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In = relatively short paper it was ilapossible to describe ull the
features of industrisl project evalu.tion in Hungary. Therefere
we stressed the pcints we consicered the moct important, Ve

also assume that the vusic chareccterirtics of a centrally planned
model are known. In cuse it is not so, we would recommend &
study of the paper "Planning for Economic Development" U. Na
1964, New York, Vol II, In this volume the reuder will find &
complete description of the Hungarisn system of centrl planning.

The ideas, views and critical rerurks in this paper should be
coneidered as the privste opinicn of the wuthors. None of the
ideas or remarks in this puper may be tuken as officiul statements
of any Hungariun effices or authorities,
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Introductions Davelopment strategy and conditions,

During the last twenty years Hungary has changed from a relatively
underdeveloped agricultural country into a relatively developed
industrial country. In this process the high rate of industrial
growth rlayed a very important role. Detween 195C-60 industrial
production has increased b, 10 percent on an znnual average.

The economic structure of the country changed r~dically. W“hile

in 1938 industry produced 35.7 percent of the national income

and agriculture contributed 36.5 percent, in 1961 70.3 percent

of the nationa' income has be n produced by industry and construc—
tion and only 20.4 percent by sgriculture. Accirding to census
data in 1941, 48.1 percent of the working roopulation was agricultural
and 22.4 percent industrial while in 1G61 the share of tlie agricul-
tural population decreased to 35.2 rercent and the share of the
industrial population increased to 231.7 percent of the tctal,

These r-sultes were achieved to a large extent through extensive
investment activity. Before the II orld ‘ar the share of accumu-
lation in nztional income was no more than 3.5 percent annually.
During 1949-62 this prerortion has increacad t. 29 vercent om an
annual asveraze. It has tc be wentionad hers, however, that in some
years the sharc of accumulation in the national income increased

to as high as 35 percent annually., This fact can not be seun

from the statistics becauce of the two level, distorted price
system, (Low rrices of carital _oods and high prices of consumer
goods.) The orice system changed in 1959, pefora the war about
15-20 percent of total investments was s»ent on industry annually,
while between 1950-62, with tke exception of two years, the share
of industry in total investment outlays increased to about 40 per—~
cent annually and in 1953 has rzached the peak with 47 percent of
the total. .e montion bere thesc fucts to indicate thst ruring the
last twenty years in Hungary special attention kas been maid to
investment problems and also to research and experimentation in
order to find the proner criteria for evaluation of industrial
projects. There are some results., .e can not, however, statz
positively that we found the solution and now we hive the correct

system, principles and methods of industrial project evaluation,
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The first lesson we may draw from our 20 years' ezperimontation is

that the formulation of the corrcect criteria for irndustrial

project evaluation is extremely difficult.,

In this paper we will try to draw the most important lessons
from our past experiences on the one hand and to explain those
new ways and means we intend to use in the near future, on the

other,

The question to be answered is this: what fzcts and principles have
we to ccnsider in order to formulate the proper criteria for
project cvaluation? And the second qiestion: what are tha right

ceriteria and thc methods of applying them?

The _sccond lesson we should draw from the Hungari-n cxporiences - and

this is probably the most important - is that it is impossible to

formulatc such gencral criterii which are arplieable in any country

st any time irrespoctive of the given circumstances, Such general

criteria arc ron existcnt. Criteria of projcet cvaluation in general

dopend on two factors: (a.) on the dovelormont stratogy and

(b.) on the cconomic situation and pessibilitics of a given gétntr

in the giveu poriod g time.

The first factor, however, is not indcocndont of the sccond and
both of them aro changing from timc to timc. By = development
strategy we mean the long tcrm development targets and the means
requircd to fulfill them, on cccnomic situation and possibilities
we take into consideration: the «xisting axount of capital, labour,
natural endowmcnt, and the institutiinal framcwork of the cconumie

activity. Since both of th- atove mentioncd factors are changing

over timo the criteria of project cvaluntion have to chaengc too,

As a cunscquence the criteria nre rlways highly rclative by nature.

This, of course, dces nct mcan that we :rc unible to formulate
relatively stable criteris, In g centrally planned system it would
be impossiblc to claborate investment pregrams for the economy as

& whole without some kinc of critceria clchorated on the basis of

the above menticned two determining facters, In a markcet ceconoimy,

of courso, whore investment decisions are tzken . vrivate enter-

prisus the conditions and criterin of the
different but therc -

investment decisions are
re Mmany similaritics ccamon to buth systoms.
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In reocent yorrs, -cuncaic r scarch duvetod wttentiin - beth in
the i.ust ~nd _aet = to oxperigents which provide proper metheods
in chousing tho optinum v-rient within given liziting f-ct-ra

(mathematic~l prcgromaing).

The liniting £ .ctors ucu=lly ar. officinl pl~ns anc “evolopment
programs prep-red by lecading eireles cr guvernrents. un this
basis, cconomic models arc built. Tho audole ueually start with
the limiting factors cstablished in the fficial programs, Those
liaiting f-cturs arc built intc th. mcdels and tho optimum size

of tho sctivity is calcul-ted -t these limiting frctors. In other
wordss thc criteria of the ortimum variant -~ro detcrmincd cutside
the model and the model itself is dominated by thom. The optimum

is always relative and deyends un the ovaluation criteria, whilset

the evalurtion eriteria are detcrmined mainly by the Jlevelopmert

stratoegy.

At the samc time, rusearch sfforts are seldom dircected to finding

out the pruper ways and means and methods of how to elzberate a

long term development str~tegy, and further to {oruulate a sound

investnent program cn nationrl and scetirsl levels, applying the

ceriteria determined by the long turm devel:pment strategy. This
ig one of the main reasons why it is sc difrficult tc forrul-tve
the criteria for project evaluaticn. In the renl planning
activity the criteria for industrial project evaluation have bceen
decided with tho eclaboration of the long term develeooment program,
In the optimum calculations the criteria of cvaluatiun are built
into the model as limiting foetors and the optimum variant is

a rclative cntimum, in rclation to the limiting foctors decided

upon by the trrgets and objects of the leng tora dcevelopment
strategy. We base this statumcnt on the real experiences gzincd

in the development of the Hungarian cconomy.

The post=wor rcceenstruction in Hungary enced in 1947-48 und a
radical changc cf the sccic-ec.n.mic structur. begzn, The develop=
ment etratcgy elaborated by ieacing cirecles co.posud such grals

as: speeding up the ratc of griwth for o long run, industrializa-
ticn at a high specd, full employment, ecmplete roceonstruction of
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agriculture and infrastructure, increase of consumption, ensuring
complete economic and political independence of ths country,
reaching the economic level of the highly developed industrial
countries within 10-15 years etc. It was obvious from the beginning
that the fulfillment of the above mentioned tarsgets require a very
large investment activity. To achieve tiese ambitious goals three

variants of an invectment progran had been considered: .

(a) A rapid increase of investment in such a way that consunsption

also increases, however slowly, as investicent and national income

rise.

(b) A rapid growth of investaent at a &tagnant level of consumption.

(c) 4 rapid growth of investment at an absolute decreasing level of Q

consum,t.on.

A% the same time the economic conditions and possibilities were as

follows: external resources were nut available; the development

targets had to be achieved by domestic accumulation and resources;

the natural resources of energy and basic raw materials were very

limited; a large part of the main raw materials and machinery also

had to be imported; free labour resources were at hand but mainly

unskilled agricultural labour force; agriculture and infrastructure

were socially and technically backward; the economy had an Yopen"

character; export-import sensitiveness were high; the institutional

framework had been transformed from a market economy into a centrally “ ‘

planned model based on the stute ownership of tools of production
etc.

The official develomment strategy accepted the first investment
variant. Rapid growth of investment and a moderate increase of
consumption were the targets in the first Five Year Plan (1949-54).

National income was expected to rise by 63 per cent and consumption
by 35 per cent.

At the implementation of the plan, however, the government was forced
to achieve all the adove mentioned targets 3t _the same time and as

rapidly as possible. 1In consequence of this development strategy
the third variant of the investment pProgrum was realized. Investument

increased rapidly whilst consumption declined considerably. In this

— -
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paper we cannot explain all the conse: uences of the development
strategy. Therefore, we shall focus our attention on the consecuences

connected with the criteria for industrial project evaluation:

(1) The above mentioned ambitious targets decided by the development

strategy and the forced implementation of these targets within a
relatively short period of time has shifted the whole development
program towards an autarchic-type development, neglecting the open

character of the economy. Every capital intensive raw material

producing branch had to be developed at a very high rate and also
every branch of mamufacturing. This situation necessarily led to the
dispersion of the limited investment resources: the volume of unfin-
{shed investments continuously increased, the average time of pro ject
completion did not increase and the technical level of new projects

lag ed behind the required level etc.

(2) Determined by the development strate.y the basic criteria for

project evaluation became as follows 3

(a) every project providing the planned increment of production
in quantity has been considered useful and necessary irrespective of
the cost and commercial profitapility of the project.

(b) the basic criterion of a pro,ject was the maximum level of

production and employment the new capacity could produce.

The Hungarian experiences without any doubt indicate that the criteria

for project evaluation are determined basically by the development
strategy.

‘Je would like to call the attention of the reader to some of the

consequences of the applied criteria in the extensive phase of indus-
trial development which might be useful for some developing countries
with an open economy where the extensive period of industrialisation
has just begun. In Hungary between 1949~53, the share of new con-
struction in national income was about 15 percent. The ratio of
construction to machinery and appliances was 5.3:1. (It is worthwhile
to mention that the same ratio in the U.S.A. at the end of the

nineteenth century when the industrialisation drive started was about
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3:1, and after the gecond 'orld dar it declined to 1l:l. Mo eover,
machinery became a little higher than construction). .t the same
time, in case of new projects the capital coefficient

increment of national incoma
increment of investment

was no more than 0,28 while in old factories every one umt invested

in expansion and reconstruction produced 3-7 unit increment.

Between 1957 and 1962 the construction-machinery ratio kas changed
to 1.3:1 while the capital cocificient increased from 0,23 to 0.39.
In the first Five Year Plan abcut 35 percent ¢f the national income
has been invested and the national income increased by 50.3,0 about
8-9% on an annual average, between 1958-62 23.7 percent of national
income was invested while the increment reached 38.8% or about 7%
in an annual average. In addition to this personal consuaption has

increased considerably.

In the 1960's investment aecisions were dominated more and more by

the criteria of eff:ciency and profitability.

The basic shortcoming in our opinion of the development policy of the

1950's was that the open character of the economy has been neglected.
Therefore, in an autarchic-type development the basic criteria of

project evaluation have been necessarily reduced to the maximisation
of output and employment. In spite of these difficulties one of the
most important targets, i.e. full employment, has been achieved.
Industrial employment increased from the 547.409 1949 level to
1.193.800 in 1962, During the 1960's rather a lack of labour power

is characteristic, indicating that the period of extensive type
industrialisation has ended.

Ae are approaching a new stage of development referred to in the

Bungarian literature usually as intensive type industrialisation.

The most important question of thie stage could be formulated as

follows: what shouid be the criteria for project evaluation in an

industrial country wiere, (because of the gcarcity of natural

recources, industrial raw material and energy) resources ete. are

very limited and therefure a large part of the national income is
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flowing through the channel of foreign trade (more than one tuird of
the G.N.P.). In the follecwing chapters we will try to summarise the
new efforts and research attempting to discover the proper answer for

the above mentioned questions.

11. Basic assumptions and theses.

(1) Definition of the “open economy."

e consider an economy to have an open character when the actual and

gotential scarcity of natural resources and conditions_makes it

impossible to utilise the existing and expected capacities in the

long run on the basis of domestic resources, at a full extent.

