value of the objective
function deteriorate if at least a unit of an

activity originally not comprised by the optimum

program were forced upon 1t,
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Prom our experiences with the shadow prices
we wish to point out only a single scope of problems:
how stable is the system of shadow prices., From this
point of view the relative shadow prices, the
frequency ¢f zero value shadow prices and the dis~-

persion of the shadow prices desarve attention,

a/ Relative shadow prices

For these the next table presents the shadow
prices of three "clean" programs in the national
sconomic level programming, not their absolute
values but their relative magnitudes, ratios

to each other. To this end a uniform basis of

gomparison had to bs introduced. Quite volun-
taristically, we chose here the shadow price

for the final utilization of food products,
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Final Bounds on the
Branch of industry utiliza- non-socia- sociallist

tion list exports imports

Relative shadow<price§,in & program with fixed

exports and maximizing the balance of foreign

éxchange in non-socialist relations

Blectric energy 27,3 - 61,»
letallurgr 42,8 446,8 171,5
Chemical industry 171,7 - 518,5
Lngineering industriss 89,1 278,9 287,6

Relative shadow priceiin a program with fixed

8xports to non-socialist countries and maximiz;g‘

the additional consumption

Llectric energy 114,0 - -
Metallurgy 89,9 34,2 87,0
Chemical industry 134,1 - 131,s
BEngineering industries l09,7 34,9 80,7

Relative shadow priced in &_program with fixed

8xports to socialist countries and maximizing

the non-sociaglist balance of foreign exohang!

Electric energy 157,6 - 291,2
Metallurgy 81,9 238,5 265,2
Chemical industry 124,3 - 312,0
. Engineering industries 72,3 3€5,0 170,3

X/ Food industry = loo, in each of the casss
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b/ Irequency of zero shadow prices

As }xas been mentioned, if a bound doeés not get
exhaustaed, its shadow price will beé zero. This
evidently follows from the economic interpreta-
tion of the shadow price. In case of an upper
bound: if the optimal program has not fully
exhausted a resourcs, in vain would we rise
the volume of this resource by a unit, the ob-

jective function would not improve at all, In

cas8 of a lower bound: if an optimal program
overfulfils an obligation "by itself", in vain
would the obligation be 1ncreased by a unit,
the objective function would not deteriorate

on this account,

In the course of the calculations it turned out
how often the various bounds obtained a zero
shadow price in all the programs. The closar
this number to 43 /the total number of the prog-
rams/ or to 8 /the number of the "clean" prog-
rams/ the more safely can a bound be considered
as "redundant", that is a factor which does not

constitute a bottleneck for the economy. The

closar the number to zero, the more unaquivocal
the statement that we have to deal with an ac-

tual bottlenack, with a factor actually limiting




- 1% -

oyr choice, The bounds obtaining figures other
than zero but much smaller than 43 and bigger
than 8 were sensitive to ihe genaral economio
assumptions of the model, that is, they ware

unstable.

For instancae;

- from among the bounds on imports from the socia-
list countries the shadow price was never zero
in coal mining, the aluminium industry and the

construction material industry;

- in respect of the bounds on exports to socia-~
list countries, the shadow Erice was in all
programs zero for many branches /electric
energy, oll-refining, the chemical industry,

the food industry/;

= in respect of the bounds on exports to non-
soclalist countries, the shadow rrices were

never zero for the metallurgy, engineering and

agriculturse, meaning that it would bg advanta-
geous to oxpand the markets for these products -
from the point of view of the given intsrnal

economic relations,

o/ Dispersion of ths shadow prices

In order to investigate the stability of the

8ystem of shadow prices, the arithmetie mean,
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the standard deviation and the variance /the
quotient of the standard deviation and the mean/
have been computed for the shadow prices obtained

from the "clean" programs:

Raesourceas Mean Variance
Fixed asseats 27 ,4 29,12
Imported machinsry 746,6 13,34

Total employment outside
agriculture 3483 ,0 57,45

Male manpower in agri-
culture 2732,9 74,17

From the above, the following conclusions

may be drawn:

Most of the shadow prices relating to final
utilization are moderately sensitive, but those
of the foreign irading activities are highly

gsensitive,

The shadow prices of the resourcss deserve
attention: only the shadow prices of machinary
imported from non-socialist countries seemed to
be relatively insensitive. The shadow prics of
fixed assets was moderately ssnsitive, that of

employment highly sensitive,
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To sum up: the relative proportions of the

shadow prices are highly sensitive to both the
objective function selected and to the estab-

lished pattern of foreign trads.

6, Utilization of two-levsgl programming in the

analysis of the export tarcets for engineering
products

If, in a piven period, a goverment intends to

increase the export capacity of thse engineering
industries, the two-level programming may render
help in judging the reality of such efforts,

It has been already émphasized, and we wish
to stress it agai that an evaluation of the ex-
porting capacity of the éngineering branches -
oven if we do not intend to creats additional
capacities and carry new investment burdens -
cannot be conceived of without fitting the engin-
eering branches into the whola of the economy, We
cannot push the development of any engineering
branch wichout having information about the effacts
of this decision on the other fields of the €conomy,
/A boosting of a branch may draw off raw matericls
from other ones, or may raise thg Wages in engine
eering and the increased demand on labour may draw

off also the workers of other branches, etc./,
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The two-level programming is capeble of assess-
ing the effects of all these phenomena or those
belonging to different export development variants

end of creating the optimum combination of these

effacts.

The most serious argument against the use of
the model may be, from the theoretical point of
view, that it is too much aggregated; it represents
the individual sector of engineering only with a
few products. In the Hungarian calculations each
sector was represented by 6-lo produsts only, but
this order of magnitude is not necessary. The litera-
ture of the problems connected with ths aggregation
of products is wide, the selection of an aggregate
best suited for the circumstances cannot cause any

serious difriculties.x/

x/ B.g. the method devised by prof. Thomas Vietoris
can be successafully used for solving the problem

in question, Still, for technical reasons we had

to chose a simpler method for the Hungarian practics,

It must be also noted, that the levels of programm-

ing need not be ths same as in our practice. A

method is conceivable where the highest level 1is

the total of engineering and the individual program

sactors are various smaller engineering units. There

is no lower iimit of further breaking down the

sectors if more detailed results are aimed at,
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The two-level programming - particularly its
secltor-level calculations - determined not only
.thc global tasks of the engineering branchss but,
depending on the predetermined details, assessed
also the various products. Thess products are,
howeavsr, nacessarily aggregated to a certain axtent
since sngineering is so diversifiaed in respaect of
both products and plants that the possibility or

& programming aimed at completensss must be excluded

in principle.




- 141 -

Application of production functions for planning

084

In connection with the input-output methods,
1% has become clear that as soon as we attempt to
plan for longer periods, the evaluation of the
changes in input coefficients causes difficulties,
Experiments with the measur~ement of the changes in
coefficiants, whars a start was made from the
{ndividual analysis of the factors bringing about
the changes /examination of the concrete matcrial
and labour input normatives/, yielded satisfactory
results only for short periods, but over short
periods no regularity ~ould be found for the changes

in the material inputs,

The prcuvlem prompted to establish also some
control of the long-term planning relying on the
input-output analysis. One of the checkiag methods,
which lies on hand, is8 to doubt the urcss and net
production and output relations beatween branches
a8 eéstablished with the ald of the input-output
table and try to work out the same data aiso with
the aid of other methods, frue, in this way ws

cannot obtain additional information about the

pattern of inputs but perhaps mors reliabls data

may be derived on the gross and nat output of the
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iadividual dranches, that is, adbout the level of

iaputs and the shifts in proportions between branchaes,

Por said purposs experiments have been going
on for some years with the aim of constructing empi -
rical production functions for the individual bran-

ches of the economy,

The cause of the first calculations of prac~
tical importance was the determination of a rational
measure for the "charge on assets éngaged" introduced
in Hungary in 1964.‘/ As a matter of fact, the problem
Wa8 a programming task: through the size of the csharge
$0 be introduced such allocation of the production
factors had to be secured as would result in an
optimum national income, Por the sake of interest,

the calculations performed will bg briefly reviewed,

The initial assumptions of the calculation were

the following:

1/ there exists an aggregate /macroeconomic/ produce

tion function;

x/ The charge on assets engaged s a concept similap
to interest, It is paid as a percentage on the
value of the fixed and circulating assets, As re-

gards {itg character, {t ig g source of accumulation

on national level,
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2/ there exists an aggregate cost function, the
variables of which are live labour and the stock
of capital, on any level of production, similarly

to the production function;

3/ the above two functions can be empirically detsr-
mined /the statistical tests satisfy the hypothe-

sis of the existence of these functions/;

4/ the production function is of the Cobb-Douglas
type, thus the marginal rate of substitution
between capital and labour and its elasticity

may be computed,

If the above hypotheses are realistioc - and
the calculations performed point in this direotion -
the optimum proportion between the charges on assets
and on wages must be idantical with the marginal
rate of substitution between capital and labour =
assuming, of course, that these factors had been
allocated among the branches in the best possible
way. The most interesting conclusion of the calcula=~
tions.performed was that the rational valuation of
the assets depends to no small extent on the stabi-
lity of the ratio between consumption and acoumula-
tion of national income. With increasing accumula-
tion the valuation of the assaets will be higher

and conversely,
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Now, if we start from the hypothesis that the
assets are valuated differently in various branches,
the basis of the valuation will be the part of net
output attributable to the growth of capital on
the basis of the productionm function and the percent=-

age change in the organic composition of capital:

K
Ql‘Ao']':a.B

where: Q= the proportion betwaeen the charges on
assets and on wages,
A = a proportional factor,

K

capital
L = labour
and X and § are the axponents of capital and labour

in the Cobb-Douglas function.

Ancther analysis determined, by starting from
the data covering the pariod between 1950-1963,
the parameters for ths production functions of all
branches of industry, éxamining the uncertainty

and fluctuation of the data as wall,

The production function used in this analysis,
to which the parameters have been fitted summarizes
the results of researches connected with the produc-
tion functions. The independent variable in it is

Y = value added, by branches

the dependent variables are:
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L = live labour used, in terms of hours,

K = the stock of assets.

The functions has five parameters:

a = proportionality factor without any economic
meaning,

€ = exponent of the exponential function express-
ing disembodied technical progress,

J= returns to scals /expressing the percentage
increase in value addsd if the factors of
production increase by one per cent/;

X

8 = the marginal rate of stubstitution between

the two factors in the first year;

further, two parameters indicating the reliabilisy

of the regression function:

R2 = the measure of multiple correlation express-
ing the accuracy of the estimation, and

Cy = the measure of auto-correlation.

