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The problem of new investment projects evaluation in

developing countries is one of the most difficult economic

protblems in the sphere of theory and practice of developaent

of those countries. The degree of difficulty and the scale

of complexity of the problem result fron both the diversification

of socio-economic forms of their ecoaomy and the necessity to

solve it in a complex way in nacTro- and microeconomic scale.

From the macroeconomic point of view, it is necessary

to primarily evaluate the general developanent conditions. in

definite countries and segioMs in order to be able to nake

research into labour and investment balances in material,

financial and curreacy aspects. T™he analysis gives us grounds

for the choice of tie level of techalcal capital inpensity

in the new investument projectis.

Tt is also necessary to turn attention to the sphere of

investment outlays allocation as there are various purposes

and motivations jeberzinin: the efficiency of investment

parameters in various forms of propesrly in the multi-gector

economy typical for developing countries.

The macroeconomic analysis and the nécessary data on the

preferences in the field of choice of the new investment projects

technical level enable us to take up research in the sphere of

synthetic, and later, detsiled indicators of the econonic
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efficiency of investments on the macroeconomic scale

concerning the particular new projecta.

1. The Jeneral Conditions of the Choice of Technoiggg

Speaking about technology, we have in mind a certain
combination of factors of production used in productlon of a

given commodity or of a group of comaodities, and more broadly
a coanbination of aggregated aethods of production enabling
achievement of a definite production result in the fora of an
aggregated unit of the national income incremenﬁ‘ The means
applied in achieving - the intended goal and the anethod of their
application ‘constitute the tec hno 1 ogy of a definite
economic activity, and therefore in. prodaction activity we deal
with technology of production.2 This notlon we may replace with

an equivalent notion of the method of prodaction meaning

"... a systh.matic method of-acting aimed at achieving a deflnite L

voa1"3. In the production process, an achievenent of the intend-
ed goal, i.e. some definite products requiree an application
" of a combination of material means of productlon,which_are put
into operation by humanhabour.4~The ratios between the material
neans of production and the size of labour outleyeAcomooseing'
the technology of production constitdte an effeci'of the
collective productive experience of peopple emecging'io the

social process of 1abour.5.,

The characteristic feature of the particular technologies

of oroduction is their respective "e..: combination of efficiencies o

of the separate factors of osroduction®. 6 It means that ‘the separate o

tachnologies of production differ by definite combination of
unit outlays, i.e. co-factors of productlon.7 The efflciency
of factors of productioca-is inc reasing. along with the processes

of technical progress. It is expressed in an increaszng efficlency
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of new technologies as compared to technologies utiliged
earlier. The technical,progpess~achieved under the influence
of the cumulation of the collective productive. experience of
people cones a continuous‘ineneese of efflciency of the utilized
factors of production including the naanan ractor, 1.e. leads
to increased saving of live and crystalized labour. '

It is necessary, froa the theoretical p01nt of iiew, ffom
to differ between the coexisting technologies at tne given
level of technical knowledge and the technical progreea
understood as‘a'procese evolving in time. -

Ppoduction of a product or:a group of, products is possible

by unification of material and human factors of productxon.

"dowever, the role played these two kinds of factors of production

in the social pfo@uction process. is. different. The meterial

faetors of‘production - means of labour and objects of labour

are indispeneable for the production process ta. take places:

However, they are a passive party in ‘this proceas and they are

put into operation under the influence of the human factor, -

ij.,e. of laboure. The human labour in its diVEPSlfled concrete

t

forms constitutes a creative and active dement of the production'

process puttidg'into operation the naterial means of " production.q

Human labour being &n active factor in the production proceas'

is the live labour while the means of production are.the result '

' of a labour expanded earlier which crystalized in the: means of

production.9 The role of live labour as 8 purposeful and ‘consious

hunan -activity aimed at achieving the assumed goals of the

production process 1is exposed by the darxist political economy

jndicating its decisive importance for development of the social

productivity.‘o
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Os‘car Lange presented the descmbed charw’teristics

of the process of product‘lon as a uruf:.cation of ldbour and

the means of production with the following formula

where L aenotes outlays of 'Var'i‘ous : ¥inds of concrete labour

while - outlays of various kinds of concrete means of pro-

duction necessary for achieving the assumed production goal P".