From this definition follows the basic charucteristic of the open
economy: the amount of foreign trade activity is very high measured
by its share in national income, both on export and import side.

The open character of the economy of course influences the criteria
of project evaluation both in the extersive and intensive stage of
industrial development. However in the intensive stage this influence
is much stronger. Jhile in the extensive stage the rate of growth can
be increased by building a large number of relatively low technical
level projects and using the maximum amount of labour and domestioc
natural resources in the short ran, in the intensive stage these
resources are already exhausted. The more rapid was the development
in the earlier stage the more pressing is the scarcity of natural
resources in the intensive stage since cayacities increased by a

large amount. The import needs of the economy are suddenly rising to

a gualitativqlx new level. Therefore, in an open economy {such as the

Hungarian economy) where a certain hi;h level of industrial development

ha& been achieved the implementation of any long term develorment

program, even at a reduced, moderate rate of arowth, is a function of

the increasing export ability of the economy.

This is the most important premise in an open economy which has to
be taken into account in any sound development strategy  Taking

into account the cumulative effects one unit decrease or increase in
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export produces much more than one unit fluctuation in natio 'al income,
in employment, and in tne living ctandard. This indicates a very high
foreign trade sensitivity. According to our present estimate one unit
decline in export through the decrease of import produces 4-5 unit
decline in national iucome. These ccnditions of course determine the

criteria of project evaluation. Lince the incre.se of national incoms,

employment ond consumption gre the function of the economy's_export
ability the most important criterion for project evaluation (and at the
Same time the most important criterion of efficiency of the national
economic activity) is the expected maximum net foreign exchange
earnings (yields) of a project, or of the national economy as a whole, _

in the long run.

If in the open economy the maximum of the net foreign exchange earnings

is the basic criterion, the character of the efficiency computations is
already determined by this very fact. On the other hand the criteria
of sectoral aliocation and project planning are determined too.

(2) An_experimental method for the calculation of net foreign

excharge earni ngs.

The objects of the experimenta are as follows:

(a) to determine the net yields of a single project (i.e. the
difference between the inputs and yields in foreign exchan,e for the
expected lifetime of the project.)

(b) to determine the expected increment of national incone
(expressed in foreigm exchange) produced by investnent expendi ture.

¢) to determine the expected net foreign exchange yields in every
sector and on this basis ailocate investment funds among sectors.
(choosing the "leading sectors".)

The first buttleneck encounteced by planners in these computetions is
the price system. In centrally plunned econumies domestic and foreign
trade prices are rigidly separated. Domestin producer prices are cal-

culated in domestic currency on the basig of domestic inputs., In

addition producer prices and consuner pPrices are separated both for
industrial and agricultural products. The changes occurring in
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producers costs does not reflect in consumer pricec. Taxes are diff-
erentiated by sectors. Therefore, caiculation of the real costs is
very difficult. Since domestic prices are sepurated from world market
prices (while more than one third of the national income is realized
on international markets) national income calculated by domestic
prices and in domestic currency is different from the national income

measured in world market prices.

In an open economy, however, where the real rate of growth is
a function of expory ability (and export ability is a function mainly
of costs related to international standards) efficiency of a project
or of the economic activity as a whole, can be measured only by the
net foreizn exchange earnings realised or realisable on the world
market. In order to get the net foreign exchange earnin s of the
economy (or a sector, or a project; we should be able to exprees
inputs and outputs in foreign exchange on the level of world market

prices.

The first experiment in this direction started in 1964, and it is in
process. The experiment is called in our literature "Jorld market
price model’, There are two preconditions we had to provide for the
computations:

(1) an input-output table containirg the guantative relationships
of sectors

(11) foreign exchange rates for compariscn of domestic and foreign
trade prices - substituting for the rate of exchange. In Hungary
since input-output analysis is very well known we have the proper
tables. The formulation of foreign exchange rates is however very
difficult, namely we need such kind of rates which take into consider-
ation the differences of the price levels of market and Centrally

planned economies. The root of the matter is that total domestic

production will be calculated in dollar prices on the basis of the

input-output table. As a result first we will be able to get a real
domestic price structure and as a second step we mizht have a static
comnarison of sectoral efficiency measured by the realised net foreign

et ———

exchange earnings of the sectors.

o
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The main steps of the calculations are as [ollows:

(1) The output of warious producing sectors will be calculated and
expressed in dollar values taking into account the average world
market prices possible at a certain time. The total output of a

sector shall be divided in two parts:

! Sectors total output p!

b.) secondary products

t of output
relatively few products of a & -mal’.ler par , P
sector which determine the
sectors profile. These products not products
products are subdivided into ‘3?31‘;0“1‘&117 char;cter;l-
the f?llowing two groyos: tic for tic for the

*.) main products

sectors sectors
products for products which profile profile
expory are not exported but their
but could be weight is
exported very little.

The world market prices of the main products are immediately given.

In case of secondary products we use foreign exchange rates. For
products not characteristic for the secto:rs production we use average
rates of foreign exchange calculated on national level, while for
products characteristic but not important for the sectors main activity
we use average rates calculated on sector level. At the formulation of
product groups is a basic rule in general to represent domestic
composition of production in every sector as accurately as possible.
Applying thi. method, the total outputs of the commodity producing
soctors are expressed in dollar terms b calculated in averuge world market

prices, i.e. linevectors of the input-output table are expresged in dollar

terms on average world market price levels. There are of course,
several difficulties to overcome during the calculations. We mention

here a few of them: in some sectors output is not homogeneous, price
calculationz of a single product are usually misleading and in such

cases wo have to use price indices related to product groups, etc.

Above we have mentioned the calculations connected with the comnodi ty

producing sectors. This is, of course, not enough. e have to
calculate the outputs of servioce producigﬁ-- sectors (conumnication,

J
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traneport, trade etc) and also output of construction. We shall deal
with these sectors later.

2. As a second step input of commodity producing sectors has to be

calculated taking into account averuge world market prices in dollar

terms, i.e. column-vectors of the input-output _table has to be

expressed in dollar terms. Since, in the first step we calculated

outputs of commodity producing sectors in dollar terms and intersector

T S

relations are given by the technical coefficients of the table, on
this basis those domestic material inputs originating from various
commodity producing sectors are algo given in the column vectors,

a expregsed in dollar terms on average world market prices.

The next input item of the column vectors is: import material. Dollar

prices of import materials however are immediately given. The most

complicated items of the column vector to calculate are wages and

amortisation which has to be calculated in dollar terms too. Calcu-

a lation of wage input starts from the so calied "food basket". We

i take the average world market prices of the products represented in the
"food basket" in dollur terms. In this way one part of the wage bill
is expressed in a proper scale. It is more complicated to compute those
services which are used by oonsumers. Je do not have the proper methods

yet and many possibilities are under discussion at the present time.

‘ [} The next input item of the column-vector is amortisation. The calcu-
lation of amortisation starts with the computations of the dollar
values of investment expenses. Before that, however, we have to be
able to express the value of construction activity in dollar terms.

The output of construction cannot be determined from commodity side.

. Therefore wages have to be determined first and later using various
calculation methods based on wage costs expressed in dollar values
output of construction (and in the same manner outputs of service
producing sectors) will be computed in dollar terms too. At the pricing
of amortisation a special index will be used which is a quotient of the
total domestic price of invesiment-replacement and foreign exchange
price of the same aggregate. The sum of investment and replacement is

given in investuent column of the table.
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The calculations are accomplished on tlires price levels:

(a) on the level of average export-import prices accepted in 1961
among centrally planned economies in foreign trade treaties,

(b) on the level of averuge Hun.,arian foreign trade prices with
tae western market economies, (In case of procucts which are not
exported to wostern markets we use the ..ethod of "price identification"
based on the comparison of technical-economic paraaneters of the given
product.)

(¢) on the level of average prices of one of the "main markets".
When the above mentioned computations have been completed we have the
following results: the balance of sector activity, gains or losses
in every sector expressed in foreign exchange terms (in dollars) and
the net aggregated foreign exchan.e earnin_s (direct and indirect)
for the national economy as a whole. These calculations, however,
are static by character. Therefore as a third step the model has to
be dynamised. Since we do not have an input-output table for every
year the foreign exchange gains or losses calculated for one base
year have to be estimated for other years or for a period of time on
the basis of changes in production, in technical coefficients and in
world market price levels. The estimated foreiyn exchange gains or
logses should be related to the for-.gn exchange value of investment
expenses in every sector.

The calculations reflecting foreign exchange gains or losses by

sectors for 1961 will be completed at the end of 1965 unddynamisation
of the model follows in the next 2=3 years,

e indicated above that the first picture is a static one, gains or
losses by sectors in a certain year. Therefore the next step is
to dynamise the model by interpolation, and get a picture about the
trends of gains or losses. Let us Suppose as a first approach we

are interested to «now how the foreign exchange balances of various
sectors have changed between 1951=61.

-

.
o e
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Let us suppose further that sector "A" had:

output » 200 million

input » 14Q million
Bulance of forei.n

exchange 5> 60 million.

Volume of production in sector "a" doubled. Foreign exchange gains
of sector "" interpolated only on the basis of the production index
equal + 30 million in 1951.

We suppose the developments in sector "A" in tae lact eleven years

were as follows: (in millions of &)

year Chain index Balance of foreign Charges in balarce of
exchange foreimi excnange in rela-
tion t> the previous ;ear

1951 100 30 -
1952 110 33 3
1953 109 36 6
1954 108 39 9 ;
195% 18 42 12 !
1956 107 45 15 k
1957 107 43 13
1948 106 51 21
1959 106 54 24
1960 105 57 27
1961 155 60 30
Total: v 125 willicna.

Taking into account production increase only «nd extrapolating changes
of foreign exchange yields during eleven years foreign exchange
earnings originating from sector " are ¢ 125 million total (discount
effects are disregarded yet). e neglected for the momert the effects
produced by changes of the technical coefticients lavour ypower, as
well as by world price level movements. Those effects, hoever,
should be taken into consideration teco. The proper methods to consider

them are not elaborated yet and various ideas are widely discussed.

At the final end calculated foreign exchange increases by sectors
have to be related to the foreign exchange values of invested capital
by sectors. applying the method described above we expect to get the
following resultss:
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(a) When the "world price model” is completed, all basic data
we need to calculate net foreign exchange earnings of a project, sector,

or the national economy as a whole are given.

(b) e vill huve a sound basis (difterence among sectors in ret
foreign exchan, e earnings) for sectoral allocation of investuent funds
baged on the principle of maximisation of net foreign exchange earnings.

(as the most important indicator of efliciency” in an open €conony ).

(e¢) itk the help of a dymanised "world price mudel" we expect to

get a good method for elaborating long term investment programs.

(d) Since we expect to be able to have ali basic data in foreign

exchange valuc it will be pos.ible to calculaie th- .ncrement of

national incoce also in foreign exchange and nave a .iear pictur- ,
about the efficiency of ag_regated investment activity cn sectorzl and

national level.

In other words. with the help of this wetaod we expect to apply in
practice our principle that in an open economy the most important
criterion of project evaluation is the net foreign e:change earnings
gained in the loag run. The metacd descrited above in general t.rns, ¢ -
corroe, $o only a starting point for industrial project evaluation

in so far as it indicutes at a cortain moient the net yi=lds of various
sectors on the one hand and the world price trends calculs - aa "ex-post"
might be used as starting points for ectimaticas of world .arkst price
trends "cx-ante" on the other hand. There arc some other aspects of '
project evaluation in an open economy whick have to be considered in

the prepar:tion stage of the investment program. 3ecaus2 of the

fcreign trede sensitivity of the econony the number of "urcortairty
f:3t0rs" are consideratle. The longer is the luration oi che invsst-~
ment program (and in many cases ve have to deal with 15-25 years) the

hizher are the number of "uncertainjy_ factors." In connexion with a

bigh degree of urcertainty tie importance of tae "risik element" and
the calculation of possible risx is incriasing.