In view of the fact that the number of years

observed was relatively small /14/ and, at the
same time, a great many parameters had to be used,
the production functions constructed were pretty
near to the fact figures. Some signs, however,
indicated that not each of the functions computed

comprises realistic parameters /see Table 13/,
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Sinoce the use of the bookkeeping data on fixed
assets has not led to satisfactorily results in the
initial calculations, these were substituted by
the actually utilized fixed assets /gross value of
the fixed assets multiplied by the degresa of ax-
tensive utilization/. This abstraction seems Justi-
fied from the economic point of view since the volume
of production can be related only to the utilized
part of fixed assets, The production function used
was of CES type, that is, with a constant elasticity
of substitution. /The quotient of the proportion
between capital and live labour and their marginal
rate of substitution must be constant in each case,
If this coefficient of aelasticity is 8.g, 2, and
the proportion of capital to 1live labour is 8, the
marginal rate of substitution must be 16,/ The

results obtained are shown in Tablse 13, p. 147

From the data in Table 13 the following conclu-

sions may be drawn:

1/ Paremeter "a" is the power of an exponential
function, indicating a proportionality factor
not much fluctuating around unity, thus it could
have been even omitted from the function, /A%

least this is what the relative dispersions of

the branchas - not reaching even 5 per cent -

indicate,/
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Table 13
Qharacteristics of the production funotions,
1220-126:1/
. E a2
State-owned -0,0522 0,0296 1,2157 188 0,9918 0,8993
industry, /o 0193/ /o 0072/ /o 1716/
total
Heavy -0,0384 0,0418 1,1464 677 0,9914 l,0122
industry /o 0206/ /o o418/ /o 1569/
Mining -0, 0278 0,0167 0,5912 459 0,9758 1,05984
/o 0277/ /0 0063/ /o, 1320/
Blectrio -0,0124 0,0397 0,7033 300 0,9902 1,0l03
energy /o 0299/ /o 0239/ /o 3552/
Metallurgy - «0,0631 0,0218 0,9411 112 0,9712 1.0742
/o 0303/ /o 0082/ /o 1959/ ’
Engineering o0,0003 0,0370 1,2732 16 0,9964 0,9568
/o olel/ /o 0050/ /o 0923/ ‘
Construction -o0,0228 0o0l5 0,9864 0 0,9856 1,3458
materials /o 0258/ /o ol50/ /o 2lo3/
Chemical -0,1165 0,0127 1,9557 313 0,9905 11,0017
industry /o o334/ /o 0269/ /o, '4521/
Light -0,0281 0,0084 1,7569 24 0,9963 1,8254
industry /o olly/ /o 0068/ /o 1502/

1/ The data in parentheses indicate the standard deviation of

the parameters
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2/ Disembodied technological development is also
exponential according to the construction of
the function, the value figuring in the table
is also a power. The values shown for techno-
logical development may seem too high in inter-
national comparison; it should ba, however,
taken into account that the function has not
accounted for any other technological develop~

ment /embodied in capital/.

The estimations for parameter ‘f" seem to be
inacceptable in some branches /construction ma-
terials, chemical industry, electric energy/.
Apart from these three branches it seems rea-
listic, that the figures for the other branches

are situated around the averags of industry,

3/ The third column of the Table illustrates the
returns to scalae, Engineering which showed a
favourable picture also from the point of view
of technological developirant, responds sensiti-
vely also the growth of resources: its output
increased much q:icker than the factors engagead
in production, It is an intearesting mature of
the values on the returns to scale that in the
Ssameé branches where the u ta ware irrealistie

in respect of technological development, also

-
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the estimates of sensitivity to faotor inputs
ware unreliable, fluctuating to a great extent,
It seems as if the irrealistic values for techno-
logical dsvslopment were compensated in this

factor.

4/ The values obtained for the marginal rate of
substitution seem to be least reliable. The
value for industry to.al is outstandingly high,

the component for engineering being surprisingly

low, Very likely, beside real causes, also the
deficiencies in the construction of the func-
tion play some role. The main economic reason
might be the great invastment activity in the
period examined which influences, as a rule, the

marginal rate of substitution.

5/ Pinally, the parameters relating to the reliabi-
lity and economic interpretation of the estimatas
have shown that the calculations are, in general,
suited for drawing some conclusions on planning.
Suffice it to mention that the correlation

exceeds in each case 99 per cent.

The calculations have proven - in spite of the
problems mentioned - that the relationships between
the volume of production and the resources as wall
as the assumptions about the shifts in proportions

between the factors of production can be quantified,
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.In the final analysis, the calculation of

production functions may yield usable informations

in three main fields:

- the investment and labour requirements of develop~

ment concepts,
= the allocation of resources,
- the long-term tendencies in the development of

prices and the pattern of prices.
X x x

The methods described do not and cannot
comprise all mathematical methods conceivable as
tools: the possibilities offered by mathematics
are inexhaustible, Only some of the methods were
mentioned, namely those which have been already

successfully used in Hungary,
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:g;%g;-ug of the programs approveg

In a quickly developing economy it is almost

natural that the conditions of individual develop-
ment projects are not quitte identical with those
assumad, even at the start of implementation, and
later they get even more modified. The changes in
conditions influence the realizability of the program,
Therefore, in some form we must react on the modifica-
tion in conditions, we must have some possibilitias

to forestall the undesirablo effects of possible
changes,

From among the conditions of a program'ohangea
in some of them are always “expected™ and even
measureable within a certain confidence interval,
About another part of the changes we have, however,
no information before they actually occur. As a

matter of fact, the changes can be classified

according to this criterion: to one group belong
those which oan be already taken into aceount in
the course of planning, the program ocan "take
measures” for the case of their occurrence and ocan

thus more flexibly adapt to them; the other group

comprises changes the ooccurrence and effect of

which is incalculable,
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In the first case the effects of the modifica-
tions may be approached with the aid of the sensi-
tivity analyses, while the second justifies the
implementation of a flexible operative aconomic
policy and incentive system promoting the realiza-
tion of the program, To this extent in real life
the term "optimum" obtains an interprstation

differsnt from the mathematical onsg,

If we were entirsly certain about all assump-
tions and all data of a program, it would suffice,
as a matter of fact, to perform a single programm-
ing and the solution thus obtainsd could be consider-
8d unequivocally as optimal., In practice, however,
we are unable to draw up a long-term plan calcula-
fion.'acould look at so confidently. Therefore,
instead of & single programming, a whole series of

programs must be prepared.

In such a saries 1% can be examined what will
be the consequences if, instead of the original
assumptions, we start from others and what if the

numerical data do not exactly reflect the real world.,

The difficulty of the task consists precisely
in how to simulate in the program the probable

changes and how to assess them. The answer is that

in the course of the repeated calculations we
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determine the values of the constraints, the inpus
coefficients, etc., in view of the expected techno-
logical development and make efforts in the meantime
to account for the probability of the occurrence of
certain "unexpected" events. /E.g. & technological
procéss which is today still in the research stage
but may be introduced still during t-e period of

the program and may essentially change the pattern
of inputs, or strongly distort the prices in com-

parison to those now in force,/

With a series of calculations to be performed
&n answer can be obtained to the questior how
sensitively will the "optimum" program riact on
the new conditions or, what new solution provides ,

the optimum in the changed system of conditions,

We attempted to answer these questions with

the aid of sensitivity analyses. The series of

calculations psrformed in thair scope lead - on
ths basis of the new assumptions and initial data -
to enother "optimal™ program. These are thus in

all cases, relative optima and only their joint

éxamination and comparative analysis will help to
reach a rational decision. /Acoordingly, the concept

of "optimum" must not be overstimated from the

economic point of view,/
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In a part of the sensitivity analyses hitherto
performed we studied what programs are arrived at
if there occur changes in the constraints or the

type of the objective function,

In othsr sensitivity analyses it was again
investigatad what effects will ensue if the numeri-
o8l characteristics of the model are changed within
@ model of a given construction. E.g. in the course
of programminy,, for the cotton industry it was
¢xamined whether the optimum program undergoes a
change if the prices of machinery are higher or

lower in the cost functions.

It has been found that the simplest and mos#%
suseful way of sensitivity analyses is to compare
| the results of the parallel calculations. /A8 a
matter of fact, this is what is always done if the
effacts of changes in the structure of the model
are to be examined but it may be done also if the
subjJect of the analysis are the changes in the
numérical charactaristic values of the model, In
such caseés the comparison is performed with fixed

discrete values of the magnitude in question./

{
In somae casa§%%s possible to apply special
procedures for the purposes of such investigations,

to perform so-called parametric programming,
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Parametric programming is conceived of as

follows:

The characteristics of the task to be programm-
ed or al least part of them are not constants but
functions of a variable called parameter. It follows
that the optimum program itsslf - detsrmined by the
oharacteristics of the task - 18 a function of the
parameter. The parameter is usually denoted by 'A.
and the optimum program by x', then

" A

When economically interprefting the parametric
programming, weé know that the changes in the para-
meter usually do not express the actual changes
over time of the economic magnitude in question.

We do not know the actual, real value of the para-
meter, therefore we change it, let it pass through
different values and establish in the meantime how
the optimum program changes as a function of the
parameter. In this ocase, therefore, we wish to
draw economic conclusions from the functional
relationships existing between the various para-

meters and the optimum program.

According to the above, parametric programm-

ing 18, in i{ts fully generalized form, a task

difficult to solve in practice. Therefore, essential




reservations must be made in practice to obtain a

solvable task, The most important one is: the cha-

racteristios of the task should be linear func-

tions of the parameters., [Neither is it the same

which ocharacteristics of the task depend on the
parameter: 8.¢g., only the coefficients of the ob-
jective function, the constraints or only the
coefficients in the constraints or all these taken
togethar. Computation procedures which are easy to
handle have been worked out up to now only for

certain special cases,

The task can be rendarld somévhat easier
owing to the fact that in practice we are usually
not interested in all possible values of the para=-
meters. A further facility: in a considerable part
of the cases not all changes in thse parameters
will cause substantial changes in the optimal
program. This problems has been investigated also
somewhat closer and it has been found that also
two different programs may have the same structure
/the set of the serial numbers, or index numbers
of the variablecs having a positive value in the
program are called here the structure¢./ E.g. in
two proprams there are the same variables with a

positive value; among others also the variable No 1.,
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butd in the first program x: = 1000 and in the
second x: = 2000, Programs of the same structure
indicate the same direction of development but
they may differ in how far we muat go in the direc-

tion indicated.