The values L and Q éon"stitute combinations of labour or ucans

of prod.zction outlays embracing some concrete kinds of both |

factors constituting elements of the given combingtions /L,, L2.../

L, ead Q, QZ"f” Q which together constitute the L and Q

values/ .12 ' , '
2 in the above Foradula deaotes the product obtained through

unification of combined elements of L and %. Both these elements

can be presented in their desaggregated foras. The product P

nay be then defined in the following way?
r " N g - 1T
L= ' <= therefore{ : , P
Ly | <
I B h)
Qn
) -
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The volume of labour expanded to achieve the product P

and the volume of ameans of produc

tion involved in this process,

we define as an i n pu t; the volume of the product obtained

by undertaking the input, we call
Ratios between input and out
taking place in the conditions of
an overall conditions determining
1abour14.
The progress in development

causes changes in'the volume of t

- a definlte input of. live labour and material mecans of production

The general trend of these ohanﬂe

outpau t.13

put vary in relation to changes
production which depends

the productive force of

of social productive forces

he product obtained through
15

s is an increase of the volume

of the productfobtained ‘through the particular input or a

decrease of input in relation to
The duplicity of thls trend is no

as the concrete sol

- fromn the given input of live 1uabol
1nout jn relation to the obtained output

or a decrease of

/product/ resilt both from the ex

the given obtained producte.

t of tautologic character

ation - maximlzat1on of results /product/

ar and of means of production

jsting needs and economic

possibilities do not.mean an analogous result.

The development and improvement of the conditions of

production is followed by chanzes
elements of production groups s0
a givea productlon reealt at the
knowledge not only through variou
factors .of oroduct1on but 3190 th
these fac:,'c.c»rs]6 There appear the
formation of un i t i p ut

the followingrformula

in relations between compos;tion
that it is possible to obtain
given level of technical
s ‘inputs of human .and material
rough various combinations of
possibilities of different

s which may be expressed in
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of the iaﬁeaf*méads availability or technlcal 1a$our equzpment

and 1ts efflciency 3¢ expressed by 2 cont1nuous
1 i

3
t which is a oreeondltion of an increaaing

anctlonal dependence between the level .

THOUE 9

increase of ¢ siri

technical egquipmen
level of labour efficiency 19 e should not mlée“théJfaéiﬁmhat; o

an .ncrcase of .neans of production outlays in connection with

an increase of labour efficiency is of a different character in
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relation to the objectis of labour /amaterials, raw anaterials,
fuels, oower/ and in relation to the means of labour. An 1n;
crease of the meuns of labour outlays is a precondition of an
jncrease of labour efficiency. & worker better equipped with
labour neans can produce a bigger quantity of the product within
a given period of'tine:/and algo oroducts of a. higher quality/.
On the other hand, an increase of outlayévof the objects of
Lgbour, i.e. an'increase of the volune of pfocéssed'mategials
and raw materials 1s a consequence of an increééé\df'labour
efficiency as thanks to the posslbllltj of producing on increased
" quantity of products within a time unit: /whlch is the result . »
of a better technlcal squipment of labour and in consequence

an increased efflclency of the live 1abour/ tne quantlty of

objects of labour processed'w1th1n a given period of production

process also increaseszo. Along. w1th,an.1ncrease of the technical

| equipmnent of 1abour, not only the labour efficiency,increasee,

put also change the quantitatlve relatlons in production which

is manifested jn a relative decrease of live labour outlays

/the volume of labour/ in relation to outlays of means of produc-
tion /the volume of means of produ ction put into operation by
labour[ In other words, there appears the tendency towarda a
decrease of the humen factor of oroduction outlays in relation

to outlays of the naterial factors of production. “de nay conclude,
therefore, th:t the technical equlpment of labour: increases.as

a consequence of apvplication of more capital inte031ve technoligies

or as a result of the general social tendency of the technical
progress. The notion of the technical compositiod’of capital was
fipst introduced into the theory of economy by Karl Marxz1 '

The notion differs in a sense fpom the technical equipment of
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3oth Lactorb are couolenontgry to each other, i.e. putting

. Ccoto owenn oother, lez.e gdloolin
inyo oporation. ox one ot then roxxlres a resoootlve quantity of
B NERCE UG EVRC I o1 U | ’

the otner, J0th Faglarg are also 3 u b s t i t atiyv “e fSBéaoh

> i f..‘., i
other, i. e. they can sgqsolggga each oth er to a "tain extent;