The first question which planners uust answer is how to minimise an

uncertainty and risk? The first step - because of limited domestic

P ]
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resources and the high degree of uncertainty - to be taken is to con-

centrate investment funds_into thcese brunches shere exzected foreigm

excaange ezrnin:s are the hi hest. In tiic way we choose "ieading

sectors". The allocation of investnent expeises mainly into these

"leadins sectors" and the additional and auxiliary investments

induced by the "leading sectors’ main investment expenses determine
the investment program as a whole. As a concejuence of applying the
princirle of the "lszalding sectors" approach i'creign trade sersi*ivity

of the economy #ill incr=ase in the long i1un. In spite of this effect

in an open economy we do not see any other poesibility or way to
achieve a considerable growth of nutioral incc.ae, employment and
consumption, in the long run. The concentrutin of scarce Te circes

into a few ler'ing roctors is the sey to insreasiyy 2ffciency.

If the above uentioned prirciple is acceptei some of the criteria for
pro ject evuluation are determined almost autcnaticaliy. The open

character of the eccnomy maxes it necesiary end the concentra:ict of

1imited resourcas into "leading sectors" ma.esS possible in ener-l to
- - I ‘-

u3e ghe most modern, up to date michinery and technolopy for the

construstion of new industriul jrojects. Probably this is one of

the most important criterion for project eviluation in an open

economy.

Applying the rrirciple of "leadin; scctors" approach anld 1s a conseq-
uence of this use of up to date technulo y of new projecis ara tue
only real gu.rantees against uucertainties und risks in the long runj
otherwise, decrcasing costs and increasing net foreign exchange

earnings in the long run cunnot te ensured.

h-zording to our expcrierce, to apply tae whove uentioaed neans is
81,11 ps: enoush if the foraign tradc sensitivity is £o high as 1t
is for c¢xample in Hungary.

An ecoromy producing for tne Jorld uurkct and deperiing on it to

a large :xteni bas to be eusured ugainst uncertainties by "strategic

recerves" whish are_ible o counterbalance the effects of the

uncertain novements in any circunstances. The quantity and

composition of "strategic reserves" are deteruwined by many factors
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(both economic and political) but a relatively considerable part of
national income has to be reserved for this purpose in gencral. The
material forms of these reserves are:; capacity, labour, raw materiel

and foreign exchange reserves,

A8 far as industrial project eviluatinn is concerned determination
of Capacity reserves Lus a high importance. it the present moment we
do not tave the proper methods to 2atermine the necessary capacity
reserves. One part or researcq effurts should be devoted to this
object in the ne:r future. It is otvious, uowever, from our Frecent

discussione that capacit, roserve' is a sreciul foia of risktaking,

therefure the costs of "eapacity reserves" should ve calculated as a
ete of risk, anc should be incorporated into the inpute of new
projects as a necessary cost elezent. The other forms of necesuary
Teserves huve to be calculated in the same munner. A basigc rul. of
developnent strategy in an open economy - which Jeteroines some of
the criteria for industrial project evaluation - is that balanced
growth of the economy cannot be achieved without 'strategic reserves"
or in other words: balanced and ortimum rote of aTowth ecn not be

Sustiined at the full employment of all the Te30Urc s (ca;acigx,

lakour, raw material, foreiin excaan.e,)

In this chupter we were trying to explain the basic ideas of "strategy"
formulation in an open econony and in connexion with it thoge nain
criteria of project evalustion which are determined automatically by
the development strateyy. In the next chapter we intend to explain
those conditions and methods by which the above mentioned criteria

mi_ht be uced in practical project pPlanning.

111. Process of industriai project evaluation.

(1) Preliminary steps in setting up industrial projects.

de indicated in the previous chapter that the "world market price
model" is only g first step to calculate expeoted net foreign exchange
yielde in the long rin. The static model should be transformed to a

dynamic one in order to formulate sound investment decieions,
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about expected foreign marnet and pricc trend movements i.e.

a long term estimation of future market and price trends, by main
products or main groups of products. We do not have wide experiences
in this field yet and the first studies were prepared in recent ye.rs.
Foreign and domestic market estimates and price trend movements
should be calculated for at lesst 10-15 years in order to calculate
expected net foreign exchan_e e.rnings. [ar<et studies have to be

prepared through the following stepss

(a) selection of main markets., The proper selection of main marsats

means we are cnoosin, those .uarkete where we are already in successful

coapetition or we will have a chance for successful competition in

the ne.r future. In general we have to analyse the "accassibic:
markets." In this respect current foreign trade pructice prov.iU2s
much information to start with. This information of cour:se is ot
enough. The selection of the proper marks=t as a first action reyuires

extended research and analysis.

(b) ostination of cujacity increascs ard mariet ;.csibiliti=s of
picspective competitors, This study wod aralycis is the acst conpli-
cated to prepare. Limited intormation is the most important bottle-
neck. In cuse of centruly planned economies we are in a better
position since their development tarcets und economic situation are
well known. oo we are able to estiumate their prospective capacities
and export ability too. To ectimate trends in nariet econonies is
the most difficult task (buciness interests, government interference
etc. are disturting factors). In spite of these difficulties we
have to prepare some estimates otherwise we can not forecast

expected supply position and price moveaeuts in the market.

(¢) estination of prospective changes in technology and research

including the possibility of new technology creating new methods
£or mass substitution of the given product. This estimate is very

important from the point of view of expected coats and prices.
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The importance of these preliminary studies came to 1i,ht in conne
exion with the development planning of rapidly growing industries

such as cnemical, artificial fibre, instrunents, precision machinery,
teleconmunication industries etc. In these industries calculations
based on current price movements may cause a complete misunderstanding.
ue are monticnin, here just o, e syamples and this is rather a class-
ical one. Proluction of B12 vitamiri has been decided on the basis of
current world market prices. ‘'hen tue capacity expansion started

the prices were very high. At the coupletion of the new project,

prices came down to a fractiun of the earlier prices.

World uariet prices of By, vitanin 1958-64. (in dollar gramm.)

1238 1959 1960 1961 1962 1963 .1_9_6%
100 ¢ 42 16,5 5,5 8 6,

in srite of the importance of marxet and price forec:sting at the
evaluation of industrial projects, only very fes studies were

completed until today. This is due to various ditficul ties. The
remnants of the carlier development ideas and criteria and bottlenecks
in information gutiering hampered the elaboration of the above mentioned
studies. Notwithstan.iin~ thesc facts freparation of Larket and price
forecasting studies has been curried on since the 1960's. The first
experiniental studies were connected with the development of mathe-
matical programming in two sectors. in artificial fibre and in
aluninium industries. On the following pages we will explain the

main steps of thesc experiments.

slabor.tion of price forec.sting. studies.

The research work stuarted in 1963 and its aim was to predict the
expected worlid marhet price level in dollar terms for 1975 for

sone artiiicial fibre and for aluninium.

(a) Planners have vathered all information about production conditions
and technology of the product. On this basis - taking into account
that discovered technological results will be applied - they calculated
the expected cost level of 1975 (direct material,labour inpute etc.)
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Tue cost level gained for 1975 has been expressed in collur valies
and it was considered as a minimum lovel of the expecied piice.

They have also presumed that in case of introduction of a new tech-
nology between research and mass implemertation about 6-12 years are
rejuired. Therefore this process would not cnange the main ,rice
trerds for the calculated period of time. They came to the conclu=
sion that in 1975 the expected mirimun level of price will be equal

with the cost of the product.

(b) Prices Lad been snalysed for tne iast 10-<0 years "export" by
products and by main produc-rs. At first, doncstic prices were cal-
culated and expressed in dollar terms by countries. Spreadiny was
very high and the prices were considerably far from the price level
of the llungarian iupcrt. Planrer: then preswsed that Hunzarian
iaport prices from murket econcmies in the bacc yeur were cbjective
and real prices und they transpcsed the price lines of various
countries upon the level of Hungarian effective import prices. In
tais way price changes were related to the avers,e .ungarian import
price in the base year. nsfter thut they constructcl regression
fui.ctions and fitted curves to tie wveriouc .rices anl in this manner
prices huve been exprecsed in tie function ¢f tine. The trend lines
and zones covered Ly the curves clearly indicated world price move=-
ments "ex-post." These export analyses have been used as starting

points to 'ex-ante'" price analysis.

(e ) A a third step expected export market changes have ueen
estimated taking into account prospective capacity increases of the
main producers and changes in demand. The lack of information in

this field 'me the biggest.

In case of new products current prices were taken as dynanised
median values. The uncertainty of price ievel in this case was

indicated by a higher degree of oscillation uround the current level.

Further research has tried to take into account as meny factors as

possible. In case of artificial fibres production tor exauple, various

raw naterials are used such as: bensol, fenol, toluol, paraxilol,
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the so called arom.tic compounds. Since these products are produced
from the same basic material (coal bitumen or by petro chemistry)
market analysis had to deal with all of them at once. sfter the

11 sorld-.ar raw material basis of artificial fibres production has
shifted from the coal base to the petro chemicul base and this change
influenced prices more than mgny otler chang2s in technology, gkill
etc. Therefore special attention had to be devoted to oilprice
estimates. These examples irdicite t.e difficulties confronting
market and price forecasting. Interrelitionships of worll price
movemerts also have to ve cousidered. For the reriod of 1953-C0
price correlation computation nas teen applied betwecn various product

prices.

On the busis of "ex-post" correlation coefficients planners estinated
".n expectel curreiation" for 1975 etc. After "ex-post" aialysi: ias
been comnleted they calculated export p.ices. Since tiese predacts
were not produced and exported befor., export prices were czlculated
from import prices presuming that Hun arian evport can not re.lise
better prices than the western comjpetitors. Tr.erefore the exgort
price shouli be calculated lower ty the dontle of tra s.ortation
costs as the import price. In aduition sv.e price losses had to be
taken into consideration due to expected discrimination policies etc.
(This factor was neglected with regard to raw and semi-finished

products).

With these metlhodolo, ical acpucts price of aluminium has been calculated

as follows:

(1) prospective costs of 1 ton of aluminium based on expected
corditio:s ot production.

Electric ener.y 14.500 kwh 0,45 £ 65 v
Aluninious earth 1.91 tons 60, ¢ 115 3
Kriolit and aluminium
flourid 50 kg 33 £ 17 »
Electrcies 600 kg 595 £ 330
Labour costs 17,6 hours 2 3 35 .
L total: 205 w
Estinated amortisation and overhead expenses 165
total 430 «

”» o




e expected cost level ; 430 is equal with the expacted miriium Lr’ ce

level. Aluninium price data have been collected and transpoead 1pon
the level of Hungarian export price (western) and later has been
deflated.

(see table on next page.)

CO-CLSIOT

e — ——— -

(a) ‘e can not formula‘e a re,raescion function because there are
three different periods

(1) Vbetween 1928-50 ,rices declined consilerably

(i1) Letwee: 1950-58 prices incrensed considersbly

(1i1) after 1958 prices declined slichtly.
(v) Takinz into account marcet fuctors the rising trend of alvainium
orices hao stopped. A relutively stuble or slightly decreasliy price
level can be expected because prices did not follow decreasir, ccscs

(effects of monopolistic producers.)

(¢) Capacities increased and are rizing further sli . atly while a

decreasing rute of use of aluminium product.s is highl, protable.
(d) TIresumably price level will osciliate srouni protiction costs.