In the course of parametric programming one

of the following two cases can baea often met:

a/ To several values of the parameter following
upon each other, or even to a whole range of

them, may belong the same optimal progrsw,

b/ To several values of the parameter following |
upon each other, or even to a whole rauge of

them, may helong optimum programs of the samg

structure, although the magnitude of the indi-

vidual variables differs within the idenotio-

al structure,

In the first case we may say that the ranges

of the parameters are identical in terms of quantity,

while in the second case we may say they are identic-

al in terms of quality,

Por economic analyses it is always highly
important to know the limits of these renges of
identity. The knowledge of the expectable effects

may - as has been stressed - show where the activi-

ty has an effect defined by the criteria of efficienoy,
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/1f, e.g., the parameter on which the program
depends is ths world market price of some engin-
eering product, then, depending on the fall in the
price, we may set reasonable limits to the produo-

tion and exports of the product in question./

A solution having essentially the same contents,
dut being in come cases of hipgher value, is the
sensitivity analysis performed with the aid of
stochastic programming, where the variables of the
program are random variables and the optimum
solution denotes a solution possible within a certain
oconfidence interval, /Though we must confess to have
no serious experiences in this field./ It is knowa
0.8. that the deviation of engineering output from
the planned quantities follows the pattern of normal
distribution. From that the confidence interval of

optimal solutions can be computed.

. As regards the changes in other factors affeot-
ing the development of exports or the structure, we
have practically no planning methods for these. In
respect of these non-quantifiable conditions, the
modification of some elements of the system of
Apcentives may provide some satisfactory solution,
The syster of incentives, certain effecis of economie

policy that can be taken into account under certain

eonditions are treated in Chapter III,
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III. i

System incentives connected with th ) tati %
of the policy of mgchine export promotion, i

1.

General characterigticg of the gysgtemg of
establishi a te dn t

In the engineering tndustry the increase of exports
depends, among others, on the attitude of the producers
/enterprises/. This attitude cennot be "prescribed" in an
administrqtive way, but it has to be directed by economic
regulating means and incentives, A greater importance is
given to this in engineering industry by the fact that
central development decisions influence the exports less
than for instance in the basic material industry, The

necessity of incentives comes up in the economy of most

of the developing or medium-developed countries and this

is proved also by the expreiences in Hungary,

In many countries, measmres of import restriction
and export promotion are adopted in order to stabilize
their international payment conditions. According to |
our experiences, however, import restriction, as a
method, cannot asgure a lastinz solution. On the one

hend, because any kind of restrictive import policy

has, in general, a breking effect on development; and,




- 160 -

on the other hend, because its effects in developing or
medium-developed countries czn be especially dig-
edvantageous, as they obtain the more developed technology,
up~to-date raw materials, semi-finished products primarily
through imports. Therefo.e the restriction of imports -
congidering the rete of technical development which is
experienced all over the world - means necessarily that
their backwardnesc to the most developed countries will

increase even nmore,

The solution cen be found exclusively in developing
exports in such en economicel way which makes it possible om
@ long-term basis that tlie increase of foreign exchange
receipts of exports should keep abreast with the increase
of import .eeds. Naturally the develcprent for purely
export purroses /in other words, the production ol
eommodities for which there is no requirerent at all,
or only to a mininul extent, in the internal market/
cannot be a general aim, except in the case of countries®
having a very li:ited internal market and raving a
deficit in raw materials. But we have good reason to
presume that if a part of the production capacity
established according to the requirenents of export
morkets will be used for asales on the internal market,
this will result in the substitution of imports which

sffect indirectly the foreign trade balance in a

fevourable way.
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A basic problemof the development with the aim
of exporting is that in foreign markets there is e
keener competition, the risk of marketing is bigger,
and in most cuses the prices which con be obtained are
lower than those of the interncl market. /To s certain
extent, the trade between socialist countries forms an
exception to this. Tnis trade is corried on under
government sgreements being velid for several ye rs,
end containing compulsory quotas, nnd theac n-reerents
give the security of norketing for tiie contructin:
parties/. There is a basic question of the endeavours
directed to export promotion: are the producers interested,
or can they be made interested, in undertaking a bi_ ser
risk, snd is it possible to coupensate the lower
receipts to be anticipated when sellins on exterral
markets. It is obvious that producers caonnot Le expected
to increage the export if it means a loss for ther. In
countries where there ig a sreat effective deannd in
the internal market, the high profit which can be

achieved at the favourable local prices ri.y make

possibly for the producers, with a view to utilize
their capacity better, to undertakec lower profit in
export sales, or even a certain ioza. In general,
howe¥er, it ic necescary for the state to as:-ist the

export sales by various rethods.s

The forms of assistance of machine export in
Hungarian practice can be divided into two big groupss

A. general systems of rnaking interegt in exports,

Be {rdividual export sutstiies.
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A,

ﬂgng:gl gystemg of machine export promotion,

Apperently, the best way of spporting the export
promotion pro;rime discusced in the preceding chapters

of this study ‘s by giving individual /enterprisal/

encouragement, Lo doubt, thic ic necescary cnd loter on
we sliall state what ethods are used for thig purpogses;
nevertheless, the prerequisite of the elaboration and
realization of «ry kind of export promotion prosram ig
to maintain a general system of interestedness in
exports., If this does not exist, the initimtive
precisely in this kind of export promotions is lacking,

and 1t can hardly be imazindd that this con be substituted
by the initiative of the state.

The creation of a genersl interestedness in exports
in @ national economy sets the following two problemss
8/ elimination of the disadvantages in export sales

a8 compared to domestic sales;
b/ as:uring a profit to exporting enterprises which is

bigger than that of domestic sales,

If we wish to m~ke the system general, working auto-
matically in all forms of marketing, it is clear that the

rate of forei:n exchanze should be examindd.x/

p 3

/In the following we assume that this method can be used
by countries whose nctiongl currency is not convertible
and who are not members of some multilateral trade
agreement or where the state mokes it couipulsory that
foreisn exchan;e origineting from rarketing abroad should
be sold to the state bank,
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Our experience shows that the officisl rete of
foreign exchanges fixed on the basis of the gold
parity maintains /and sometimes even increases/ the
differerce of earnings between domeastic cnd foreign
morketing, as it does not trke into consideration the
difference between the production costs of the industry
of different countries. The exchange at officiasl rate
of foreign exchanges earned by exportsg is, ac a matter
of fact, contrary to the interestedness in exports,
since the difference between the price level of the
international market snd that of the external market
should be fully borne by the producer. It is customary
in international practice that the banks value the
different clearing foreign exchsnges - when buying
exchanges - at different rates, if the country concerned
effects its trade, or a great part of it, within the
framework of clearing arrangements, The deviation from
the official exchange rate, however, follows the effect of
the movements of the interni.tional money market, and it
does not teke into account at all, or in a very small
degree, the differences arising from the point of view

of production costs,

If the official rate of exchange being in force
presents these problems, one would conaider as logical
to resort to the devaluation of the national currency,
with a view to increase the interest in exports., But
in this connection the following should be taken into

considerations
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- The zeneral develustion would affect not only the foreign
trade turnover, but also e.z. tourist traffic. The
experience prove, however, thst the compcrison of
foreign exchangec outside the field of commodity flow
/e.g. on the basis of tlic consumer’s shopping basket/
show a smoller diffevence thin the comparison on the
basis of production costs. Thercfore a devaluation based
on the latter micht decrecase unreasonably the value of
the notionu:l currency in tourist treific, whereas a
devaluation based on tre former compirison /nzmely the
one according to tHe coasumer’s shoppin: basiet/ would

not be sufficient for the encouragement of exports.

The ch nze of tlie officinl rate of exchenge, i.,e, the
general devaluation of national currency - if its aim

is encouragement of exports -~ would not mean a

sufficiently selective solution., Partly, because it can
put in advantageous or disadvantageous position, from

the point of wiew of export, such branches off industry,
where this is undesirable because of the general econonmic
structure, and purtly, because it can estoblish a '
disproportion hetween the exchange movement of the

coumodity flow and of the field outside comuodity flow,

- Naturzlly, 2 general devalustion of currency would make
elso the import more expensive. Though thisg moy be
gdvantego:s for Y e internctionc: balance of payments,

but at the same time restrains technical development and
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thereby, viewed in perspectives, the export as well.
/In the following we refrain from discussing the
impact tn imports, as it is not the objective of

this study/.

Owing t> whet has been mentioned, in the planning
of Hungarian economic policy it as moreuseful to
geek methods wuhich hcve the cume effect in certain
fields - from the point of wiew of export en-~
couregeent - as nhe change of exchenge rates but

at the sume time wiich can be used in a sufficiently

gelective way /even according to pranches of industry/
and wnich make their effect felt only in foreign trade
turnover. Such a mcthod can be in the foreign trade
the valuation of foreign exchanzes in a way deviating
from the official rate - called shadow exchaente rate -,

or the use of "foreign trade co-efficients".

Having studied this question in greater detsils

we have found that it the foreign exchonge produced
by exporting compun es is bousht by the state or by
an suthorizcd bank at a hizher rate thazn the official
one, this produces a double effect, depending on the
extent of the deviation from the official rates

- for gsome enterprises it will be poscible to eliminate
the digadvantace of selling in export markets, as

compared to domestic morketing,

- for other enterprises export sales mcy become even

more profitable than domestic marketinge.
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The extent of foreign trede coeeficients can be
fixed in differcnt ways. Experiences in Hungary show
/what is also proved by the literature on economics of
other countries/ that in practice it is ugeful to apply

the Principal of "avarage cogts" or "marginal costs",

The principal of "avarage costs" meang that calcve
lations should be made On a national scale about the
exchange price income of the total export sales,
expressed uniformly in one of tke foreign currencies,
end this should be compared with the price income
erising from the Supnosed domestic marketing of the
same volume of products, The ratio of the two gives the
value of the coefficient, Actuelly, compsrison is made
between the price income and not between foreign and
domestic production and marketing costs, Thig is
es:ertial because the calculation takes into consideration
the profits fronm marketing, too, which depends not only
on production and hurketing costs, /If the aim of the
study is to fiqfﬂfhe iaeans of export encouragement, of
course the profit which can be attained in the domestic

market cannot be left out of consideration./

Here by the term "coata" the costg of export, i.e,
foreign exchorngpe eariings ghould be understood, in
other words, it should be caleulsted what ie the
averace value of domestic 9nle which corresgponds
to a given unit of foreian exchinge income /e.g.

1&/.1f an enterprise getn 11 same income by
sellings the Coreion exch e enried throusgh itg
export as if it would ve gold the voodg in the
domestic morket, in principle it 5 ¢ o same Tor

the enterprise wether 1tpxp0rtg or not
But if the income isg bisser, most probably it will

. induce the enterprise to export.