Various auantltotive relatiens gt eqp;giqagg 3 g ; vestnent ‘

/L and I/ representing var;oga qatheds - gg qpo ngq‘éteghqo}og§es/

. 3y apoear ﬁxﬁaaoaﬁivelx in ‘techaical asgqg :éé @pplxﬁﬁ in
. 4production af: q,g}veq oannoiity ‘or gn.,ag3ce gg 5}qup of co.-

S FRARE ,
N v e b

nodltles. St . ‘
i 11

[

It can be glanxﬁ;ed b; a ‘simple, gﬁqaale. Let us gssuae that

.the aggroggteq gggqg gf gonogQities isg composed of two prodacts

'A and B anq ‘eagh gf the pnoducts may be obtained with two
technologies chapgotorized by different notion between outlays of
1ive.labour L ani.cristalized 1labour /inaeatment " 300ds/ I.

.Broqogt A may be obtalned usiny Lfor its P roauctlon.

L, onavlt /PiTst uethad/, '

L, and I,/ gecond - oetnod/,
for production of comaodity b we phaye tq use ggggynatively:

Ly and I, /fipst methad/, or L

L4 and I /second met.o@/

CPee produpt;oﬂ of A apd & oonnodit}es, we have 19 gl;epogtiyely
apply the fg}low;ng Sacgprs of grudgotzgq.  7

5 3 Eg'@ﬂ@-i‘ L 3; or

Ly &4 and Iy T %4; Qr

Ly ¥ by and ¥3 1'13g or
L +1L, and Ip 1 T vhich gregtes the possibility of production of

2 v 74 =
the agiregated £roup of coangdities s conposed of é¢and;§zgt9§pcps

py means of fouUr sgaregated nethods of proguetion. If the
considered group of comuoyities éﬁ,¢99999ed\99;9;9t?§w&t9, and
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each of them may be produced with two or mare methods, then the

total number of conbinations will be enormous ani will reach:

a? = qt

where m denotes the nuﬂber of alternative pethods of produciion

of each of coanodities w;thln the agnregated group of

products; ' ' ‘
n - the number of products in the group;
t the total nuaber of co1binations of azgreg..ted productiqn
nethods applied io;groductlon of the'aggregatedqgroup»of":,;
commodities embrqcioﬁ o'p"oducts. | ) o

The auaber of products in our example was n-= 2 and .the.

nunber of methods of production for each product mS2e” The
total number of jossible conblnqtion will amount to 2 =4, i.e.
qt = 4 which results from the exanple. If we had-4 products,~and
gach of them could:be. produced with two methods, ‘then  the. number
of combinations would amount to 94 = 16, If the number of products E-
were 10 and the number of technical variants of production for '
obtxininn each of them, say - 3, then according o our'foraula,

the number »f combination of agrreaated production methods would

rise to 59049.
" Not all techaical combinations may te t;ken into consideration,;_
while choosing the alternative methods of production.\dhile s
appralslng the:. methods we‘haye to pick effective and. ineffective
metlhiods. we call the. metnoi iocffective when" outlays of all
factors of production are nrfhcr than in other” methods: or when
outlay of .t least. one'facto“ of production in higher while 4
outlays of other Lactors are not lower than ih other metnqga.,
The method is effective when outlay of one of the production-

factors is higher than in other methods of production, but their

[
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outlay of the other Pactor 1s lower than in other nethodsa4.

Only the effective methods may be the subject of choice in the
process of choice -of ‘aggregated, ‘methiods of production. They are,
tnereforey the reél technical alternatives. The ineffective .

methods should be'eliminated from the snhere of choice of

technologies. ,
The theory of economy anplies various research methods .

in explaining basic dependencies appearing in the process of

" choice of technelooiee. One of these methods is the model of

choice of technologies based -on the, so called, production

curve%§ which is, de- facto, .the curve of alternatife’pfoduction

-
: . L B

methods. o .