(e) The minimum expected cost level  430/tou. If the expected price

will be equal with . 430 the Americun produccrs can not hold this

level since Americ.n labour costs are higier than 2/h. Therefore

the difference betweecn U.S. domestic and international pric: levels

will increase.

(f) International commercial price of aluminium in 1970-75 will

fluctuats presumably around » 430- & 450/ton.

:hen foreign market and world price forecusting are ready we are still
in the stage of preparation and a number of further investigations are
s8till left. Special studies have to be prepared about the following

topicss

Evaluation of import possibilities, including capital import by

countries or relations (from centrally planned economies, from market
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economies etc.) At this stage we may use the infurmetion gathered

earlier in connexion with market ard price forecasting.

Calculation of the expected reserves: Based on market analysis we

have to estimate future changes and calculate optimur size capacity,
labour, raw material reserves, and foreign exchauge stocks necessary

to counter-balance any eventuality.

Estimation of integration and cooperation pessibilities, by countries

and relations taxing into account existing trade connections and

treaties.

Estimation of domestic market developments. In this study the open

character of the economy also plays a very important role. lot

only raw material and machinery out consuaiers tastes and habits are
also often "imported". Therefore we have to use the method of
extrapolation based on domestic norms, and the so called "comparative
analysis" which follows the development of more advanced countries,
analyses development of consumption in those countries expecting that

similar consumption patterns will dominate domestic markets etc.

(2) Analysis of domestic resources. This study should contain the

follouwing items:

(a) Natural resources: (Erergy resources, geclogical resources
minine products etc.)

(b) rcxisting cap.city: volune, wge, technical level, possibility
of reconstruc.ion or exp.nsion, cwpacity of ccnsiruction by sectors

and in the econony ae a whole.

(¢) Labour force: actual labour force, roserves, lony run demogra phic

estimates etc.

(4) Material resources: Ctock and composition of raw rmaterial semi-

finished and finished products (import material sepurately).

(e) Foreiun exchange situation: analysis of the balance of ayments

position, debts and foreign exchange reserves eto.,
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(3) Preparation of a preliminury investigrt progTam.

When all the above mentioned inioruation is collected and the main
targets and political-ccouomic aspects of a long tera cevelorment

strategy are formulatel a preliminary investment program ghould be

prepared containing a hypothetical allocation of inveutment funde
and indicating the "leading sectors" ard the most importunt, large

single projects by sectors, This is what we may call primer investmentg

decisjon,

(4) Optimum computations on sector and national level with mathe-

matical programning tukin: the maximisation of net foreign oxchange

earnin s or (and) minimisation of import exvrenses as basic criteria.

At this stage three problems should be solved:

(a) the sector model computations should produce an optimum variant
for the asector as a whole and optimum variants for the most important
single projects within the sector.

(b) the model of the national economy should produce an optimum

allocation amon, sectors.

(c) the model of the national economy should control the preliminary
inveatment program.

Finally planners strould have a quantitative form of criteria for
project evaluation.

In this respect we are glad to introduce a new 'ungarian experiment

in process initiated by the Hungarian Planning Eoard in conrexion

with 111. Five Year Ilan. The experiment started in 1963 and the
object of it is to prepwre a long term plun Ly mathematical programming.

As far as we are informed this is the firct experinent of this kind in
a planned economy.

Programming on national level mezns a sceries of calculations by

computers. The computations #ill be arranged in four stages:

(1) basic computations on sector level

{

2 ¢

‘7 ¢

-



‘)

(2)
(3)

(4)
(a)
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sensitivity computations on sector level

basic computations on the level of the national economy as a

whole

sensitivity computatious on national level.

Basic computations on sector level.

There are )9 sactors in the national model.

might change somewhat during the research).

followss

1. Bauxit-Aluminium

2. Leather-shoe-peltry

3. Food industiry: vegetable oil

4. " " 3 milling, beer, vine
5. " "  ; meat, poultry, milk
6. " " ; sugar, alcohol

7. ' " ; canned food

8. Bui)ding material: brick, cement
9. " " : panel

10. Construction
11. 'achinery : vehicles
12, " + agricultural machines
13. " : engine - freight car-coach
14. " . ship building - crane
15. " : instruments
16. " . casting
17. Telecommunication goods I.
18. " II.

19. Transportation: railroad
20, " ; automobile

21. 0il production

22. 0il processing

23. Agriculture: cereals

4. " t animal products

25, " s potatoes-vegetables
26. " : fodlier

27, " : fruits

28, Artificial fibre

29. Chemical fertiliser

30. Paper

31. Coal mining

32. Organic basic chemical I.

33. " 11

34. Textile-clothing: silz-cotton

35. " + wool-linen-heap
36. Chemical: except 28. 29. 32. 33.
37. Iron metallurgy: iron-steel

8. " s plates

39. Lleotric energy

(The number of sectors

These sectors are as
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Sector activities include: production and foreijn trale, for example:
textile export-imprort are included in textile siactors. Cach of the
sector models are dealing with 6-10 groups of products. (Ve will call
them products.) In exceptional cases we have one homogeneous product
(electric energy) in the majority o.’ secturs we are dealing with groups
of products (product ayg regites.) In some scctors "product” means a
service (f.i. in sector ruilroal - volume of trinspurted goods etc.).
The model in general deals with about 350 products. .ach product is

connected with v.rious alternative “acwivities".

Activity slternctives of product "L".

[ Product "." !
fprod 1970 1 ] T T erp.vt in 1970
cti in : Tt
pro % ion i . ) impcirt in l‘}ﬂ)J __e_)_".g.:ﬁ%_z.zzd
["in old 'in recon | in ne from cent- | [from murket | to centrally| to market |
factories structed  facto-| rally plan< [economies planred || economies
) g - ; !
31,2 gi‘actories ries :«;jsecono X),6 :cono.nies | 11,8
i
| 1,2 . . 1,7 |
. 1,5 |
"With tech-  Wwith tach- |
[ nology _ |nology "B"
| "A"
| ¢ 1,4
1,3 ‘

Cach product, of course, +ill not be connected with the sams activities
in every cuse but only with those activities which are applicable by
economic considerutions to the given product. In special cases (trans-
portation, communication etc.) special activities are connected,

determined by the economic nature of the product.

One sector model in general contains 60-80 activities., The volume of
yarious activities .re indefinite, they are the variables of the model.

Computations should deteramine the volume, (quantity) of Xy g eeeeX
-9

1,2
000011,3 ...Cxl,n.
The sector program 1s determined by asuregated activities of a sector
model. The program is the amount of such tyre of numbers as:

xl,l’ Oy 11,22 00" etc. 1In other words: the program provides targets
for all the 60-80 activities.

S S

- @

) ¢
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The determined sector prograin will provide an answer for the following
questionst

(1) What quantity of each product should be produced in 19707

(2) What are the projects for which techrology should be constructed
during 1966-70 in order to ackieve the optimum £ize production in 1970?

(3) #het should be done with the old capacities existing on 1 January

19667 (working further, reconstruction or discarding) .

(4) ‘hat kind and vhat size of new factories should be built?

(5) What should be exported/imported in what quantity, to/from which

country?

The model deals with the plan prepared by traditional met’o.s as an
official program. The targets elavorated by traditional methods

(valance method) represent only onc of the possible veriants. The

model produces more variants and provides an opportuni ty for simultaneous
comparison of a rumber 5f alternatives. The prosiram is an aggregated,
complete production, investment, technical development, export-import
plan of a sector at the same time. The x values, variables, of course

can not be determined voluntarily. The program should contain several

real limiting factors.

The reality of the program depends on the reality of the limiting
factors. (Such limiting factors are for examplet the upper limit of
export, capacity limits, technological proportion within the sector

etc.) Therefore the elaboration of preliminary studies we mentioned

earlier has a decisive importance from the point of vaew of realistic

model and program construction, since the limitin. factors of g

progran should be determined by those preliminary stulies. .e may

draw up a simple schemeof rel.taonships between limiting factors

and progran ae follows:




Upper limitss __Egmlts: '
No more resources can No les: output zs in the

be used as indicated Eogra_' official progranm
by the offieial

program

These we may call: sectoral foreign Thais we nuy ¢zl uctzpral
input of the mathematical exchange output of the w.licxatical
program. earnings program: .
Investment (construction, must Le output for dem:-ilc
domestic machinery, import higher outrut for erp.ii
machinery, labour, wage fund, as in the

important materials, . official

energy, transportation ' program

capacity etc.) ‘ ——

Obiect function of the model

net foreign exchange earningsemax

Basic computations on sector level are prepared with linear programm-
ing i.e. both limiting factors and function are given in the form of

linear equations.

(b} sensitivity computations on sector level.

One part of limiting factors at a certain noment is independent of the
will of planners (capacity limits) another part of them can be changed

during the period of calculations (investuent funds).

Jhen the optimum program has been computed alrealy computation of
cumulative effects induced by any of the changes in various factors
of the model is very easy. T.ue object of sensitivity computations is
to measure the effects caused by changes of one or another factor

for the sectors program as a whole. Thererore, the sensitivity cowpu-
tations play a decisive role in the process of project evaluation as
well as in formulation of eriteria for project evaluation. Changing
construction expenses for exanple wo are able to see the effects of
this change on the #hole investment activity of the sector, moreover

changes in outwt, export, import etc. might Le considered also.

To construct a sectoral model mays tahe from one to two years of hard

research work. But once the model is ready, computation of a given
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program or a sensitivity analysis will not require more than a few

hours to accomnlish on computers.

(¢) Dasic computations on national level.

The object of these computations is to finc the optimum allocation

proportions amonc sectore uy mati.ematicsl rrogramming. This method

is called in the Hungarian literature: '"two level plannins" or

method of "iteration'. The substance of the methid ie that sectoral
models are aggregated into a large united national model. The ol ject
function of the national model is the maximization of the n2t foreign
exchange earnings of the national economic activity. exyurrirl in
dollar terms. A48 a starting point, limiting factors are i:i.n Irom
the official development program. These limiting factcrs as: reali-
sation possibilities, capacity limits, investment tunds, labour etc.
are ag_regated on national level by truditional methods for the time
being. At national level the variables (the x's) of the model are the
optimum allocation proportions (among sectors) - including investment
fund allocation - applying the function. net foreign exchange earninss
of the economy as a whole shoull be = mex-» ..., . The national model
contains about 2500 variables (x) and as in cause of sector models it is
presumed  that no more resources will be used and no less output will
be produced as by the officiul plan but more forei,n exchanie earnings
should be guined during the sume period of time as in the case cof

sector models.

(d) Sensitivity computations on national level.

The object of nutional level sensitivity computitions is to measure
the cumulative effects of any fuctors on the others. e would like to
know, for example, the effect of a decrease of investment funis on
consumption, export or on sectoral allucation of invectments, labour
etc. and sensitivity computations will prcvide it easily if the model

and the optimum size of various activities are already determined.

At the present moment we can rot give a detuiled list of mathematical
apparatus and other methods used in model or program construction since

the research work is Just in the procesa. GSome oi the advantages of

B
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this planning method, however, can be descrived already in this stage.

(1) 1In case of traditional planning (valarce method) '"complex
ccordination" i.e. measuring the ef.ects of pertial changes through
all the talances and plan targets is extromely difficult (usually
imposeible within a short period of time). In the model however,
plan coordination is mechanised since every important plan target

is included in one simultansous system of linear equations.

Changes in various parameters could be controlled aimost automatically

in every segment of the model.

(2) In traditional planning, planning of economic activities and
prices are separated. By the programming model these two kinds of
activities are connected and we get a ‘'calculative price system,"
called "shadow price system". In this way, we may calculate the
following items quite exactly: rate of interest for existing capacities
(fix capital), rate of interest ( £ ) for investment, wagetaxes,

rent, minerent, rate of exchanges (4 , Rbl,) export-import duties,
dotation etc. Therefore a real price system can be built up which
reflects scarcities and possible development goals at the saume time.
('e intend to return to these questions of shaudow prices of the

efficiency computations of single projects.)