The besic data of the same calculations can be used

for the definition of the "marginal costs" here, agein,

we mezn income snd not production costs/. Whether we 3

calculcrte the retio /foreign trade coefficient/ of
export price incomes snd price incomes in the domestic
rorket according to products, groups of products,
enterprises or industries, they will surely  digsperse
arournd the average of national
are products which can bring a
than what could be ottsined in
fall beyond the "margin" within
export. Of course, it would he
"margin" in an exact woy. After
to the conclusion thet if thc rutio of domesiic and export
income of 2 product exceeds the avers. e of nutionzl

economy by more then 50 %, it is not practical to sub-

gidize the export ol thisg product,

The following table is given to illustrate whet has

been mcntioned:

economys Obviously, there
much sm:ller export income
the domestic :orket, and
which it is pcying to
difficult to fix this

experiments we lizve conie

X ; Ce . g C

Branch / Dower'ic incowe/  Shere in total
xport incore expoxrts

Machine industry 52 £t/8 10 %

Light industry co n 15 %

Besic uotericl industry 58 " 30 %

A-riculture and food

industrie 64 " 45 %

Average of national

economy 60 Ft/8 100 %

N
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x/Ha

turclly, the dispersion n~round the averoze vzlucs
of different inductrics ig ~lco congiderable. /The
everaze of nztiokal econowy hins nob hecn calculated

by averaoging of the above branches/,

The foreign tr:ce coeflicient can te crlculated
both with ire principle of "cverage! aad of tle "marginal costs",
There ccn be no doubt thot the principe of lirit mearg a
stronzer encourasement for export, as il encbles in a
wide ranrge ihic export of producta earning a rctio below
the average, Its risk is tlnt it may bring about a general
price increase in the domestic market and undesirable
inflationary tendencics., "he primary reason for thisg is
not the fact that the enterprises endeavour to achieve
4 himher income in the domestic market assured by the
"marginal rcte”, since in iwany countries the absorbing capacity
of the internal market ig rother restricted. It is ruch
rether through increasing the costs of imports that the
high foreign trade coefficient hoa effects linked up with
each other. /In anotier context we h ve already referred

to its disadvantageous effect orn techinical development/.

At the agome time the definition based ou the "principle
of avercges" i35 more gselect've, it means an encourzgement
first of 511 to enports which produce a more favouruble
rctio tian the average of national economy, But it does
not exclude thit - in certain cases .~nd by adopting other
methods - the gtate ghould not subsidize / support /

enterprises exporting at a higher retio than the average.
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v“haig approech to the question s not without problems in
thc cane of new developrents. In principal a better
coefiicient should be given than the averzge to the

new developments, if the production costs are favourable,

BB

\e requirements, in principle€, should increase,

On the bagsis of the considerstions mentioned hefore,
in the new gystem of economic managerent introduced in
iungary on Jarucry 1, 1968, the foreign trade coefficient

hoo been determindd on the basis of the principle of aversage,

It should be noted thiet in the procciice of
IR

1.

Hungarian economic monugement, tie introduction
of foreign trede coefficients ploys un important
role, as it docs not mecn si: ply the creation

ot the method of export encouragement,

Preveously =z douole price aystem wug in force

in the interr:l v rict, according to which the
producin: and uger's enterpriges received ond
paid respcctively the prices valid ‘n the h
interncl . ret for the exporled roods as well f
ag for the imported ones. The diffcrence between
the price o! the exteriel uirketl and that of the
internal =orlect apperred in the result of the
foreisn trodeenterprices in the form of a sum to
be puid to the state or in the form of state
gubsidy.

Therefore it g veen a matter of basic importance
for fereipgn trgde activity to establish the
organic relntionship between internal and

external prices and to put an end to the double
price syctem.

In other words, the foreign trade coefficient represents
the domestic price of the foreign exchanze in the field

of commodity turnover and the costs related to commodities,
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and this domestic price is uvniform both for the
purchase by the bank of the foreign exchzonse delivered
by the exporter as well .s for the sale of exc.cnge to
the importer. The experiences geined concerning the
foreign irode coefficient us a rerkcet regulating

instrument ore gs follows:

- Its estoblichment determines the interest in foreign
trade for the wliole economy and at te seme time
periits the comporison of receipts snd expenses
arising in forints or in foreisn exc. ange. It
orientates the enterprises in their decisions

concerning the product composition of exports.

= As 't is volid for a lonzer time, its orizinal
effect cen only be ch:nzed - in cases when it
it absolutely necessary - by apylying other

economic, merket regulcting instiruments.

= In view ol the fact thst in Hungary export hag a
very high shere in the nationzl income, the
export interest ezclablished as a result of the
foreizn trode coefficient can play a decisive role
also in the direction of the general technological

development,
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Por the non-commercial traffic affecting the
populetion - includinz slso tourist traffic - a so-
called ™non-comrercial™ rate cen be fixed. It cen be
fixed starting from the consumer purchasing power
parity in such s way that the importa-ice on tourismg
ig taken into consideration, For instance the non-
commercial rate of exchange of the US g corresponds
wilh the supplemented rete of exchanze qu.ted by the
Uationol Bank of Hungary: 1 ¢ being caqual to 30 Forints.
The rate of exchange of the currencies of other
capitalist countries can be determined in relation to

the US #, according to the gold parity.

In planning statistics, the getilement of foreign
trzde turnover is effected by the coefficients being
uniform for every forerin exchnnge snd valid for exports
ag well ns for imports. One of the elenmcnts of these
coefficients is the officinrl sup lemented rote, the other,
which can be chanced more flexibly, is culled "price
factor" /actually t'e disagin/. From January lst 1968
the extent of the price factor hun been fimed nt 100 %
for the dollnr snd 20 % for the rouble, accordin:ly the
coefficient walues used in the internal settlement of
enterpriges nre: 1 dollar being worth 60 forints,

1 rouble being wort 40 forintg,

Prom what has been mentioned it follows that the
foreign trude coeflicients express the aversge
"producin ;" costs of the dollnr and rouble, under the

conditions of the given commodity structure, comnercial
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conditions and prices of Hungerian foreign trade, The
coefficients are not differentizted eccording to commodities

and sre equelly valid for exports =nd imports,

The present difference between the doller and

rouble coefficients is caused a number of fectors, such as:

- The comrodity structure of Hungarian export greatly
differs with countries of dollar setilenent from

countries of rouble settlement,

- There is o certain difference :1so in the level and
proportion of priceg prevailing in spcialist and none
gocialist mzrkets, In the trode with socialist countries
the prices, hased on capitelist world narket prices,
ere establiched tuking into considerztion 2 longer
period -~ in order to eliminate the distorting effects
of the .arket - and they are vzlid for a longer period, too,.
Ir. the tr:de w'th non-socislist countries, prices
reflecting the current conditions of supply sand

demend exict,

- The cost needs of exports sre glso different in

the trsde with socisligt end non-socialist countries,

For example:

- 1n general Hungarian export to non-socialist countries
‘have higher transport costs than the export to

soclalist courtries;
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- the export receipts which can be attained in
the different capitalist merkets are considercbly
influenced nlso by the customes tsriffs and

diseriminsticns applied by partner couniriesj

- in exports to non-socialist countries we h-ve
to reckon with additional comercial charges
/e.g. commis~ions, etc./ which do not artse

in the trede with socialist countries.

Naturslly it is also clear from the sbove that the
formetion of foreign trade coeflicients should be
connected with the chaznge of market conditions,

with certo n elements of trude policy aims and,
consequently, with the change of the Hungarian expor$

structure as well.

/In order to facilitate this survey, in the

following we leave out of consider-tion the fact that
in Hunpary there are two kinds of foreign trade
coefficierts. This abstraction, however, does not
affect the valuation ol the axperiences of the

system of coefficienta./

According to our experiences, the extent of the
average production of foreign exchange of the
national economy can be determined by the following

method:
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1. Ve convert the foreign exchsnge price which can de
attecined in the external mrrket to free dollsrs,
at the vslid rnte, reducing the eamount by the
costs arising in foreipn exchcnze in the course

of nirketing /freight, comiscion, ete./.

2. Against this, we cet the current, expectable internal
price of the exported commodity /including the
calculable profit/, sdding to it the costs
arioing in forints in connection with the export
/packing, trcnsport/ as well as the comission of

te Hungarian foregn trade company.

The comparison of &ll foreign exchange values under 1.
with the total forint amount under 2, gives the extent
of the average production of exchange of the econony,
end this forms the basig of the establichemnt of the

foreign tr-de coefficient,

The most important effect we expect from the foreign
trade coefficient ig that it should induce most of
the enterprises automatically, - without gtate
subsidies -~ in accordsnce with tine princille of
proper interestedness, to compare directly the
results of foreigh and domestic marketing and to
decide in favour of exports when working out its

development and marketing progromme.,

We have exomined, therefore, how the epplication of
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~

foreign trade coefficients influences the promotion

of export.

Wie heve alresdy referred to the fact thet the
average of the own costs of exchange production of the
different branches of eesonony, and within them the
branches of in‘ustry ~nd enterprises, disperses conside-
rably around the gvergge costs ef exchanze production
on a national scale. Due to the fact that the central
bank buys from the en$erprises the exchange earned by
export on the basis of the foreign trade coefficient,
irrespective of their own costs of excliange production,
those enterprises, whose own costs of foreign exchange
production is lower than tie average of national

economy, are put into a more advantageous position.

These enterprises can m ke an "extra profit" in
the export sales, compared to the domestic sales. It
is obvious, therefore, that they will seek the
developrent of exports firdftaking into conslderation
their exicting capacities snd luter by expanding
these capacities.The extra profit enables them to
give better sslories to their workers end engineers
ard thus to enploy the best larger stuff, and also to
use a bigrer part of their income for invest..ent

purposes,

The endesvour to incresce exports, however,
comes up agcinst the corpetition in the externcl
ricrkets, If the e terprige does not went to zive up

t*.¢ extra profit on exports, the corpetition corpels
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it to keep up with the requirements of up-to=-
dateness, quality, etc. arising in the markets,

For this aim it o5 %o . -ke ugse of t'c resource
available for development purposes, too. In this
way the endeavour to meet the market reguirenents
brings ebout tie continobus increase of the
technical lcvel o7 procuction. If the enterprige
uses parts, component unitsg, mcterigls, etc.
supplied by an otler doucesiic enserprise, for
incorporating them in the priocuct to be exported,
it is obvious that the enterprise, too, will raise
its require. ents tow-rds the cooperating partners
in order to assuie thet the final product ig up~-to-
dote. Tor the hisher requirements it can pay by ceding

Rl

a8 port of the extra profit on ¢xports. Thus it zlso
contributes to raising the general technical level

of inl=nd production,

This process is slso advategeous for the whole
of the econonmicnl liTe, as the country porticipates in
& more intensive form in the international division of
labour by ‘lie export of the product of such an enterprise
which can produce foreign exchange at a lower cost than
the avarege of t e rztional economy. Thereby it mokes
use of the comparztive advantages offered in the

international divigion of labour.

Let us :ve o look at the table given on pzze 9,
Amonz the diffe.ert Lrianches only the machine industry
is below the avaraze, It is logical that we shall find

here the rost “ronchies and enterprigses, which
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can renlize extrz profit on exports es a result

of the foreipgn trede ceofficient. Though the systiem

of forei-n trade coefficient has been introduced on
Janucry lot 1963 only, tiie data of even these few months

shiow that there ic a definite tenderncy for the increase

of exports in such branches of machine indu:try.