The productlon eurve:is a geometric populatlon of points
e oroactaon. oarve -

representing aggregated methoda qf pro@qetion used in obtaining

""" eag"eﬂatf neth¢43
the given product._The prine " its elaboration are rather
oy dUeTy - THE, 0r~n“1oles bi say .
ollcated. Ski Ane the -detalls, we may say that»tpe eugve
d. mgglng the etai% ,ﬂﬂftmin .P, B i
is a broken line 1inking'’ few: point § represent g alternatiue
ine; llukln* few oolnt ‘%epwﬁgeptln
technologies {n’cases- whan we. 4! iwith only one’ on*ﬂgw products.
ST nohnZlas in gases when qe deal lwittte only. one OT e
Jhen we deal with a b ag in which the produegi result.
‘ Widd @,1v§ g §¥?§§§§’~R&wnsoa e product g? T
gated unit of natlonal income .
evﬂ“*“-tMit of nationsl incone

1ncxenent uhe production curva P 11l be a smooth ‘and rather
suzhizsn curve ‘FFLHCpE g, 9mEO LN gad rather

COPulﬂueh ,Evne as is repgeqeqte nggﬁggg :fggggaggg ;::gggg

h JFe nut accqr@%ng to the aasumed order
~JarAsinéuro the sasuned order

from- thc o Ll ,4~ xntenslve pni the least ca apital intensive
: coenaive :‘*3‘0 least capital intensi

com

n

appeere 1n the form
e Red RETH A

(\‘x‘wn\v.,

of 3roductlwn Wl

to the leaet 15 <4r intensive 8ad the “most capital intensive,c.
T i {rransive al Leme nogt capital tritensive ™ .

The curve represe.te only the effective methods; 1ie. We do not
SHTEBG 2 the e-tantlve methoda; Lties we do rot

tare into ~onsideratlon the 1qef£ect1ve methods which were
Cjeraison tne AE ST PNt OIG aetnod3s which were

eliminated fron tne sphere of Chine of technologlies according
trie sphoere O choios of technologies accordin”
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’effectlve methoda.zgnikhﬁ,.‘ .
| An . analysis;of the proc;u:pion curve representins a set
of aggregated production methods applied in new Atweatnent
- projects put- 1nto Qperatiqn requires, first of all, a- deter:nma—-
“’tlon of‘produc.taiop regu;l.;s whlch are to ve. achieved at these 5 R

projects. e’ aeaux,ng tpat the production result ;.s a unita' 3

‘the 'latlonal inno;ne m%ﬂgent, Y = ]. ;‘L‘o a:lmplify our T
consideratxons, 'wg: asgpne.. tnat the methods of production |
dlffer only by the gumber of e:np;l.o,yeea / L/ and the aiza “ _
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The yize of eamployment we qark on Y axis. Assuaing that (’=
= 1, the value of L is equal to reciprocal of labour effi-
ciency, i.e. L = —%— /vhere p, denotes 1abour efficiency in
new investment projects creat: ! to achieve a definit incre-
went of the national income. The size of investment outlays
is marked on the x axis. According to our assumptions the
outlays are equal to the capital intensity of production, i.e.
I =k '
All points on the production curve represent aggregated
effected methods of production which permit to produce & anit
of the national income increment of a determined material |
composition at various ratios between employment and investments,
j,e. with methods differing in labour and capital intensity.
de have to assume here the employment is uniform, i.e. we leave
aside the problem of differences in the level of qualifications.
Any changes in the level of labour efficiency are then only the
result of changes in the technical equxpment of labour. The
mewnuds of production represeqted on the curve are the result
of the earlier'technical progress and reflect the present state
of technical knowledge. Methods representing highest labour
jntensity and lowest capital inténsity are at the beginning of
the curve /left upper end/. liethods of lower labour intensity
and higher capital intensity appear while moving down along the
curve. At the same time, & higher labour efficiency is achieved.
The given state of technical knowledge means & coexistance of
various effective methods of production of differing capital
and labour intensity at a definite period of time. The factors
of production applied in these methods are characterised by a

definite substitufiveness.
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Assuming that we intend to move from A to B method ae a
result of the choice of technology and remembering that there .
are employment LA and investments IA in the A method and
employment LB and investments I - . the B method, we shall
observe the follow1ng changes res: .uing from the change of
technology. . ,
- p01nts A end B represent alternative technologies opening ‘
the possibility of choice as they are bott effzcient,
- the trensition from A to B method /down elony +. @ curve/
meane that the outlay of human factor /emplo Jt/ L will
.decrease vy L LB which means, at the ’ seme time,'; 3;,

crease of capital intensity —l-, and therefore, an»incraaae
Pn”.

of 1abour efficiency Pg"ﬁ, o Tew e ,“?* iy
-:the possibility of a decreaae of employment reeults from tne
| change of teohnology consieting in substitution of employmsnt
| by increasing investmente, the decrease “of" employment takee
tplace along with an increase of inveetment outleye, ‘4t meene