(3) With the help of programing we are producing variants for
Yarious activitics which are impossible to calculate with traditional

(balance) nethods.

It is obvious from the requirements of model building anl program
determining that a number of parameters and factors built into the
model should be considered before model construction. .e have
mentioned some of them before when we descriied special studies

needed in the preliminary stage of project evaluation (market analysis,

price trend estimates, analysis »f existing resources etc.)

In order to get the numericul forms of criteria for project evaluation

by programning, some other asrects - in addition to the earlier mentioned
studies - should be considered,
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(4) Technical and economic parameters of nroducts.

Technical-economic parasneters of a prcduct will influence tae produc~-
tion costs, technical quality, technolo.y, as well as inves .ment
expenses, expected prices, marketiny, ability for competition etc. of
a given product. These rarameters of course are difierent tor each

product and, tuerefore, methols to mewsure them are also diflerent.

The simpiest methods are in caces where natural qualities determire
the basic paraneters of a product. (f.e. primer erergy bearers,

coal, 0il, raw materials in general, products from extrocting indus-
tries.) Many agricul tural products natural endowment, weather
conditione etc. influence the special quality of the product) Lalong
to the same group since expected market®s and prices deperd to a

large extent on the special, n.tural qualities of tne product. In the

case of homogeneous products (artificial fibres) product analysis

by technical-economic parameters is not so complicated. In other
branches, however, in machinery and other rapidly developing branches
where product quality analysis is indispensable for efficiency compu-
tations there is no other wuy of compsricon by technical economic
paraneters or as we may call the process: product identification by
parameters. Product analysis is not very developed in our countrys;
we have only a few years of ex.srience but we quote here an example

of product identification in order to indicate the importanice of

product analysis for project evuluation. A comparison has been made
between two T.V. sets. One is a product of a Jest German Company,

the other is a Hungarian product.

The steps of product identification:

(a) Determination of technical-economic parameters.

(1) Selectivity measured bys field ainplification (w V)
(2) Linearity " 1 7

(3) Tube size " : om

(4) line frequency t lines

(5) Channels " t no.

(6) Automatic functions " 1 no. (likes bdrightness, etc.
remote control)
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(7) Adaptability measured by: W
(8) Weight " 1 kg
(9) sige " 3 m3

(b} Compsrison of parametors.

-

Hur.garian IV set

| Paraneters [ German TV set !

! 1 absolute [ relative points | aorolute | relative pointsj
Selectivity 100 nV 0.5 50 nV 1l
Linearity max 3 % 0.66 max 2 % 1
Tube size 53 em 0.9 59 cm 1
Line frequency 500 lines 0.9 550 lines 1
Channels 11 no 0.9 12 no 1
Automatic

functions 4 no 1.0 4 no 1
Weight 38 kg 0.93 15 kQB 1
Size €.122 m 0.8 0.100 o 1
Numtsr of points
collected, total: 7.59 8.9

The parumeters of the better product are tuken as 1 unit and the

parameters of the otner product are related to the former in proportionl'

of natural measurement weights. This is expressed by adding the
relative points. The more points a product collected the higher is its

quality. Jith the above descrited point system technical parameters

bave been compared on the basis of a common denominator. In this case

the Hungarian product proved to ve a better one since its parameters

were better in 7 cases, the sumi in one, and worse in one case.

(5) Choice of technolomical variunts,

In the stage of preparation all theawailable technological variants
should be collected and considered. At this stage we do not have

to choose and evaluate them. The programming model,
limit the mumber of possible technological variants

of course, will

(the mumber of

variables will be limited by computer Capacity and time etc.) but we

have to have an idea about all the possible variants

before we start

2
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model building. In case we came to the conclusion that dciestic tech~
nology is not available or obsolete we have to aal,se (a, the poss-
ibility to develop a new domestic technology or (b) to imjort the
technology from abroad by purchasing the licence. In case of possible
development of a domestic tecknology, the time of reezarch and
experimentation as well as material-tachnical-personnel preconditions
should be taken into consideration and calculated at projoct programming,
how the technolocy will inrluence the instalment, capacity, etc. of
the new project. (In connection with tue artificial fibre programming
for example, planners considered 19 technologic:zl variants). In our
recent practice unfortunately already in stage of preparation tech-
nological variants are limited considerably since official plan
targets (calculated by balance method) limit or determine investment
funds in each sector and investment of imporied machinery is also

limited, therefore these conditions are reflected in the sector model
as limiting factors. Only a few variants could be taken into consid-
eration in present practice and this reduces the possibility to find
the real optimum later by the efficiency computationa.

(6) Machinery. {Domestic or imported.)

Machinery requirements should be determined on ti.e basis of an analysis
of possible technological variants. In connexion with planned machinery
the following aspects should be tuken into account:

(a) Purchasing possibilities of main machines and appliances of the

project. (domestic or imported).
(b) Time of deliveries (domestic-imported)

(¢) Expected prices of machinery at the moment of purchasing {in case
of imported machinery foreign exchan.e prices should be considered)
and other conditions of delivery (spare and reserve parts, costs of

delivery, insurance, guarantees etc.)

(d) Required space of machinery and a plan of building site are

sxtremely important.
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In this nlan we have to coneider: what teclinolo,ical processes are
connacted and in which buildin_ are the; located; also, which tech-
nological processes will be located outside bnuildin s, under what

conditions etec.

(7) Construction capaCity.

After technology and machinery has been considered a construotion
capacity analysis has to be elaborated containing the following
aspects:

(a) plan of required buildings

(b) information about available construction capacities (local or
not local) and technology (mechanised, prefadbricated locally eto.)

(c) expected costs of construction (taking into account all special
construction requirements.)

(d) expected technology of heating, electricity water supply, canals,
climatic appliances etc. and special construction needs in connexion
with them.

(e) System of transportation and construction needs of the planned
transportation systenm.

(f) time of completion of all buildings, roads etc,

There are many other construction activities, however. They have to

be taken into account later at the preparation of detailed blueprint
work,

(8) ECstimation of the optimum size of capacity.

When all the above mentioned information is at hand a preliminary
estimate of optimum size should be prepared taking into account: local
labour power, needs of local infrastructural and related investments,

transportation costs, geographical location, reserve capacities and
several other points.,

(9) ixpected time of technical planming (blueprints) and realization.

Time of completion should be eatiaated in two parts:
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(a) time requirements of technical planning
(b) time requirements of realization.

The aggregated time of a project construction is the total amount of
required time mentioned at the earlier steps of preparation stage
plus the time of blueprint work and realization. The ag_regated time
requirements consist: (a) time of preliminary studies, (b) time of

techniccl planning, (¢) time of realization. The time requirements of

preliminary studies should be taken inio consideration in the same

manner as the other elements. This aspect is usually neglected in

spite of the fuct that costs are involved.

(10) Reguired infractructure (social not local)

These aspects of project planninblcan not be considered at project
level. Central planning bodies should provide norus and information
at every project. This factor can lLe calculatel by input-output
analysis only.

(11) Methodoloyy of choice.

One of the most widely discussed problems of project evaluation in
Rungary is the evaluation of project variants, the comparison of
efficiency of various projects. Despite the officially prescribed
sfficiency coumputations since 1957 many Hungarian economists do not
acrec with computations accomplished by the official methodology.
The authors beleng to these economists. Later we intend to discuss
the applied formulas used in official efficiency calculations. The
first problem of efficiency calculatiors applied officially is conn-
ected with the price system Until now prices are centrally admine-
istered fixed prices and their function is to help implement central
development decisions. Therefore prices should be diverted from the

real costs. As a conseyuerce fictitious prices lLave been formulated
as a substitution for prices refllecting real costs in order te
provide economic orientation for project evaluation and these are

ralled efficiency calculations.

Evaluation methods used in these calculations might be divided in two

main groupss

U ——
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(a) methods bused on the evaluation of labour costs

(b) methode of normative evaluation

Methods of the first group ara not suitable for efficiercy calcula-
tions in our opinion. e will try to .rove our statement later at
the critical analysis of domestic official efficiency computations.
Within the second group we may distinguish two types of evuluation
methods:

(a) evaluation based on the reel world market prices which might

be realised by foreign trade "world uariet price model" and

(b) shadow prices gained in mathematical programming. We mentioned
the first method ecriier. uxperiments with the gecond type started
in Hungary under the influence of Novozsilov and Kantorovicse and the
economists working with it are trying to use a system of shadow ’
prices for efficiency calculations. The point of the matter is to
create an optimum program for the economy as a whole by measuring
prire.: resources (existing capacities, labour, naturul endowment)

and secondary rescirces (created during the program period by activ-

ities included in the progr.m and these may be: semifinished and

final products) and by relating them to a tarzet function of the

ngtinral economy as a wicle. The optimum program is that one which

satisfies most the conditions formulated by the target function of

the economy. According to the opinion of these economists it would

not be proper to determine the target function as the maximization )\)
of national income or "net income" since these categories are calcu- ,.
lated at distorted present prices and this would influence unfavourably

the program and distort it.

Therafore target function should be determined as a maximum of net
foreigmn exchunge earnings for the economy as a whole. The optimum
program is developed on the basis of scarce resources (labour, wage
fund, existing quantity of arable land, geological resources,
accumulation) fix and circulating capital (foreign exchange funds
etc.) The results of programaing are: (a) elaboration of an
optimum plan in accordance with the target function. (b) a system
of calculated shadow prices indicating "yields" of factors of
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production (which will reflect scarcities) and these shadow prices

are considered ae "normstive criteria" of activity (project) evalua-

tion. Since scarcities of production factors are reflected in
ghadow prices, the higher the scarcity of a factor the higher will
be the shadow price or yield of the given factor. Through this
method they intend to determine the yields of invested resources,
(rate of return) or the "efficiency coefficient." In other words
they intend to substitute rcal market by a mathematical model of

the economy playing the real market games with a fictiticus market.

In connexion with practical use of the 1nethod several questions and
doubts should be answered yet. wWe mention here some of thems
Jhether all market relationships could be included into the model
or not (taking into accour.t necessar, abstractions and simplifi-
cations)? Is it possible to substitute the reul market games?

How and what mathematiczl methods can be used to determine the
optimum plan? Are shadov prices suitzble for reil price formation?
How can we follow changes of productivity? Jhat is the period of
tine when shadow prices provide a realistic orientation etc? And
thece queuticns are not anaswered yet. The otaer possibility we
mentioned was to use world market prices (prices of a real market)
as & base for evaluation. It is an accepted principle today (even
officially) at every form or efficiency computations that we should
calculete the results of economic activities by applying inter-
nationzl market prices. Discussions are going on only about one

aspect of the matter: whether we may use world market prices

at_the calculation of inputs or not? In our opinion, there is really

no cther way available. Cince input-output technique is quite
developed in our country and foreign trade plays a decisive role
while computer capacity is scarce, experiencesin model buildings
are limited and the required time of model building is long we have
to use the method at hand in pructice as soon as possible and

experiment with others in the meantine.
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IV. Actual practice of project evaluastion. 4 critical aporoach.

(1) Some institutional aspects.

Yithin the limited space of this short pajper we can not analyse

the whole system of planning.l Therefore we will focus our

attention on those featurcs of balance method which we consider

important from the point of view of project evaiuation.