Denominstionr of branch Exchange Lxport incresse
production January -~ sugust
avaraje 1967
Pt/ taken 100
Illachine industry altogether 52 112
Vehiicles 55 140
kiachinery, equipment 50 150
Telecormrunieation,
vacuun technics 53 156
Instrument industry 65 83
Electricnl machining 72 102
metal ware 73 107

Thus a part of the export can be realized by
means of the foreign trade coefficient under more
favourabie conditionsg,  the other purt under leg:s
frvour: 3le ones. The enterprises whose exports produce
an exchnn-e production which ig nore favourzble than
the coefricient, con mike extra profit compared to
whet tley could mnke by domestic m:irkcting, while
enterprises having less favourable forei’n exchange
production ~ compared to the domestic morketin: - can

export with a deficit or with a smaller profit.+/

£
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Notet For simplicity’s sake, hereinafter we shall refer
to the former gropp of enterprises as "profitable",
to the latter group as "showing deficit", bat we |
would emphasize that the enterprises "showing
deficit" mry be profitable in the domestic marketing,
only they cannot mzke extira profit in exports due
to the foreins trode coefficient,

The question is raised, weter the export "showing
deficit" i,e, producing foreign exchanze at a less
adventegeous extent tl.an the coefficient, should not
be given up. Thic would be unambgnosly to the national
econoilyy only if the fowourzhle export "showing
deficit™ could be elimin:ted witrout any difficulty by
a gurplus of oindther ex.ort the cocfficient of which
makes it posiihle to realize a profit /in other words,
if cepacities of production and ianpower can be con-
ve ted for t:is purpose/, =nd at the same time all of
the newly introduced comroditics could be market:zd

in foreign countries imm@diateiy.

The eliminated "deficitoug" export could Le bslanced

= in port or in full - by the simultaneous decreage

of imports from t:.c same maricet,

Unless either one of thege two conditions are
fulfilled, the equilibrium of the foreign trode balance
vould bhe Jeopardized owing to the introduction of the
coeflicient, Theréfore, under the exicting circumstances,
vie conroiv give up the volume of export "showing deficit"
without oy consequence, A gudden decrease of exports
would ‘n sny case bring cbout a great disorganization

of the whole economig activity, and a congi-

derable decreace of enployment and living standards.
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In order to maintain the determined level of
exports /even to enlzrze the exports siovwinzg deficit/,

it is neces ory for tic state to coinpersagte institutionally

the enterpriges concerned for tc d#ifference of results
arising between home and export morketing., This purpoce
igs gerved by the system called stzte reinburserente"
compensating for t.e differcrcec of productiv ty. In its
form , this sy=z=lem me rs export subsidy, in ils content,
it mcans ihe rei.bursment of t:e difference of price
income., In ilungary we congider the systen of stiate
reimburse cnts as an economic ingtrumcnit of exrort
nmonegement, ©s a necessery, but a tewporecry category

/though it will not be in function for a short time/.

The aim of tne state reimbursement system ic to counteract
/or diwer:i the effect of/ the foreign trade coefficient
in certain fields, in order to ensure zn export level

of optimal structure crd tendency which is necessry

in the given circumstrrces. Its application must comply

with tlie followin: reguirements:

~,

- It should promole lie export turnover in s volume
necessery for ¢ equilibrimum of the foreign trade
brleice, but it should restrict exports which earn
foreign exchiange ¢t costs nuch miiier thrn the overage

of nationrl econosy, i.e. the uneconomical exports,

- It should represent such an objectively given
regule¥ion for the enterprises, wiich enables them
to hrve gecure and independent mansgexme: t system,

The state reimbursement fixed for a longer period

e o A <
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8ioulc play the seme directive role in the monezement
of enterprices as the forei n traode coefficieat,
= It should rlso contribute to the graduel formction
of o more fovourchle corrodity patierh end direction
of export turnover, wrhich under the given circumgtances

would be optir: 1,

A

A8 g clecr from the obove, the stote reimburse-
ments sre not or itel cutormetically, but on certzin

conditions, cucha 2e:

- The enterprises cab 3et state reimbursements, if
compouring L:e homc expenditure zad tieir price
receipts c:lculated by the foreign trode coefficient,

their export cetivity chovfa lasting deficit which

can be elirin: ted only =fter e lonser time. The export
of the produat of e enterprise concerncd ig to be

meintsined bec:uge of foreien trcde balunce reassons,

= The stcote reimburserent ig sener: 11y not fixed for
covering ihe deficit o7 specific procucts or aroups
of prod:cts, hut the wholc export ectivity o the
producing enterprises concerncd isg ¢ ken as a besis,
Stcte reimbursements cen be fixed for individual

rod.cts geperatelv onl: in exceptionsl caces.
3 J p

= The question whether the stote reimbursenient ig
Justified shoull, in gener-l, be examined and
deciled separately for the two micin p- yment areas

/countries with dollar and rouble gettlement/

like in cese of the foreign trade coefficients,
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The state reimbursement becomes an intcpgrel pcrt of
the income of thec cnterprise; the nencral regulutions
concerning th: income of enterprises /taxation, etc./

regulate tlieir utilization.

There rre different forms for the applicction of

gtate reimtursements:

~ Export premium being proportionate to the turnover
/linear premium/
It means that on esch unit of foreign exc'an-e
earning produvced by export .. over aznl above the
foreign trude coefficient, and to complement it =
the enterprise sets budget allowsnce /premium/ of

a fixed rate,

Theoretica1ly thie form is azprlied for enterprises
which have a not much hig er index of fcreign

exchange production than tlie forein trode coefficient
go thot it can be presumed thnt by the help of vorious
measures it ca* becone & "pro’itable" enterprise
wnithin a relantively short tine, and tuerefore

we do not wish to rdduce its export.

- State reimbursement paid ~ccording to a fixed volume
of turnover,
If the export which is unfavourable in comp-risen
to the foreign trade coefficient is to be mzintsined
8t the mo:t, «tthe exiuting level, or i we want
to prcvent the decrease of e:.nort durin: a temporary

period, it is poscible to ;ive a fixed reimbursement

i
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to ti:e enterprisce in one sunm verly. It can increase
its export above this level only at bhe expense of
ite own result, but b has to schieve t.e foreigzn
exchengze receipt prescribed as a precongition of
the stote reimbursement, Another form can be if in
cuch a case t'e linear premium ig approved on
condition th-t the enterprise can benefit by it

only until the predetermined turnover ig reached,

As ean be seen from the above, it is partly due to
necesgity that the foreign trcde coefficient is
counteracted by the ap liaction of state reimbursement,
According to our experiences namely, the ideal solution
of stopping from one year to the other such exports of
meihine indus ry which "show deficit", i,e. bein: less
edvantagzeous than foreizn trede coefficient, cannot

be carried out. On the omie hand it iz obvious that the
enterpriges should be given the opprtunity to adapt
themselves to the new circumstances and on the other hand

the decrense of exports should be prevented,

On the basis of these congiderstions the state reimburge-
ent does not provide an extra profit, i.e. an advantage
for the export, it rssures only an identical situation
with the domegtic marketing. Ther:fore the question

c¢an be raised why it can still be ranked amon : the
systems encouraging the export promotion, and what

its function is asg such,

Here it should be recalled that one of the conditions

of state reimbursement is that it is fixed ot the
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level of enterprises. The average production of foreign
exchaenge of an enterprise can be derived from the actual
costs of foreign sxchsnge production of the commodities
produced for export by the enterprise. Expreiences

show that thege costs present great differcnces even

within one enterprise, as compared to the average of

the enterprise.

lowever, tiec state reimbursement is allowcdat a given
time, taking into consideration, the given export
gtructure of the ente prise, but for a Jonger period
/3 to 5 years/. If the enterprise changes the
commodity pattern of its ex-ort by increasing the
e.port of t.oce coumodities which can be marketed at o
nore favourable index than its gvarase of foreign
excsihinge production, in this relctive wny the enter-
prise can mcrke ex'ra profit on exports., Let us take
the following example:

The machine tool worke "NMatador" works with an average
cost of foreign exchange produc.ion of 70 forint per
dollar /in o her words, it gets 10 Ft/g state
reimbursecenrt/.

'he export gtructure of Lhe works in 1967:

Prodiict Unil cost svport Cost of Price Profit +
of Toreign ~lue exchinrre incorte ir  Loss -
excrian ¢ Tooo £ -roduclion looo i't
prod, Ft[ﬁw
l.iodic 1 drillin -
mcehine RE OJo 74,2 600 44 500. 42 00u - 2 500

2. Redinl drillin -

rechine 17110 5C,0 300 15 000 21 000 + 6 000
3. orizontnl ii-
1in: mei 5 55,0 600 39 000 42 000 + 2 000
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4. Universal lgthe

VE 1060 €0,0 200 16 000 14 000 - 2 000
5. Univers: 1 1lgthe

VE 200 75,0 300 22 500 21 000 - 1 500
Totel: 70,0 2000 140 000 140 000 -

If the enterprise did not rel a state reimbursenent, its
entire export activity would be ‘n deficit, gs itsg

total amounts to 140 million “orinte,while its forcign
exchange errning is 2 million &, for which it would

get only 12 million forints calculated according to the
foreign trade coefficient. Due to the state reimbursement
it can realise its totel export with deficit, and

within it, the products under 1, 4 and 5 cen be exported
with e deficit, which is sompensated b0y te export of
the products under 2. and 3. The reimburge~ent ig
guaranteed by the state for the yeaes 1968-1970,
Therefore the enterprige makcs calculaiions how it

would be possible to change this neutral position into a
profitable one. It is evideat that the enterprise should

increase the export of the items under 2, and 3, at the

expense of the other items. This can be carried out with

the existing capacities, with smaller inputs, already

in 1968, by making certein resrrangements, In this wey the

following result can be achieved:




Product Unit cost Bxport Cout of Price incone
of for.exch, in excnan;e
prcd. FPt/Z looo & production
in looo forints