, that the indicator of tecnnical equipment of - labour ie increas-

ing which 'is the base for 'the observed increase in: labour HR7I.: i

efficlency, _
- the pa.#1l7c~l lucrcase of lnvestment outlays at the given;slze;i
of productl . ..t mesns t)at tne capital” intensity‘of -

production is incragsing /any increment of T ie reciprocated
by an incrsa nt of k/. '*5“-?1:;}‘J;f12$5
e [acw heré, threfore, a substitution of employment by invest-l
pents or a substitution of 1abour intensity by the increasing T
cspitﬂ“ intenaity, i.e. an increasing labour-efficiency through
50 10CL e 1R capital intensity. . _ -
The differences between the outlays of factors of production

in the alternative methods A and B are as follows:
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The ratio be tween ‘the edditional investment ouﬁlayé neceaegyyy-

Tt

for a'decreeee'qﬂﬁepgloyment -an, the achzeveﬁ suvlnrs in the -
1live laﬁour‘outlaye é%%r 13 ealiedfthe‘raﬁe of substxtut1on l
of outlayse ‘Phe: shepe of ;he curve declining‘at A decreaalnoA
rate causes that the: rate of substltution of outlaya is 1ncreaa- }
ing because every decrease of employment by an equal value is '
accompanie§ by an jncreasing jncrement of investment outlays.
The increaeing rate of substitution of outlays creates the need
to determine 8 profitabilita 1imit of additional jnvestment
outlays jncurred in order tO achieve savings in employment. It
is necessary that the plenning centre took decisions on the
choice of technologies on tne grounds of an analysis of alter-
native technical yvariants in econoaic practice. It requires 8
i nal rate of su bstitution of outlays which indicates
the point to which it i8 prpfitable to increase the jncrements
of jnvestment outlays. The determination of a proper marginal
rate of substitution of»outlays is an extremely difficult and
complex task. However, the theoretical conclusions resulting
from our model analysls are essential to grasp the sense’ of this
yask and are the grounds for elaboration of synthetic 1nd1cators
of the efficiency of jnvestmenis in a plenned economy e

Ia the economic practice, the choice of technologys which‘
theoretlcally means a choice of the nevw investhenc projects
capital intensity 1evel, requires a real and detailed knowledge
of technical capapilities and economic poseibilities of the
given country. The planning centre will shape 1its decisions hire

in relation to the»concrete balance of iabour force andlthe

jnvestment possibilities depending, ijn turn, of the effective

[y
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2, Systes - .d Institutional Conditions 6f tle Choice of

T echnolag'ies s REEA ;..%

_ The realization Qf investment procesaee is subJected to
achieving the inténdad economic aims thhin the limiting factors
oxisting in the given economic ayatem. The investment processes
1n.this aspect, similerlto those

in the aocialist aconggy are,
in the contempgrary qa'iﬁw' 397 4n achievemeny;of. d
bvgrowth and an. introductipﬁgof technigal progreeaf&nrthe new
1nvestment proJects, anAy§§ quxe in thq whole. ecqnoay are the
result of investment acivity in both systema. Thﬂ baqic differ-
ences between the inve "an&'prqpeasaa 1a capitaliam end social-
ism result from the. baeic.aiﬁs'of the aystems and.the*differences
in the character and efﬁactiveaesa of: sconomic planﬂins systems.
_The inveatment projgcta of a. aociqlist state have to achieve
Va dual aim. They have to primarily caber, for. the neﬁda of the
'soclety which is the main purpose of the. socigliet ayatem.
Moreover, the 1nveatmenta ahQuld be . ca;ried on&ktn respect of
the current economic apq poliiical necessitiea reanlting from
the dispoaition of fqrces in ‘the contemporary ycnld. The. nacee-
sity to assure a aufficient defence potential.anﬁ the. need to _ ‘
_ ;aaaure the country’ 8 position in the; econpmic qompatition between
Asoeialism and capitaliam ana taken. into conaideration at .every
‘inveatment -decision of a aooialiat atatg. tbtg tactor may be, and

‘usually is, one Qf tha prigcipal limitation 1n aaaurins an optimum

: character of the prqcese of .economic. gvowth.