The balances compare inveitment resources and needs. Needs are
deternined by the rate of growth of national income. Therefore every
investnent expenditure (or project) is deewed efiicient which ensures
the planned rat9 of growth of natioral income. The balarce method
therefore exuctly reflects tiie requirements of an extensive t,pe
development strateg, where the most important criteria of investaent
or project evaluation are the maximum lovel of production and employ-
ment produced by tiem. The producing units are directed by centrally
elahcrated obligatory and addressed pisn targets and they are
interested in ~ollcction of resources for the fulfillment of the plan.
vince irvestient furds are provided centrally every enterprise is
interested in securin; tie maximum amount of investment resources

in order to ensure its most rapid development irrespective of the
fact /hether this is fuvour.ble or the must efficient use of
resources for the national economy as a whole or not. In consequence
of this s/stem of direction ani planning, inducement to ;nvest is

very high and a special "absorption eft ect” develops from enterprises
for central investnent funds.

The central planning of investments with belance methods can nct
tase into account properly the requirements of realization on world
markets i.e. the open character of the economy. The target is to
maximize national income and aspects of market relations are
necessarily pushed aside,

Cne of the main objects of .-ntral planning by balance method is
to ensure the consistency of the plan. In order to have a consistent

plan balunces suppose tue allocation of production factors (from the

1/ Planning for .conomic Development, 1964. Vol. 1I. UN. New York.

m——



point of view of gquantative ¢ uililriua) at a presumed rate of growth
of national income irreapective of tne aspects of efliciency,
(criteria of efiiciency arve been Cetermined almost automatically

by the desired rats of growth). There is no oprortunity to formulate
real variants as well as for choosinyg the "ieading sectors” based on
eficiency criteria determnined ty the open characler of the economy.

Therefore efiiciency ccloriztions ar: not crganic-lly connectod with
R G SR sy - - s e a— - a— - - —— .

1 jlamipe cystem. Thice ars tie wain re sons wiy - for a long

periui ot 1i.e tetlore 19537 - effic.ency calculations for investaent

plannin, wer: not eia~o ated at all.

e srv to use efficiercy cziculotiora for each project since 1957.
Mowcves the roliat i1ty of there ccnitutions is very deubilnd,
Ir oo csts oneem.oti.es use 1iem to pruve that ertabl.rment of

vy, b
4 Jo

this or thet ;oY is very eflicioal and the stats has to provide
the fi..'s fouo them ete. Distcrtad prices are reising alsc several
dout~s a8 to Low rolinblz thess caicus.tions mighs ba. '[hese
Teoons amon: aany others have i1od to the revision of tn= present
systea of direciion and rlanrir,; which are under discus:ion in
these deys, and a seforw of direction and plannirg methoda is
exp:ct:i in the near future. On the following pascs we intend to
analy ;@ urthods and formulas in use for prcject eveluation in

pres-at practice,

(2) Invest-ent projrame, plan tar ets, d-~ciments in st~ve of

project prep.ration and snortcomins.

Project evaluation in the present practice is connected or rather

a part of investment planning. After the nccessity of a new
capucisy arises during plannirg, the econcmic-technical preparation
of the projert is considered and prep.ration starts. In stage of
preparation the main object 4is to unsure the consistcncy letween the
plan and single projects. Since projects should be authorized by
central planning authorities, tuese autihoritiss order investors to
collert the information requirzd for plan coordination and economice
technical control of the proposed project. This collection of

centrally prescribed documents is called "Code of investment."
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The duration of preparation is the tise required from the collection
of documents until decisicn making. The followin, documents have to

be prepared during the preparation stags.

(a) "The object" of the investment.

The elaboration of the "object" of investment is the duty of

m il o~ ties responsible on various levels., This document contains
tIcc Lata which prove tne economic nocessity of the project 1s
well as tine initial duta required fcr control. These data wre as

followss

description of the project,
geograpiic location,

)

)

) ®@ain data of investor,

) data of final realizstion,
)

expected value of production anmually etc.

The first shortcomings are coming to lignt already here. Ilanners
utually 4o not have the turzets of the long term plan when they

have to prepare the "object" of a project and a lack of coordination
is inevitable.

(b) The location of the project.
In this document investor should prepare two papers about:

(1) location of the project and

(2) establishment of the project.

In connexion with location and establishment the problem is that
while sectoral allocaticn is decided during national planning,

geographical location remains for the preparation of projects. There-

fore there is a lack of synchronisation between regional planning and
project planring. Complete regional development plans are not ready
yet when investor should locate the project.

(¢) Investment program
Concerning preparation of project ewvaluation the investment prosranm
is the basic document. Therefore we will try to analyse this part

‘ R e . .
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in a rather detailed form, especially those aspects concerning effic-
iency calculations. The investment program is divided into various
chapters,

The investment program theoretically has four functions, they ares

(1) to prove the necessity of the pro ject

(2) to summarise economic-financial-technical requirements of the
pro Ject

(3) to analyse efficiency of the project

(4) to locate the project.

Investment program should be prepared for every project above certain
limits. These limits are differentiated by sectors. The program
should be elaborated for the basic project but related investment
needs should be included too. In order to ensure special aspects

of trade, projects are classified in seven groups ass general
industrial, food industry, transportation-comaunication, agricultural,
apartment-heal th-social-cultural and administrative projects, publiec
works, and storage projects. Special aspects of each of the trades,
of course, can not be solved within those narrow limits. Therefore
central direction usually allove investors to preparc additional
documents reflecting trade specialities. Investment program includes
the following information of a project:

Chapter 1.

(a) motivation of production increase (domestic market, export
increment etc.)

(b) necessity of the project (a comparison or balancing of domestic
demand and import with expected capacity increases produced by the
new project.)

(c) motivation of accepted technology

() motivation of geogranhic location

(¢) 1list of related projects (declaritions of all the interested
investors, authorities etc should be attached)

o



(f) declarations of raw material producers (in case ol import
Ministry of Foreign Trade and the in‘erested foreign trade companies

should state their opinion).

As may be seen from the above mentioned list the motivation of a
project is quite complicated. Deupite this fact information in
many cases is superficial even in consequeince of the huge quantity
of documentation required. Tnese information documents can not
substitute for real economic analysis including market and price

forecasting studies mentioned earlier.

Chapter 2.

In chapter two technical-material features and soundness of a
project should be described in vary detailed form. This chapter
includes the following items:

(a) a complete technical description of the project

(b) stages of instalment of units of the new capacity

(¢) general plan of location (in a measurement of 1:1000) plan of
building site indicating the integration of the project into the
locality (in a measurement from 1315000 to 1110.000)

(d) aketch-plan of the project (list of buildings, detailed
description of the project, list of roads, list of public works,
related declarutions of interested authorities: like fire departments,
water control, etc.)

(e) 1ist of mi.chinery required (description of doasestic and
imported machinery, prices and sizes, weights etc.)

(f) detailed description of planned technology

(g) timing of preliminary and final technical planning (blueprints)
and realization.

(b) data of the schedule of instalment

(1) costs of the project (construction, machinexry, imported
machinery and others)

(j) conditions of normal functioning:

(1) labour, (workers skilled, unskilled, white collar, technical
etc.)

)<
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(k)
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(2) energy consumption (coal, steam, elactric etc. by quantities
and supply sources etc. domestic or imported)
(3) material (domestic-imported, quantity value, supply

sources etc.)

(4) transportation requirements

other information and instructions

ngtcr 3
Motivation the effi ciency of the pro ject.

From our point of view this is the most important chapter but it is
also from the point of view of practical project planning and
evaluation. Therefore we will focus our attention on this chapter.

Within this chapter coefticients indicating the economic-technical
level of the project are elaborated.

followings:

(a) Investment costs per unit of product and per unit of domestic

value of productions

B and B
t ' te '

where B = investment costs

where E = costs of fix and circulating cepital

(e) quantity of products apd value of productiop per worker.

t « mumber of products

te = value of production expressed in domestic prices.

(b) capitel per unit of product and per unit of value of production.

E and E_,
t ‘ te

+ = P

where 1 « nunber of workers

These coefficients are the
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The above mentioned coefficients are supposed to indicate capital
investment costs or labour investuent costs of one unit of production.
These coef:icients however are not very reliable or convincing since
technologicul character of producte is very different and values
expressed in domestic prices are distcrted. Therefore in spite of
the fact that these coefficients are prepared at every project in

practice they are not analysed or used for evaluation.

(d) efficiency coefficients in practice and their criticism.

The methodology of present ef.iciency calculations is based on the
following principles:

(1) efficiency = output in other words efficiency is measured
input

by & quotient.

(2) productive investments are divided in two main groups by the
methodology. capmoity or production increasing projects and labour
Baving projects. ifficiency coefficients are different for these
two main groups.

Project evaluation with the first type of coefficient is solved

in the following manner:

output will Le determined by the so called 'world market value"
and transferred into domestic value by certain foreign exchange
rates calculated by centrel authorities. Input is divided in

two groups. original inputs of fix and circulating capital

(o) anmual inputs, costs of anrually repeating inputs (o)

Since dimensions of these two type of costs arc different (dimension

of & is forint - domestic currency - and dimension of & is ____f’b:;nt )
)

a common denominator should be provided in order to agyregate total

expenses of a project. For this purpose an efficiency coefficient
had been formulated which is indicated in the methodology as ( (N, ).
(In the literature this coetficient hes other names a®s: normative of
profitability, interest etc.) The dimension of the is L
The reciprocal value of ( (. ) ig the rocovering of the proj.z::r.

éxpenses expressed in years. The ,_-. makes poseivle to aggregate
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these two types of inputs in two formes

(a.) o +I B. T

(v.) ) .-<' + B
Usually the first form is accepted in practical evaluation process.
The | ™  plays a very important role in efiiciency computztions.
The meti.odology dafined the (2> ) as follows: in ordexr to expand
production tocls and iabour should be consuned. Presuming full
employment, for production of a unit of new product one unit of
labour should be liberated. Investment expenses necessary to
liberate one unit of labour required are indicated by (be). In
adiition to this liberated labour unit should be supplied with tools
of production which is indicated by (bk)' Therefore one unit of
value of new production anmually reguires: bg + bk investment

expenscs, The relationship expressed in an algebreic form is:

v -

g*bk (Fe) = 1 Ft/year

In order to reduce the different dimensions the equation should
be divided by ( bg + 0y )s

1Fte__1 E_th)
ng-bk JesT)

Consequently: __rl — ie the anmual amount of new wvalue produced
p

b
by 1 Forint of € investment expenses.

This T 1l ____ value is called efficiency coefficient or (\_5. ).
4

Time element is also considered. According to the methodology
rules of simple interest are used. This method of calculation,
however, is deemed unfit for considering time element by central
authorities themselves. Therefors in the last year rules of partial
compound interest rates have been suggested for efficiency computa-
tions, based on the following principles: national income produced
by the new project will be used in part for accumulation and in part

for consumption. Therefore only one part of the value expressel by
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) : efficiency coefficient will be capitalized, i.e. that pert of the

increment of national income which will be used for accumulation.
The new value ensured for year (n) by the total amount of invested
resources (B) after instalment of the new pro ject -

n-1

tn-Bo"_\\cq

new vzlue of prod.ction at the end of year (n)
total amount of investment expenditures

efficienc, couefricient
1 ¢~ 4

roportion of accumulation in national incoae.
pro:

q -
1 =

Value of time element (bn) =14 t

Computations should be elaborated on national and factory levels.
For neasuring profitability of the pro ject methodology contairs the

follouing indicatorss

(f) in case of projects of capacity exyandin. type

Indicator of profitability on national level i

€, = T
M¥AB+A1+L+ ~. /B+F+I&
Where: g, = profitability on national level
T = value of production on world market prices expressed
in domestic currency
- ¥ = wuges
"b = domestic material
‘i = import material on world market pPrices expressed in
domestic currency
D e efficiency coefficient (0,20)
B3 = inveetment expenses (fixed capital)
F « expenditures on circulating capital

related investment expendi tures.

lk =
The methodoloyy regulates the price problem. World market prices
should be used at the calculation of value of production and import,

including transportation costs. Prices of Hungarian export products

) ¢
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should be calculated on border parity. Prices are giver in J or in
Rubel and central planning authorities are giving exchange ratss for
calculation. The reality of the world market price should be proved
by a declaration of Ministry of Foreign Trade.