R:diel drill Ri'lo 74,2 A0 29 680 28 000
Radial drill U"11o 50,0 5 25 GO0 35 000

tor.:milling
mach. L. 5 65,0 600 39 000 42 000

Univ,lathe
VE loo 80,0 50 4 00C 3 500

Univelcthe
VE 200 75,0 450 35 150 21 500

Totsl: 65,5 2000 131 430 140 000

Thig re-no thet =t g re lcvel of export but with the
c."n ;e of the conpoegition, t'e enterprise ccr make a
profit of iore¢ then 8 mil'ion forints in couparison

with the previors yerr. If this profit ig gspent for the
promotion of the expcrt of the items under 2 =:d 3, a 10
per ccent incrense of exports in the following years can
bring a profit of furthier 5 to 6 milli.n forints. Natur.lly
the gstrte reimbursement induces te enterprises not only
to such <h nges of the export composition, but also to the
reduction of production costs, as they can also meke a
profit by redncing the unit costs of foreign exchange
production. These efforts .t the saome time make them more

compcetitive in foreign mcrkets, end in the perspective of

a fem years they can mcke stete reimbursemerts superfluous,

cg the enterprice willbe able to mike profit by foreign

trade coefficient ac well,

Connect.on ietween export nnd incoue rcroul: tiong

drom wi+t has been mentiorne! it cun be geen tiat the
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basic principle of the state reimburserent is to assure

for the export a profit position which is identicecl
with the domestic murketinr, Tiis identicsl position
mckes the enterpriges intercstecd in the increase of

exports especially in those cases, where it is pogssible

to chonge its structure of products by a rel-tively small
expenditure in favour of products with wahich a favourable
foreisr excharge production con be achievad, A further
precondition ic that the de.tnd of t''¢ domestic mcrket
for the products of the enterprise concerned should be
setigfied on the whole, becruse ot erwi-e the enterprise’s
endeavour will be to market ti.e products at home, 2ll the
more so as ther€ is in generul a smoller risk for demestic
marketin:;;, the costs of marketing are larger, even at

a theoretically identical profit position., These points
of view are especially import:nt in the machine industry,
becauce the possibility on changing the structure of
products is grest, and there ig olways a smaller business
risk in the internal -zrkets than when exporting., That ig
why the system of state reimburyements, il necessary,
should be riade suitshle for assis.ing the encourgrerent
of exports by gupporting sgpecific export developrents,

A generesl form of tliis can be, if instend of the mere
difference between the f-rei:n trade coefiicient and

the own average cost of foreign exchunoe production of
the enterprise, a grecter arount of state reimbursenent

is granted, /Referrin_ to the example of the mochine
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tool worke —entioned before: the airount of reimbursenent
civen ig 15 Tt/@ incstezd of lo Ft/#. Tuis enables the
ernterprisc to mi kc a hi-her proTit on e:ports zlrersdy

ot the bverinning thon by @ ¢-~lic merlketin , ~nd thig
prolit con furd cr be incre-scd Ty the rezcurc: relerred
to in t¥ic exruple. Such a o bgidinin; ol crijort "¢
itguified only if t' e productyg,or = srocient »oxt T

tham, of t:e enterprise concerned are up-to-date, and

-

the conlitiong of the er.ver il marlict

LS

peraspective development of exporis ond congogque~tly

- by incresgir t.e wonitude of serics - the decrcnrgoe
-

0" prodveliio. coste op vell, in t le recpect o cre is Lo

1 .

szrect need ol dthie indliviinel deve'oprment znalyses

renvioncd previously.

Te ol er form of export sibsidy czn be te stote
reicburserent granted on certcin fired conditions,

[

“here is e posgibility, nonely, for "necreusing proge- |

rceaively tl.e amount of siste reimburseient cllowed

up to tiie level of the average cosis of [oreisn

exc: anje production, if & certiin value is exceeded.
This induces the enterprise not only to irrpove the
pattern of export und to reduce the costs, but also
to incresse its export within the snortest time i

possible, by developing and modernizing its products. ?
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Let us tcke avein tre former exa:ples in
1567 the export of il.e muchine tool WOrxs
arounted to 2 millior dollrrs. .9 2
concdition of griatin: the strnte reimburse-
ment it con be stipulcied that 0 e workg
increcses ilgs export in thc next year io

Z 2,5 million, it will _et o reci. bursemcnt
of 13 "t/&, and if it suceeds in in-
creaginz the export t. ¢ 3 million,

the rote of reimburgerent will be 16 7t/

Thnis form os stste reizbursement can directly uLe
cornected with the implemert-tion of zn export developnent

brozr.rie, If the rizchine -3l works mentioned in our

exenple was a new investment, the introduction of itsg
procucta in Torei-n . -rXetg rcquires various cosits which
do not crise in the cpge of nlready introduced products

or in the intern:1 merkct. In such o caue tha state
reimbursement ean be a useful form of the support of
export to overcome the necessary temporary period, possibly

2-3 years,

\

The only general problem of\stote reimbursement, as a
gystem, is that .the enterprises get it as g price income,
/This is due to the foct that its alm is to divert /Baige/
the foreign trade coefficient in order tom maintuzin the level
of exports, that ig to s&y, it means the reimbursement of
the price income difference existing between internal and
exter-al marketing./ Due to this, there is a direct
reletionship between the state reimbursement and the

profit of the enterpriseg only in such a case when the

share of export in the total marketing of the enterprise

is gonsiderable.lf the enterprise can increase the price
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of its products sold in the internal merket, the increase of

nrrice income nchieved in this wey can essily be higher,
t.rn t e differcnee of price income agsured by the stcte
reirburserent. In this case, in our oppirion, the enferprise
will not endeavour to maintain or increace its export. This
rears tret tiie encourcgement of export which can be

)

attained by the strote reimbursement is greatly influenced

Ly the ef ective deiond of thie interncl z.rket for the

proiucts concerncd, oo well s by the limits of its
abgortinzg copocity. Thig pr blem too, 1o closely connected
with the cttitrde of the economic policy mentioned in
Cicpter I concerning the objectives for the mechire
indugtry markct, the budget policy of the state and with

the income policy, etc.

Consequently it seems desirable to propose the working out
also of such a gystem of export encouragement, which
elimin.tes this problem of the state reimbursesmcnts nd

vitich con creste a clesar-cut interente iness in exvorts.

The solution® roy be found in the introduction of such
a form of mcchine export encourceement, which wculd be

¢: rried out within the oystem of st te rejulction of

incone, ine different werieties of thic form are not
unicown inhany industrislly developed counlry in whose
economic policy the objective of supporting the machine
export jg included. To wmcke it more concrete, here we

“ave “iie different tax allowances and variosus forms of

tax refunds in mind.




- 190¢ -

As the oim of this study is not only to snzlyse the
formg of export encourazgement in cenerzl, but also

to survey the experiences of the practice ?dopted

in Hurgery in this connection, we think it more useful
to discuss the solution used in practice. Ve have to
point out, however, thzt the experiences thot we heve

at our disposcl of this solution could n.t be collected

during 2 lon; time,

This solution motivetes the introduction of such a
tex-free state allotment, i.e. of & tax refund, which
directly increases the profit of enterprises to be

encoursaged for the development of export,

From the point of view of the enterprises the tax refund
is a more favourazble form of suoport than tiie reirmbursement
of the price income differ:nce and at the same time,

i1t is slso easier to survey by the siate as rezards to

its expectable effect. It is not possible to celculate
precisely beforeand the net smount remainin: for the
profit of the enterprise, from its pure income, thus

the enterprise cznnot know in advaince whether the efforts
made in the ‘nterest of export will elgce be reflected

in the same extent in its own clear profit, The tax
refund, on the other hand, newns a clear profit., It is
more clear-cut encourcginy instrument for Lhe state because
it is not probable thati tre enterprise will try to
counteract its eflect by iacressing its prices in the

domestic marketing. /Anart fron rore exceptions narel
3 e ]
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it has not any change to have such a price incresse

accepted in the r~orket, which has the same effect on its

e G s =

pure incorie as the tax refund./ : W?
A9 thig method asnures a congiderable advante e ivor the g
enterprices, it is justified to stipul:te gcoricter conditions
for the tax-refund than for the state reirbursement. Therefore  $

a double condition iz stipuleted for this stote ellobrents

- increase of the proportion of export murkcting within the
total marketing of the enterprised;

- increase of the export leveil,

The fulfilment of this double condition requires efforts of a

different degree from the different enterprises, thot is why

the most practiical method for determinins the extent of all
allotment /subsidy/ seems to be the claboration of sorie kind of

progressive tax-refund schedule /table/.

Example for the tax-refund gchedule In ¥t/¢

Eﬁange of Tncrease of level of export in nercentare
proportion ?
of export /1 ? 3 4 F) 6 7 a 9 10 P

-2 - 0,5 0,75 1,0 1,75 1,5 1,79 2,0 2,75 2,5
-1 - 0,5 0,8 1,1 1,4 1,7 2,0 2,3 2,6 3,0
o 0,5 0,75 0.9 1,7 1,5 1,8 2,1 2,4 2,7 3,1
1 0,75 0,9 1,2 1,5 1,8 2,1 2,4 2,7 3,3 3,5
2 l,0 1,2 1,5 1,8 2,1 2,4 2,7 3,1 3,5 3,9
3 1,2 1,5 1,8 2,1 2,4 2,7 3,1 3,54,0 4,5
4 1,5 1,8 2,1 2,4 2,7 3,1 3,5 4,0 4,5 5,0
5 1,8 2,1 2,4 2,7 3,1 3,5 4,0 4,5 5,0 6,0
6 2,1 2, 2,7 3,1 3,5 4,0 4,5 5,0 6,0 T,5

x/ The numbers given vertically indicsle the decrease or

increase of the share of exports.
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Thie form of tex refund, too, can bte connected with a
concrete export development procsramme so that the
export considered as useful by the state shuld be
prooted not only in the phese of the realization of
the investment, but slso in the reslization of the

products manufactured,

The significonce of this kind of export subsidy lies,
ilowever, mainly in the fzct that the enterprigses will
probably r:ltc "ntensive eff{-rts to develop their

exports not orly by uakine use ct the exiuting capeacities,
but also by tle expasnsion of threir production. At the

seme time it is ~lco possible to influence the commodity
pa tern of exports on o long~-term basis by decidiny

which hrenches of industry will obtain first of all the

faeility of tex refund.
2.

urther met'iods of stste supoort of the machine

export development prosr-mme and promnotion of

maciine export

Besides the establiciment of the interestedness in
exports concentrated in sencril or specific fields

of economy /e.2. branches of industry/, other forrs and
methois of ctate sup;ort muy become necessiry, too, for
the implewentation of export development pro-rcmmes of

-great importirce, lere we hive in mind firat of 211
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thoge cases when certein enterprises wish to increcse

their exports ss a result of s peneral interestedness

in exporting, but they d» not hnve sufficient cupitel

at their dispossl, ~nd threy need the proiit attainable
by the developmcnt to te paid in advance in order to

be able to cerry out the necessery expension of their

production.

Credit preferences

Prcferences can be granted for investments with a

view to export machinery through credit policy, in a

direct or indirect way. Giving support by gigte

investments is a gener:1l method of preference. They

ccn compromice the following:

- In enterprisgsl invectnents alming the development
of export, the related infrastructure facilities
/e.g. roaa construction, brench railway connection,
house-building, etc./ are given by the state free of
cherge, from gtote resources, or the state grants to
the enterprise concerned g long-term losn without any
iﬂterest or with a low interest.