‘ The first stage. Qf tne investment dgc_:}on!making of a sociale

ist ‘state should. therefore, give considaratiqn ;o thn neceasity
of dividing the dispoaible inveatment megns 1nto panta naoeeaary
for assuring the economic growth aocording to 1ts plqnned rate

o e r— s+
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and for the defence heedeibf £hé éountr&;.’ L

The second stage involves the division of the civilian
1nvesthen£a'into'directi&né‘fepfesenting'Séétbfa‘énd branches of
the national economy;‘The division of investmeénts among branches
is one of the central links or the investment process as it is =
decisive for the future structure of production, the rate of
growth of'thefnational income, gnd also Por theé rate of growth
of investment and consumption fund. The branch structure of
investments shapes to a considerable degree the ‘average, social
capital intensity which at the given, representing ;'limitation
investment fund, exerts a decisive influence on’ the rate of -

. economic growth. ' R ‘

The third stage of investment decision making is the choice
‘of technology on the macroeconomic scale based. oh the analysis
of the existing possibilities in the sphera of the investment
fund and the balance of labour force. '

The problem of choice of technology snd the calculatiod of
economic effectiveness of investuments’is done on two plains
which we can isolate from the point of view of scale and the -
sequence in time. ‘ i : ’ , o
. The first plain connected with the third stage of inveétment
decision making embiaces the choice of téchﬂology‘frdm the point
of view of th. gencral technical level of neWiiﬂvestment pfdJecté.
The problem of choice concerns here a fdrmulatian'of én‘énswur~
to the question: Should more people be employed at’ a lowar tech—
" nical equipment of 1abour and a 1ower labour efficieacy, or
should the size of employment. be limited in favour of -increasing
ihe technicalileve1 of 1abour equipmant.and'the'levei of labour
efficiuvocy 'in new-;nveétmenﬁlprojects. The choice 6? technolégy

here 1s of a macroeconomic character and is connected with the
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zeneral strategs of tne investment process. The second plain of
the choice of technology is the microezonoaic scale. The choice
here boile down _to & decision on realization of definite invest-
aent varia n t e chosen from two or more projects ained

at achieviog a giveh production result. ‘As far as the time
sequence is concerned, the choicc of technology on the macro-
economic scale iekes place earlier than decioeions»conoerniqé 
concrete projects’of a defined material production result.

Due to a possible development of the economic situation
related to the ratio between the investment resources and the
labour foroe'balence, we may isolate the following three probable
cases: | ‘
first - there are b1g and unutilized labour resources aand rel-
atively small investment resources, such situation may ‘occur
at the inicial stage of socialiat puilding; it is also typical,
as a rule, in developing countries at the preindustrial stage

and at the early stages of inoustrielizetion;

- second - there are relatively higher investment possibilities
but the labour surplusses are still ‘very high, suoh eituation
may occur in the period of a developed industrialization process
in countries ooomencing the eoonomlc growth process froa a

relatively low level of economic development,

- third - as a result of advanced industrialization prooess, the
economy achieved considerable javestment capability and, at the

same time, there appeared considerable limitation 1n the labour

suppiy showing down the rate of growth of employment, such

situation may oceur in industrialized countries eved before

achieving a high'level‘of economic development.
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The problem of choice of technology will be different in
cach of the 31tuations described above. The level of technology
which would beiapplied would be probably predetermined in the
. first and the: third caaea and the. state would have a limited

scope of choice within the assuaed. development strategy. The
alternative posaibilities of choice between technologles of low
i‘und high capital intensity may appear in the second case.29 B

' The choice. of technology is not done in relation to the .

existing and- formed reaource of production apparatus in the given
economy, . althougb.tnere are some poseibilities here the, so call-
ed,. recrientation and tn technical ‘modernization of the ancieat
production apparatue. ﬂowever, movement on these cholce areas

is uauelly negligible. It may, eapecially in relatlon to
‘reorientation. conccrn marginal valuee of production without
exerting much 1nfluence-on the technical structure of production
apparatus and on the average social 1eve1 of the technical equip-
ment of labour. The proper choice area ofrtechnologiee,covers .
new inveetmente proJects, an d therefore, ia a component of the
investment processes planning ayetem, f.e. concerne the economic

choice related to. tho future.’Q_'

_ The conditions or cnoice ‘of technplogies do not result solely'
from the technical and acononic dependencies between the balance
of employment and the balance of . labour force, but.alao and to
a considereble oxtont are dotermined,by the social ayatem and
institutional factors in foroe in the country. - ’