In the profitability scheme icsses origin.ting trom capital absorption
for more than a year 2re al:o cours.dered. a8 we mentioned carlier

time factor is taken iuto counsiderution by the simple interest furmula.
We will iilustrute the method by a hypothetical example. We presume
that realization of a project takes 4 yesrs and 100 units of exrenses
are used annually. The following correction should be applied by the
time factor:

Invested inpits Time factor  Input corrigated
by time factor:

1l year 100 1.6 169
2 " 100 1.4 140
" 100 1.2 120
4 " 100 1. 100
Total invested: 400 50

The corrected input is much higher.

The function of related investments (P’k) in the abuve mentioned
formula is to ensure the ag.regute character of the formula through
the complexity of expenditures. .t the development of manufacturing
for example investment costs of raw material are talen into account

by considering related investment expeniitures. This method is
applied because raw naterial needs are reflected in prices but
domestic prices do not react on capital intensity. Related investment

factor is used to consider capital intensity.

Related investment expenditures are calculated by single projects

with noms. Related investment expenditures caused by increasing

raw muterial needs are also regulated by norms. This nomm is unified
for all the sectors. Calculation of this norm is done in the following
manners

B = 25 (Abi'L)
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Later methodology has been changed and noms ara differentiated
actually by sectors. Until now we described profitability incicator
formula on national level. The same formula is diflerent in two

aspects when calculated on factory level.
(a) Inputs of rrevicus stuges (material :nd amortisation) .re not
included in the denurinator but t.2y are tuger into account aa

result decreasing iteas.

(b) Related investment expe:ditures are neglected. Tiuerefore

formula of factory level iss

of = T - (Ab + AJ.+L)
RN R
This formula is used for calculation of prolitability only =t the last

tecanoclogical stage.

(8) Formula of labour savin ro jects.

At labour saving projects results (or vields) are ealculated by

the amount of labour saved by the .ro sct. LalLour taving may be
"living labour costs" or "fixed labour" embcdied in .1eans of
production. Both types of labour 8aving® are measured by the saving
of costs or b, the evaluaticn of the cost level. "Fixed labour"

and "living labour" costs are sharply differentiated. In case of
fixed labour savines investuents saved are .1so calculatel. At

the instalment of & new heating unit for example the produeing units
cost levol declines because of Bavings in material costs. Tais
saving is considered as a net gain. Not only immediate but related
costs arc declining too. Saving in coal neels less investment
expenses in coalmining. There is a 8aving in related projects. This
saving should be also deducted from the calculated total (immediate
and related) investment expenditures of a project. In case when cost
level declines because of savings in "living labour" but "fixed labour"
expenses increase, value of total input should be increased by ths
amount of related investment expenses. The formula is as follows:

o
-
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go = 62 01

3 (g +F)

Where: (06 = efficiency of labour savinz projects
costs before the investment

= costs after tne iavestment
B = costs of the projcct

= related investment axpanditures
F =z circulating cagitul neeus

It may be seen from the above formula that this is an indicator of
the turnover type. Tho reciyrocal of (Go) indicates the years of

turnover of a project.

de mentioned evarlier ti.t we have some doubts concerning the reliae

bility of these calculations. Cur reasons uzre the following:

1. Jifficulties originating from tte institutional framework.

(a) Efficiency computations are elaborated afier planning activity
allocated resources and the balances (incluiiins investment) are ready.
Therefore computations are presared after tle most important invest-

ment decisions were taken on national level.

(b) Because of the "absorption-effect" of the enterpriscs for
investment funds - mentioned earlier - investors in many cases use
the couputation as a tmol for further "capital absor;tion" and they
are manipuluted to prove that their develoyment ideas are the most
efricient and uceful. This fact of cecurse will influence the

"tendency" nf the couputations.

2. Difficulties origimiting from the price cystem.

(a) 1In cases w.ere products are expcrted to centrally planned and
market economies results calculated by different exchange rates will
differ. Investor would apply the most favourable exchange rate
therefore the real efficiency might be different from the calculated.
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Calculated value of production may oscillate from 0-100 per cent

above the real level.

(b) Calculation with very high world market prices. There are
examples when four investors gave four various "world mariet price"
for the same product bet.een <00 - 260 § ton. Osometimes prices are
taken from less important,; smal: volume foreign business contracts
and the preiuction value calculated reflects this price not repres=—

enting real mzrket opportunities.

(¢) Wiscalculelios of the technical peraneters of the product
delivered Ly the row project. Perumeters of the expected domestic
product are taken better indica*ing a higher quality (and therefore
a possibly higher orice) than the potential competitors may achieve.

The real aituation is just the oppocite.

(d) Miscaleulation of the assortment produced by the new projsct.
In many cases investcrs use an assortment of products at which
the calculation of wvalue of production is mugh higher as at a

"realistic ascoriment.”

(e) Miscalculation of tae affect of ncturul featuraes of the

product, frr example in coaluining when prices (iucluding transporta-
ticn costs) are caiculated as a function of calorie values. If 1 ton
nf coal with 7000 calorie value has a price § 18/ton then 1 ton of a
3000 cclorie value coul has a price of 337,20/ton while 3000 calorie

value coals can not be realized in any place of tre world etc.

These miscalculations are very difficult to discover and are
incorrect, and, therefore, efficiency computations may rather
disorient than orient into the right direction from the point of view

of realistic world markat prices.

3. Difficulties originating from the structure of efficiency or

profitacility quotients.

(a) The quotients have a particular character. Therefore efficiency
~f projects on national level can not be measured by them. A project

appearing efficient from the particular calculation may be not

i o e BT
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efficient for the economy as a whole and vice versa. As a simple
ag: regated national economy a particular efficiency is not identical

with the macroeconomic efficiency.

(b) Profitability formulas by their particular character are

unable to represent or provide alternative suggestions. Choice is
reduced to one yuestion: a given project should be built or not?
There are prectical cases sherc tie efficiency quotient indicated

a high profitability from the pcint of view of a single project

while during mathematical programming it came to the light thut
reconstruction of old factories is more profitable. .Jith particular
calculations we do not have an opportunity for simultaneous comparison

of variants.

(c) 4lternatives are prcpared by various investors and desrites
central regulations there are differences in collecting and evzluating

basic data.

(d) Data contzin many uncertainties for particular projects.
Jorld market prices and various cost elements cun not be expressed
by one single number. It is impossible to ap,ly ",rice zones" or

"cost zones" (from.....to) at these particular calculations.

(e) The form of efficiency computations (quotient) also can be
diacussed. From the arithmetical point of view it is indifferent
whether 10.000 unit of input will result 12.000 unit of production
or 1.000.000 unit input 1.200.000 unit of production. From the
economic point of view however it is quite important since society
i3 interested first of all in tne volume of the realized net incoms
and after that in the rate of it.

The above mentioned failures could be avoided by mathematical

programming on naticnal level.

4. Difficulties oriyinating from the evaluation of various parts of
the quotient.

(a) Results and input are evaluated differently. While output and
import material are valuated in world market prices, input is
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calculated in domestic values and almost each part of them are
forrmalated by different principles. "living labour"” coste ave
calculated by wages } wage taxes, while "fixed labour" costs
becauce of the price system consist of varicus amounts of ret

income or accumulation. During the last year however experimentation
sturted with a new method in order to eliminate these contraiictions.
It has been made Ly various calcu.ations. Besides calculations based 4
on producer's prices, evaluation has becn made on the basis of

80 called '"net wage cost" or "real cost" level {net of net income or Q
accumulation included in producer price.) The point of the matter
ies that all inputs are reduced to wage costs i.e. material ard
amortization costs of the last stage of production are calculated

a8 wage costs of the previous stages. (TLis was possible by nsing ‘.

i e i R

input-cutyut coefficients.) Particular fixed and circulating
capital needs have been reduced to the level of "real costa" by the
correction of the efficiency coefficient ( ">~ ). 1In this way a
oommon denominator has been created. .e de¢ not mention here ,
problems connected with aggregation. The unified measurement in

the form of real costs however can not solve the rrovleuns of

resource scarcities. Mamely, it is not & corr.ct apwroach that
various inputs could be evaluated by wage costa from the point of

view of macroeconomic analysis. In construction for example

labour absorbing less productive technology seems to be more efficient -~
than mechanized technology. If labour costs are reflecting tle real .' -
supply-demand position (equilibrium wages) it might be so. In our

practice however there is a scarcity in labour, in urskilled construce

tion workers and in spite of this fact labour consuning activities

seem to be more efficient to solve by labour consuning technolo 1y

as by mechanized technology. Therefore in our practice requirements

of efficiency seem to be contradictory to economic po@sibilities.

If scarcities would be considered at the evaluation in our example

it would be more efficient to use mechanized technology because of

Bigher costs of unskilled labour.




5. Difficulties originating from the evaluation of the efficiency

coafficient or ( >~ ).

(a) There are various views and ideas about the function of the
efficiency coefficient. There are economists stating that the
coefficient is providing oniy a common denc.inctor for particular and
regular expenses, others atiribute a normative rcle to the coefficient
form (the ~~_.) There are a.uin others who discuss w.etier a
national avera,e coeflficient or a differentiated coefficient should
be used in eaci sector. <£ome ecunoaists that that coefficient should
be differentiated on a territorial basis. There are discucsions about
the leval, the volume of the coefficient. We have to mention here
that an exact quantitative determinaticiui of norms of (bg) latour
saving investments and (bk) labour outfitting investments is aluost

iaposesible.

(b) As we mentioned earlier another possibility is gZiven by the

shadow price calculation, by prograaming to determine the level of

the coefficient. In this case celculated returns of inputs of a
project would reflect its efficiency where scarcities of various
factors of production would be eccasiderci. The practical precorditions
of a shadow price syetem are devclo,.ing in tlese days but are not ready
yet. Therefore we may say that at the present moment we do not have
the proper meéthods for determining the level (the voiume) of the

efficiency coefficient.

(¢) Since ideas are different about the nature of tie efticiency
coefficient there are also widely liffering views about the quantitative
magni tude of the coefficient, from a sugcgested 0.8 to an 0.20. In
electric energy production the coefficient similar to efficiency
coefficient (it is called "intercaloric factor") has a magnituie of
0.12. This factor or coefficient is not only a common denominator

for particular and rzgular expenses but its function is to discount
various returns and inputs for a coounon base in time. In conrexion

with this another discussion arisess in the electric energy

production simple or partial compound interest can not be applied but

rules of compound interest are used. The partial compound interest
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used by the methodology is not correct since calculated rates for
different points of time give wvarious results. Let us explain it
by an example:

100 units of 1960 investment expsnditure according to the mcthod
used equals in 1976;

(1. . 3 ) = 0.526 or 100 = D52.6 units

> P

If we take the 52.6 units and recapitalize it for 1960 we will get
101 units. Namely, 100 units = 101 units or in other words the
snake is longer from his head to hie tail than from his tail to his
head.

(d) At the coef.icient of production or capucity expunding invest-
ments on factory level:

T~ (Ab +A4+1)

o “WITN G

value of production (T) should be calculated in world market prices
while items calculated in domestic pricas (A.b tA ¢+ 1) should be
deducted fiom tnat value of proiuction caleculated in world market

prices. As a consequence, ncminator has no real economic meaning.
’

If for example T ~. (Ab t oA $+ L) the value of the fraction
will be (=) or (oo). In order to measure the efficiency of the
last stage of production indicated fixed capital inpu+s should be
calculatel also in world market prices.