- The state can elso perticipate directly in esteblishing
the production copucity desigzned for export purposes.
The necessary finencial rescurces for the development
cen te inande available by the stote free of charge, or

in the form of = long-term losn.
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- Fin 11y, the stote con elso decide to renlize come
big investinent w thout the participsmtion of enter-
prises, by using menns asuigned for investment
rurpoges from the budcet, if the invest-ent serves
esgentially the development of esport or the
appropriate chrn-e of the export siructure. /Here
first of 271 tre settin-: up of new ccmplete plonts
integrzted factories crn Ge congidercd./ It should
taken into account, however, th-t such z solution
can not be chosen frequently, because the state is
compelled to uce its investment means predominatly
developments not destined for production.
In countries where there sre ‘mportent producing plants
or big enterprice units in state ownership, it also
occurs that, in order to pror.ote the central development
targets /for insta:ce to develop exports/, the state
owned enterprise§are otligzed to spend & fixed proportion
of their investments for the promotion of centrelly

determined objectives.

A greot importaonce should be attsched, as a whole, to
the egbove forms of stcte supports, as the bigzer export
development prozrimmes, in genexwl,exceeds thie posgi=
bilities of even great enterprisesbetter off with
capitol, ond they require the harmonized snd coordinated
development of tihe production of geveral enterprises,

In a’dition to tl'ir, however, the preference to be

gr:vted for export development purposes to be reanlized

by the enterprises, without t ¢ participztion of the

gtate, is also very importrnt.




This preference can be given thorough the terms and
conditions of the credits aveilable for *the enter-
prises.The greater the influence that the state has

on the bank system, the more efficient this form of
preference will be, Obvinusgly it is the most efficient
if the development credits, or at least a predominant
pzrt of them, are granted to the enterpriges by the
gt=te bank or banks. /In Hungary, for instance, it is
the Government that approves .he directives of credit
policy which - among others - stipulste zlso the

preferences applicnble for the development credits/.

i

Let us examine the variocus types of lhese preferences.

- o8t probaily tie most import:nt preference can be
the stipulation of the crecit period, i.e. the
periocd of re ayrent or' the credit. Thus it is

possible to reserve s certoin credit period for

investments gervin: the developmen! of{ export, i.e.

from the lont-terr /e.;. 12 years/ credits a1l other

kinds of invertments cun be excluded. .
- The timiny of the eredit repayment mry 21so be a form

of preference., If a long-term credit ic gr nted, the b

first instclment con be envisaged a year or two later,

or an obligution ¢f & micimal instzlment cin be

stipulated for the first years repayment in order

to give more time to tle enterprise for developing

the export of the new production capacity end for

organizing graduslly the increasing rarketing.
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- Prefercnce can be given zlso by the rate of interest
to be fixed. Similarly to the credit period, certain
preferénces of interest r'y be reserved exclusively for

irvestments serving export purpoces, hut it is zlso

~2

possible not to chrrze ony bank expenses ond thereby

the interest is reduced relatively.

We Lave pointed out in connection witl the state
investrents thot the bizger export development pro rum.es
generclly exceed the possibilities of individunl
enterprises, because the modernizstion tnd expansion

of the cspccity necessary for manufecturing ¢ certain

erd product cannot te solved without the nroper development
of the vroduction of the enterprises cooper:ting in

this manuf: cture. T™is 1is important especielly in the
mackine incustiry, where thc enterprice producing the

end proiuct works renerally with o great number of
cooperatin pcriners. ‘Iherefore it ig neces<gry for

this enterprise to coordinate nn- hormonize its develop-
ment concepts vith its portners supnlyin: picts and
comporent units, If t ¢ enrterprise exportin, the end
product is wil ins to share tle profit on export with

tae cooper:iing periners, it can expect of them to tske
pert in the risk of development, tc supnort its credit
demznd precented to the bank and also to trive up the
necessery credits for facilitatin:: ti.eir own developments,

In such a c2se it is rezgonable to extend *he credit
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preferences also to the cooperating partners and
to determine these preferences in such a way that it
gshould facilitate the ascociation of enterpri.ses

/capital merger/ with the aim of export development,

Support of the machine export by credit policy

Under t-ie heading there aretwo groups of questions
to b8 discusced, First: tre domestic financing of
export marketing, second: creditas to be granted

for marketing abro:.d.

In connection with tbe domggstic financing ef export

merketing, two mein problems arises

- The enterprises cen get the countervalue of the
goods supplied much later when it is exported than
when sold in the internel market and this can make
it necegsary to apply for condiderablc credits in
some cases also for financing the current production,
Thie increases the costs of production for export
even if t e brnk is ready to disc-uni lie negotiable
documents reprecentin_ tiie countervolue of the oods,
The ~reaser distences of tr:nsport end the kcener
competiti~n in the ~xzport -crkets requlre gliorter
delivery terms and thisz mskes it neces~ary for the
enterprices to ncintzin bijger stocks of finighed
and semi-finished _:so0ds thrn te onea they would

need Tor dormeatic rerketing., Por th:ls pirpoce eit™er

2 pert of L c resources of the enterprise is tcien,




- 168 -

wilel €011¢ ol cxvize e Lre” Sop ile develop:.cnX of
prodiiction, or involves e ize of crecit, In esch
cose U e enterprise considere the export merketing

a8 less sdvante:ous,

If we wint to stirulate tre increase of e:poris, thece
problens should be solved oy a flexible ap lic:iion of

the credit sad flnencing policy. is a metter of feet,

in this respect not precferences are needed, Lut such
lreasures wiich corpensate the dicadvantageous position

of export. Such ressures can be: t e reluction of digcount
rate, for %he export stocks gronuing of credits for

oper>ting funds at s low rete of interest,

The export of certnin products of tue machine indust:y
coen be effected only on credit, If the product ic a
newly developed one, itg economny rarely - kes this
possible, not to meniion t!e fact, that many enterpriges
have not the necessary conditions enabling them to grent
long-term credits, both as rezards their risk and the
required capital. Therefore the support of the gtate ray
be necessary in this ficld as well, in order to promote

the export and to ensure the markets,

In this field tie fdlowing forms of state support can be

considered:

~ In general, the long-term trode acreements concluded by
the state envisaze government credits to be grantead by
one of the parties or by both of them. These government

credits provide g genersl fremework, or cover the supply




of ziven commod:rties or groups of commodities
accordinz to the terms and conditions approved by

both parties,

Deliveries under jovernzcent credit mean cash receipts
for the enterpriseg, as the credit obligntion is
sesumcd by the state. By acsurin: the participation

in government credits the state renders considerable
assistance [or tlec implementction of certicin export
deve lopment pro.rommes ana for increasing the export
of the enterprises concerned.

At the same time the government credit makes it
possible Tor the receiving countiry to ascure the import
of such invest ent goods which promote the realization
of its own export developnent objectives., This is a
widely used metlod.

- In internztinnal relations between the big banks it is
olso comnon to grant financiol credits for different
periods of time,

According to these arren:ements, the banks settle by
immediate paynent the orders for payment received from
the other bunk. Tiis reniders posaible the conclusion
of contracls between the importer and e porter also

in cages when otherwise t'ie supplier would not be in a

position to extend credit,

- If it is neces-nry for the renlizntion of export to

zriant enterprise credit, the state can directly contribute

to it in the case of industries enjoying preferences.




Purthermore, the stete can diminish the risk of the
enterprise by givin; export credit guesrontees under
favourable terms for fixed trensactions or for g

gcope of transactions,

vatur2lly in countrieg where a special permission is
necessary for the enterprises to grant credits, the
direction of export by stste can be effected in such a
form that priority is given to certein iiportunt branches
of industry wlen considering the avplications for credit

peratigsiong,

Customs

Besides the solutions rentioned above, the suprort of

the export oriented industries _ at least so fer as

tiiey cen be competitive - requires to protectthese
industries in the internsl morket agiinst the competition
of the identical finighed goods imported. Thig protection
ageinst t e compctition of import is, hLowever, g double~
edced weapon, becruse it %'y result in the leisureliness
of the indugtry to Le developed, In spite of this danger
protectionism cennot be 111y avoided, since the
commodities produced by the new capacities cinnot be
merke ted inmidiately w«nd completely in foreign norkets,
If the competition of imported roods endangers the
utilization of the capacities, it oy love g deteimental
effect on the initi.1l rentability of tie entire export

developing activity,




The most suitable and generally applied means of

protection against the computition of imports are

the customs tariffs as well as other financial measures / deposition
syatem, etc, /. The fixing of the degree and

the applicution of the customs procedure regulations

provides o ratlier flexible means of protectiny indust:ies

and production branches receiving stste priority.

FPurtherrore, the tariff system cen be used for supporting

in a more direct furm the export oriented produc.ion.

For economic reasons, the cose of the import of certsin

raw materiels, seri-menufactures and prodwtive ports,

high tariffe are charzed, or tariffs coneidered as

high from the point of view of utilization and in

these cases the production costs can be diminished by

means of tariff concessions or tariff exemption, Thus,

if the state regards it necessary to assist the export

activity of an enterprise, this can be made in the

form of customs refund or by tax exemption, o

Long-term governrient-to-government osreementg, s

Kedium-developed and developing countrics sre in need

of increngin: their outer economic resources sand for

them moke use of the possibilities [or export development
as well as the firancicl weaistunce /credits, etc./
of more developed countrice, Obvionaly, if thev Jo not

succeed in (ulfillin: their export ter-ets, their demand

for foreign usyictunce perheps their dependence also

will incresse moreover, it renders the reparment of

T T



the credits received earlier more difficult snd
thereby agrrevates their balance of payent problems

in the long run,

In view ot fhis, the countries in question have a vitel
interest in reisinz the means necegsary for tieir
development from their own regsources to an incressging
extent. In the initiel period they hcve to muke use of
foreign financizl resources to & creater extent, but

this can te only a temporary solution end cennot replace

such en economic policy whichecan ccceler te the genercl
development of their economy and increzgesg appropriately

t.eir export capacities and genceral exportin: potential.

In support of this it is worth mentioning
that in recent yerrs thc role of foreign
financicl resources has decrensed in the
econoric relotione betwernn develop na ahd
industrinlly developed countrice. In 1961
the so-cilled "aid and ascisionce® repregented
0,87 % of tre sross nabtion:] product of
developcd countries, wherens '« olire in
1964 wog only 0,66 ,, arii aop L1y they
show a decreocin: tendenc., 1. e Lhion,

as t-oeir nbsolite arount gt oonstes round

8 million dollors, Under the: e circomatences
the deweloping countrics cun only finunce
their imports from developed countrics
increasinzly from itheir export receipts,

The development ot the export potential requires more and

more the realizetion of fTirm export developing prosrzmmes
and g$he agscistance of export marketing by the state, as
well as a deterrined economic policy resulting in the

lonz-term government-to ~overnment agreeirents on which we

have laid great emphesis tefore.
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According to the present pr:ctice the long-term
rovernment agreeme ts ore gener:.11ly concluded for

3 to 5 years. i. reements concluded for an even longer
period rre especielly edvante ous for developing
countries. 48 a rule, tie a"reements resulate on a
bilsterel basis the contents /e.g. volume, commodity
gtructure/ of the exchange of goods between the
pcrticipaiing partners, the ~ode of puyments connected
with the exchenne of rgoods, the granting of credit
reloted to thig trade, the scientific ond technicel

cooperstion, renderin:; of vsgsistance, etc,

It ie rigiful, however, to ask, why the btilateral
lons-term agreements sre considered useful at a time
when the development of world .rade advances toward

multilateralisn,

Ko doubt, multilaterality is perhsps the most common
and comperetively mogt efficient form of the trade
relctions between countries having a developed mcrkct
economy. But the pertners toking pert in multilaterality

are countries where there ic no biy difference in economic

development and competitivenec: in the world .urkct.