There ia~a view: in-the.theory .of -economy that the choice of
‘technologies may: be, in principle, done in the planned economys.
It may be both ecoialict economy the. natural feature is the plann-
ed character of functlonning and development and also the economy

existing in many developing countries posessing a strong socialized
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gector based un ecouomic planning;.31

The capitalist economy the basic motivation of which 1is
maximization of profit does not, in prinoiple, create grounds
for choice of technologies. Optimum technolocies‘iﬁfcapitalist
economy &are those ‘which maximize profit, 1.e. geared‘to naxiuize
economic surplus. The moat . important problem for a capitalist
company 18 utilization of such production methods which would
 assure a maximum. labour efficiency ory to be more presise,
a maximum difference beiween the labour efficiency measured by
the size of output and the level of outlays for labour force.
A capitalist company would be inclined to use relatively lower
technologies when' labour: 18 cheap. Hhen labour is expensive and
very expensive,-the coupany will be inclined to carry out capital
intensive jnvestments assuripg & possibly highest level of labour
efficiency maximizing the economic surplus. In other words, the
techaical level of new 1nvestment projects in the capitalist
system will be always defined by the availability of labour
force, but determined, in a given situation by the motive of
profit maximization indﬁcing the company to utilize more and
more capital intensive technologies along with the decrease of
available 1abour resources.3 In the microeconomic ‘gcale, l.e.
in individual capitaliat companies, ‘there may of course, occur
situations when production optimization conditions: through choice
of inveetment variants are considered put: they are alwaya subjec t~

ed to attempts to achieve o naxioya profit from the invested

capital.
The problem ‘of choice :of technologies will not appear in

small businesses usuelly run by families. Private emall business
owner /a suall farmer or an artisan/ usually strivee to paximize
output to aéaure a coverage of hie and his family basic needs. He:

usually does not count nis labour outlays as long as there are
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labour surplusses in tha economy of this type-and;these surplusses
are considerable while their znarginal productivity is near zero.
Labour intensive technologiea are usuully used under such con-
ditions as the producer 1s‘not interested in achieving an

economic surplus but aima to»pchieve a poasibly highest output
".ontlay*“When 11v9 labour outlays are

; factor and, at the

with relatively lowe:

considered a relatt?e%& : eap-and” 4 o
- ”bjectarare relatively-expensive

same time, tools and’

and difficult %o obtai.n:foz*:'éha
labour intensive tedhnplogiea of: ‘Xow: cép‘tal 1ntenaity ‘become .
the only poasible abd; e’ wuore technélgsicblaproceas :hbecomes
determined by the conditfona of the ecouomy and the purpose of

“smalf“and poop company, the

its activity.33 N _
Assuming thét”tbéﬁﬁbove‘fege@hiﬁgﬁié?truafﬂp“may;formulate
the following concluaions. e
- the choice of technalagies oo’ the macroeconomic scale 18 not
characteristic for any economy but 13 basad on definite social

system and institutional conditiona,A

- in privately- ovned economy, both capitaliat and small business:
te:hnologies are determined by basic aims of pn:duction, and

therefore, there is no problem of choica of technologiee,

RIS £

- the choice of technologlies appears:as a,component of 1nvestment
pro~ass in the economy based on-socigl,ordpublic oupg:ahip of
means of productidn; it may, therefore,;qppgarridftée socialist
eccaomny the purpose ofiwhich is to cater fgﬁ tha‘ge§¢gﬂo£wthe
socxuty ana in the'eéohomy of developing_qpuntriea the‘aim of
which is to assure ecbnomic"growth-and an }mp:gygmqqt of the
living condltions of the popnlation, '

- the basic economic subject and the main decision-making factor
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in Lhe sphere o7 choice of technoiogies is the 5tate frying to
aohieve the @lus described above; its fiald of activity is the
state-owned economic properiy;

the eoonomic'doﬁinétion”of7tne stute enables it to influéncé'in’
a certain extent the choice of tacpxology in non state-owned R
sectors through paramctric methods these sectors are cooperativesﬁ
and small business:as there is only a amall probability that state .
could influence choice of technologies in the capitalist sector
even while applying planned influence on its developmcnt,v

the state faces, in the assumed conditions, the problem~of choice
of technologiaa in new investment proJecte providing- there are .
reserves of labour force which seek employment andy" at ‘the same ,Il
time there 18 & possibility of an inveatment maneouvgc.inkthe ,

field of application of alternative technologies. :
The possibility and necessity of choice of. technologies by

the state 18 closely connected with the shaping ¢f the future rate
of growth of national “income and of ite:mgingcompogcntq, ‘ .