(o) At the coerficient of labour saving investments "fixed lubour”
is over-estimated in relation to actual or "living labour”" since
"fixed labour" prices contain a considersble net income or accumu-
lation which increases the degree of the cost level decline.

In addition to this at fixed labour inputs related investment
requirements should be taken into account while in case of "living
labour" inputs additional charges and related investment necds

(apartnents, transport.tion, education etc.) are not calculated.

———
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Suamarizing all the remarks we have mentioned above, in our orinion
present methods of efficiency calculations should be considerel rather
as rough estimates containing several uncertainties than exact
computations of profitability or efficiency of industrial projects

either or. national or on factory level.

Despite all shortcouings and criticism we mentioned earlier
efficiency calculations after 1957 Lave a great importance. The very
fact that some kind of cemrutztions had to be prepared in contrast to
the period beflore 1957 indicutes that econouic policy changed ralic-
ally far the better emphasizing mere and more the importance of
profitability and efficiency at project evaluation. The other very
important fact officially acceptel by the methodolcgy that value of

production should be_calculated in world market prices is a tig step

forvard. We would rat.er say this is an "unccnscious" act to ucceut
somehow the basic principle of prcject evaluation in an ''oren
economy” namely the maximization of net foreign exchange earnings
in the long run. Tie efficiency couputations indicated firct that
domestic prices are no: proper prices im an open economy for the
caleulation of profitability neither on maccroeconciic nor on micro=-
economic levels. These efforts influcnced muny Hungarian économlatl

in the proper directicn.

We would like to hope that the reader will conclude from this papers
the new experiments with various programming models have their
origin somewhere at those rough estinates we are criticicing so sharply

in this paper.

6., Stage of decision. Criteria of decision,

After the stage of preparation we presume all basic information ie at
hand and data is reliable for decision making. In spite of the most
precise preparation however, decisions can not be considered as
absolutely sufe decisions. This is true in general but it is more

80 in an open economy, where uncertainty is very high. The more
ambitious the investment program, the longer is the time of implemen—

tation and the higher the uncertzinty will be. Therefore calculation

—
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of risk and riektaking is one of tne most important activities in
the stage of decision making. Je intend to analyse risk factor
and levels of risktaking on the following pages.

(a) Risk. Levels of risktaking.

Risk and risktaking are influenced by the institwtional framework.
It is ezsy to see that the gyuestion of risktaking is completely
different in the case of a privite firm or buge corporation or in
case of a socialized eccnouy. A huge integrzted corporatioin may ?
take a yreater risk than a smell private enterprise and a sociale
ized econony may balance losces of one producing unit with gains
of the otuer. The advantages are obvious. These advartages

however hud been nisinternreted for a long time by many econcnists '. :

Wwho presumed thut in a cantrally plenned soc.alist econony cal.ulation

of riask and risktaking have no economic function at all.

This is the reason why risk calculations are so rarely discussed
in our literature except cne or two cases. Probloms of risk
calculations came to ligut duriug the last few years in connection
with nuthematicul programming on sector leval. Ir sector progran
planners use "zones of data" instead of single, fixed data. Zones
of data (from ..... tm) provids an opportunity to indicate degree
of uncertainty on the one hund and elaboration of variants on the

other. Uncertainty is indicated for decision makers by the Bpace ..‘

L

of the zone. The bigyer is the certainty the narrcwer is the space

and vice versa. Planners usually have the following combinations of
data to deal with: '

(1) programning based on pessimistic data
(2) programiing based on average values |

(3) programing based on optimistic values of data

In the first method the mcst unfavourable values are calculateds
upper limits of costs and the minimum values of results are
considered. This method is called; "strategy of maximum certainty."

At the second type average values are used presuning tiat changes in ,
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negative and positive dirasction will balance each other. In this

way for exauple variants in zone from 100-to-300 are corsidered as
variante in zone of from 190-t0-210 since in both cases 200 as
average is used for the evaluation of the variant. The moét hezardous
case is the third where uncertsinties are not calculated practically.
The second and third method prcved to be extremi ties shere criteria
of certaint; are neglected. 7T .erefore Hungarian literature and
practice for determining ancertainty usually applies the uethod of
"strateyy of limited certainty". Values built in tne prograaing

model are deteramined by the following parameiers:

Kmax = maxinum costs
ain ® minimum costs
K‘ x avera,e costs

= level of certainty value of coste, condition

0s5

K, = Kad (K -K.) ( - 0.50)
For example. (K max) z 10C units, (X min) = 70 units ( ) =
0,70 unit

K, =85 ¢ (100 ~ 0% (0,70 - 0,50) = 8546 = 91.

This is calleds programming with "certainty values” in the Hungarian
literature. Despite precautious planning unexpected changes may
occur because of changes in technology prices, markets etc. There-
fore every development decision should be taken as a risktaking

action.

The measurement of risk is that quantity of potential losses or lack
of gains which occur because decision make:s did not choose the var-
iant provel to be most efficient "ex-post". Or potential losses

may occur because of "vis-major" but it .uy happen as a consequence

of voluntary risk taking in hope of expected profits or gains.

A hacardous decision making of course would imperil balancad growth
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ut from this we must not conclude that a decision making policy of
paximum certainty is the right policy. Tre policy of maximua
certainty or safety would decrease rate of growth and hamper ecoromic
development because of a gradual backwardness from the poiut of view
~f technical level. In an open economy ho:.ever, technical tackward-
ness is a kind of hazardous policy since the btasic precondition of a
suctained high rate ¢f bulanced rowth: export ability can not be

ensured without up to date technical and tecinological level.

Another special probiem of risktanin g irn a centrally planned model
is to determine the various degrees of risktaking on various levels
of decision making., These degrees are determined to a large extent
by the institutional framework and by varicus methods of plauring

and dircction.

The desree of risk taking by various enterprises in a centrally

planned model is limitad even in cise vwhere develooment and project

decisions are decentralized upon enterprise level. Gectoral allo-

cation ~f resources, choosing of "leading sectors" decisions aftecting
international econouic relations etc. in our molel can not be decen-
tralized. This, of course, doev nut .aean that evary development
decision should be centralised, and central order should regulate
project evaluation anl risk taking in form of obligatory targets.
Producing units i.e, investors may be directed through an "organized
market' where rules of game are deteruined by central planning
authorities with such regulators as monetary policy, central bark

system, price control, wage control, credit control, duties and
subsidies eto.

But in such a case misinformation originating from centrally decided

policies and losses caused by them can not be charsed upon enterprises.

Enterprises may take the "managerial risk". Since directors of
enterprises are not owners they can not take a risk in the form of
materiel consequences. Therefore rules of risktaking should bde

centrc1ly regulated leaving enough space for "managerial rick taking"
or. snterprise level,
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(b) 4Actual and potential scarcity of production factors as limits
in risk taking.

There is a fcrm of decision making where planners are aware of

potential losses at the sta e of decision alrealy. Thete potential
losses in many cases arc connected with the acarcities of ressurces.
This is one of the reasons why stage of preparation and decision
m.king should be separated in tae process of pro,ect evaluation.

In stage of preparation oli the poesible ver.ants of a project

should be ccllected while in stage of decision thcse variants

exceeding actual and poten*ial limits of resources skould be selacted.

Calculation of potential losses originating from liwited resources
are very important for example in decisions on international ccopera-

tion or integration.

In our present practice it is rather a failure that limits of
various resources are regarded as fixed, absclute limits. Subsitu-
¥ion of resources and convertibility are nmot calculatad properly.
Substitution possibilities and the role of time in this process
should be takan into account however at a strateg, where full
employment ig a stable re,uireaant substituticn of factors of pro=-

duction has a very linited possibility.

(¢) The role of time in_the certainty of decision.

In stage of preparation we have mentioned time factor in connexion
with coct efficts. Here we investigate time facior as a part of
risktaking. The time of carrying out of a project is com.ected with
the uncertainty factors in decision making., If required time of
realizatinn is longer, not only degree of uncertainty increuses but
potential losses may ocour. LEspecially in cuse of new products in
rapidly developing industries where at the first tine flexibility and
speed to appear on markets give an advantage we may cull "transitory
monoprly of a scllers market", or in other wcrds there is an oprortun-
ity {vr "skinming the cream". If deecicion is late because decision
meko.3 Lesitate or they are unable to calculate potential risk

involved there is a potential loss. Losing time in pro ject




realigation may unfavouradly influence efficiency. Therefore in
stage of decision potential gains from flexibility and syeed and

additional costs for it should be considered and decided.

(d) Risk takinz and "strutsgic reserves".

One of the most difficult tasks in stage of decision makins is to

determine quintity of "strategic reserves". The optiuum size }
°®

of reserves will iriluence rate of growth of the economy as a whole.

Trere is no weneral rule which can be su. ected for every pro ect

conceraing nereseary quantity of reserves. 4ill information

gathercd in stage of preparation should be considered agazin and again
in orler to determine optinum cizes of capacity, labour, material,
and forei.m exchanse reserves. In many cases political consiuerations '

algo play a decisive role.

At th: precent morert we do not have yet the proper methodolog, to
calculate tlem except some basic rules we are trying to ap,ly in
project evaluation. From the pcint of view of calculation there is

a basic rule. svery cost of desired recerves should be taken as

cos3te of risk taking or as a price for in..ianne arl safe Y.

—— e a— a——

(e) Questions of follow-up.

In a centrally plarned model because of limited risktaking follow up
does not play as important a role as in a market economy. Capacities
“an be transferred from one sector to another relatively easily by .
central orders. If all the above .aentioned steps are carcfully done ’

in st.ge of preparaticn the necessity of follow-up will be limited.

This however does nut mean we can nsglect follow-up. Possibility of |
f~1lov-up should be sersured. This possibility is econnectsd wi‘a the ’

quest’on of calculated reserves. One part »f reserves should be in
mobile form in order to introduce changes arising during realization '
of the project, In this respect reserves of technical planning and
rere.rch capacity Flaya an iaportant role too. The instituticnal

CPrLe Lt es for follow-up in a centrally planned model in s€noral
&T¢ 7.1 better than in a market model.

e e e bt
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(f) Present practice and problems

In our present practice stage, prsparation and decision are not
clearly separated. Stage of decision or one part of it comes
earlier than detailed preparation.

Main directions of ievelopment ars decided during ths preparation
of the long term plan. The new capacCities (large single pro jects)
are considered already at this stage. Therefore, approval of
construction of the single projects is a limited decision making.
In general ve may say, the first question: whether a pro ject
should be established or not? will be decided during long term
planning. The second and third questions: how and where? are
answered after the stage of detailed preparation during the process
of approval of investment programmss for single projects. The sepe
aration of stage of decision into various parts in tims and s)oace
is the dasis of several difficulties, and in many cases can not bs
ensured. The second stage influences the first. It may happen
that a planned pro ject can not be reulized because of various
reasons, and the original plan targets shoull be changed, or
because of changes in plan other alreuiy approved projects should

be put aside.

Approval and preparation are acoomplished in two steps in general:
(a) investment program

(b) plan target

Plan target is much more detailed as investment program described
earlier, and it is ordered to elaborate only in case of large projects
with complicated technical and eoonomic relations affecting other
sectors, or the economy as a whole. There seems to be only one

process of decision making in other projects. In practice however
there are two processes: because plan of the investment Program

and investient program are approved separately. In addition to this
there are several difficulties originating from the procese of approval.
Decision muking takes a long time which increases the time of realis-
ation too. These questions are under frequent discussion recently in

oonnexion with the revision of existing planning practices.
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