For a redium-developed oo developing couniry toe
pcrticipotion in thic mi'tilaterality would cause

congiderable problems, as it would be necessery that the
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comnodity stocks to be exported by this country should
be convertible from the point of view of the market
/in otier words, it shoikd be morketeble anywhere uhdér

the given conditions of the world g «et competition/.

But trig i

w

not ener-lly asrured end therefore the
developing countries would be hendicapped in  the multi-
laterality of the conpetition ol the world wari<et, their

export would 5o back and Sheir pcytient problems would grow.

Tie :oods excharced mutuclly witanin the frime of bi-
laterzl trzde szreemenis ore predominuntly such zoods
which could not be plcced only be .crketed with excegsive
sacrifies on beln'f of the exporter, due to lhe conditions
of multilater~l trede. Therefore the lec=s developed
countries cre prrticulorly intercsted in cerrying out
ti:eir trode or pirts sf it vwhithin the “rome of agreements
aiming et te bilaterz21y bolonced setilemerts of pcyments,
The lon-term o -reemerts zre conclu’ed precisely to

agiure these conditions of bilster~l trede by permeznent
ingtruments tius crectins a certain lon ~term security for
the develop.cnt of export, whether the areements comprice
liets ol -oo0ds of an indicutive charsvter or with fixed
quotcg, the controcting perties guarsniee that they will
fiecilitate snd prouote by suivable governme.tal instruments
the import covered by tre azgrecment, during its
velitity, in cecordance with the vel'e licencing

~d

tnd pey.oient system. This bileterc] - cbility lasting
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geveral years 1s particularly importsnt for countries

wiroge poyment position shows a lasting disequilibrium

snd the unfroeseeable chanyes of the world market. The
bilateral stebility of foreign:-trade policy ie

advantegeous also for t:e conclusion of lonnz~ternm

contratts between enverprises, the purpose of which
is to facilitate the reaslizztion of export development
progrcoxmes. It can be recommended mainly for the pro-

motion of the export of rmachines and equipments

requiring a longer period of time for the production, , E

transaction and crediting.

x b 4
X

In the opinion of the authors of this study, the
planing and orzenizetion of rachine industry development
and nachine export oricnted development ccn be carried out

most effliciently by the joint and horionized application

of the methods described in the there chapters. In
t'is respect we can gafely say that completin_ thing task
depends not only on lhe riethods of planning of the

gector, but slso.on the economic and financial policy

+nd on politics as well,
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Appendix No,1,

Qhecking and evaluating questions prepared forp

3he long-term development programs of engineeringx/

I. Product development

l. Do the technological parameters of the product

attain the world lavel?

ﬁ 2. Relying on the 8xisting ressarch and develop=-
: ment basis, is thars a possibility to maintain

the product on the desired world level?

3. If the existing research and development basis
i1s inadaquate to maintain the product on the
desired level, is there a realistic chance to

create such basis?

9 4, If the domsstic research and development basis
necessary to maintain the product on world

level cannot be created, do conditions exist

for production on world level if documentation

1s taken over or licences arg bought?

3 5., Is it necessary to expand the range of products?

6, Justification of the cholce of the product from

the point of view of usability,

I1. Conditions for up-to-date production

l. Order of magnitude of the rational scale of

production in terms of annual outpus,

x/ The answer had to be elven in the form of yes - no,
or by giving the required date,




3.

4,

Se

7.

III,

1,

2,
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The same in the plant determining the world

level,

Proportion of domestic demand and the rational

scale of annual production in 1960 and 1980,

Ratio of the rational annual output to the
world production /in lack of such deta, to the

production in some leading country/.

Proportion of output in 1960 to the rational

scale of annual production,

Does the production technolugy actually used
conform to world level or can it be raised to

that levsl?

Do the plants determining the world level
perform only fitting and procure the spare
parts from the specialized enterprises or =
apart from standard parts - produce all verti-

cal stages?

The situtation in respect of specialization

within the Council for Mutual Economic Assistence

According to the principles accepted in respect
of the specializaticn in engineering products
is it expaedient that Hungary specializes in

the product in question?

Has been a decision taken on the specialization

of the product within the CMEA?

I T T I e
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3. Is the specialization allocated to Hungary?

4, Has there been any proposal prepared on sps-
clalization by a working panel or section

within the CMEA?

5. According to 4, is Hungary proposed to spe-

cialize in the product?

IV. Qapital intensity

1, Diract and total capital intensity of the

industry,

2. Investment requiremsnts of the product /the
Oommittee determined in sach case how far
the "consequential investmantsg" should be

taken into accuungﬂ

V. Naterial intensity

1. Material and labour intensity of the producs.

2. Does the product réquire any materials in

short supply?

VI. Indicators of aconomic afficiency

VII. Results of tha long-term plan collating dig-

cussions

1. Exports /roubles or quantity/

2. Imports /rcubles or quantity/
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vIIil. rt possibilities ¢
1, To developed countries
- relatively rapid development may be expected
- relatively slow development may be expected
- stagnation may be expected

- there is no export possibility,

2. To less daveloped countries
- relatively rapid development may be expected
- relatively slow development may be expscted
- staghatior may be expected

- there is no axport possibility,

IX. Special wishes in respect of vertical development

connected with the product to be_developed /short

summary/ .

X. Proposal of the Committse un development

l. Domestic production of the prodict is expedient,

2. Domestic prodiction of thy product is expedient

only with considerable sxports,

3. Proposed quantity for 1970 and 1980 accordirg
to the study.
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Abpepdix No,2,
factors taken int [*] t in the Committ

evaluation of the studign

Character of

No Pactors answer
1. Do the technical parameters of the
product attain the world level? yes - no
2. Is there a research ad development
basis available for keeping the
product on world level? b
3. 1If thers is no research and develop-
meént basis available, is there a real-
lstic possibility to bring 1t about? "
4. Is there documentation or licence necess-
ary to create the research and develop-
ment basis? bt
S. Is it necessary to expand the range of
products? »
6. Does the production technology attain
the world level? »
7. Has production tha character of fitting? "
8. Has production a vertical character? »
9. Is there an import content? "




Oharacter of

No Pactors answer
lo., Are there export possibilities

- to developed capitalist countries? yes - no
11, =~ to less developed capitalist

countries? "

12. 1s domestic production expedient? L
13, 1Is domestic prcduction expedient only

in case of substantial ex;orts? "
18, Indicator of labour intensity:

manpower necessary per one million numerioal

forint of outpat Ane nhighest value data

obtains first rank/
15, Investment volume /the lowest is best/ "
16, Incremental investment indicator

Pt/Pt /the smallest value is best/ L
17 Incremental exjport investment

Pt/Pt /the smallest is bast/ "
18, ZProduction estimete /by order of magni-

tude/ billions "
19. BEBxport estimate /by order of magnitude/

billions "
20, Domestic requirements /by order of mag-

nitude/ billions "
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Character of

Ko Factors answer
21, Export efficiency indicator in numerical
socialist relation g/g data
22, Ixport efficiency in non-socialist
relation g/¢¥ .
23, 4s 21, Ft/g "
24, 4s 22, Ft/g »
25. Demand on manpower /the biggest ranks
first/ "
26, of 25: sengineers /the biggest ranks »
first/
&7. of 25: techniclans /the biggest ranks
first/ .
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Appendix No, 3,

Specification of engineering products

in the sector-model

3‘001 structures

Storage tanks

Piping

Hand tools for genaral use

Hand tools for spaecial use

Special machine tools for industry use
Cutting machins tools for metal industry
Plastic moulding dies

Industrial fittings ‘
Pittings for dairy plant and fire-fighting equipment
Fixtures for buildiny industry

Pipe Jjoints

Sanitary equipment

Pire-fighting equipment

Locks, fittings for furniture

Other fittings

Screws, bolts, nuts, rivets

Packagin: materials /steel and mltll/

Hand tools for agriculture

ingiues, prime movers

Steam boilers

BEquipment for air cooling, heating, conditioning

Pumps, compressors, fans, blowers
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Blevators, conveyors ’

Metalcutting tool machines: lathes, planers and
shapers, drilling machines, milling machines,
grinding and finishing machines

Machines for forging and hot stamping

Machines for cold manufacturing of sheet and rod
material

Special tool machines

Railway locomotives ard motor waggons

Railway cars and waggons

Buses

Trucks and lorries, dumpers

Notor ocycles

Ships

Mining machines

Machines and equipment for metallurgical works,
rolling mills and foundries |

Machines and équipment for building materials
industry

Other machines for heavy industry

Machines for disintograting, sizin,, charging,
mixing

Machines for chemical industry, petroleum refining,
the textile, the leather, the rubber, the wood,

the paper and the food industries
Tractors

Tillers




Seading machines

Machines for chemical plant protection

Harvesters

Transmissions, gears, gear drives

Bearings

Couplings, clutches

Springs

Electrical motors and gensrators

Tranformers

Low-voltags electrical equipment

liph-tension slectrical equipment

Electrical heatin. equipment for industry

Rectifisrs

Blectrical driven hand tools

L{=-ray eguipment

dquipment for electrical wslding

Stora e patteries, cslls

Electrical conduit fittings

Electrical lighting fittings

Equipment for kitchen and catering trade

Household slsctricul appliances

Telcgraph ard te¢lephorne apparatus

Wire communication

Radio transmission and receiving sets, TV receiv-
ing sets

Radio recseiving and electro-acoustic equipment

Electronic sets
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 Blectrical ¢quipment for remote indicatiom and
control
Industrial electronic equipmant
Rectifiers for communication
Components for cormunication apparatus
Blectricul sourcss of lirht
Blectronic valves
Other products of vacuum-engineering
Mschanicul instruments
Thermic instruments
Optical instruments
Physico-chemical instruments
Blectrical instr:mnents
Blectronical instruments
Medical instrumentg
Therapeutic ang test sets
Laboratory instruments
Photographic equipment
Apparatus for school demonltrutioh

Officse machinegry

Gas generators for welding
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