Investments and consumption.«‘”
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Dec1eions of -the State and the Cnoice of

3. The Investmnent

Capits

Two groups’ o;~1nvestment decisions taken by the state exert

influence on the level of the caoztal-intensity coefficient in o

new investment proJects.

1, Dec

in the sphere of tne division of the volume of investments

means . betw-en sectors snd branches of nstionel econonw,

2., Decisions concerning the. level of tschnologies in new invest-.
nent projects determining principal directions of chsnges in i

the field of technical equipment of labour, its efficiency

and the size of employment. D ‘
The value of the cspitsl-intensity coefficient is, shaped
primarily under the. influence of choice of a definite structure

of investments as the separate branches are chsracterized by

different technical features, snd therefore, different levels of ~

capital intensity. A concentrstion on developuent of brsnches of
high everage capital intensity will cause an increase of the
average cspitsl intensity in the whole economy, end vice verss,
development of 1ow capitsl intensity brsnchee will cause ‘a tend—i
ency towards a decrease /or a slower incresse/ of the sverage

capitsl-intsnsitj coefficient in the new investment project. The

‘aggregate indicstor of cspitsl intensity for the whole economy E

does not fully reflect the technical level of new investment
projects but. primsrily is the reflection of their structursl
pattern. It is nscsssany therefore, to assume a given structure
of investments in theoreticsl analysis becsuse only then it is
possible to reveal changes in the planned 1evsl of technological

capital intensity reflecting various ‘technologies utilized in new

tal—inten s v coefficient Level in New Investnent ProJects

isions concerning ‘the choice of the structure of invsstmentsd[

— -
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investment prcj.cts.

Situations described earlier may appear in cases when the
structure of investments was determined uas a result of a state
decision. There will be no place for appearance of the technology
choice problem in these situations as -an application of a definite
technology would be predetermined by a complex of limitations
active within the economy,and primarily by l;ﬁitétions resulting ‘
from the actual balance of lﬁbour force. '

Experiences of the first period of industrialization of the
socialist countries seem to confirm the above thesis. A majority
of socialist: countries suffered deficiences in the sphere of the
investment goods production possibility resulting mostly from
theiangchronic structure of broduction inherited from capitalisa
and also from enormous war destructions which firat of all ‘hurt
the vector producing investﬁent goods and the economic iafrastruc=~
ture., There existed a parallel backwardneae in the structure of
agriculture and the general technical 1eve1 of agriculture was
very low and was. predominant;y characterized by manual labour
based on labour intensive methods of prqductiog. Surplusses of
labour appeared in this situation in most of the socialist
countries, mostly in the form of a relative overpépulatioh in
agriculture. This created a base for structural udbmployment
which could not be rapidly qvercome.because of the underdevelop-
ment of production appargtus and the lock of a suffiéient nﬁmber
of workplaces. The firsf period of induatrializgtion in the
socialist countries was charécterized, therefore, by efforts
. aimed at creating possibilities of employment for a possibly big
number of people to overcome_the structural unemployment. The
creation of new workplaces was mostly done by means of an accel-

erated development policy based on.utilization of labour intensive



technologies peraitting a relatively rapid absorbtion of
labour surplusseg. The low level of qualification of the
dispossible labour resourees was an edditional factor deter-
nining application of this particular.choice of technologics.
The objective caonditions: the laek of investment means,
the social pressure resulting from the unemployment, the low
level of qualifications of the potential employees and the
socio-economic neceesity_gannacted with .the ‘change of the

ec0n0m101and class structure of the aooiety determined technical

solutions applied ia new 1nvestment prq;egts asauving growth

of output mostly by aeans . of increasing employment. The relative—
ly high increage- of. labour efficiency obsenved in this period -
resulted from changes ia. the struoture of ‘employment which grew
more raoidly in sectors. chsracterised by kY higher overage level
of labour. efficiency.: Dhe main reasoa fcr this phenomenon was
the migration of populetion fron agrioulture to-the developing
industry. - As a result the rate of growth of empIOyment and
the increased degree of labour force utilisation because the
main factors determining the rate. of grawth of the national
income, The state. had practically no possibilities for other
solutions and accepted such teohnologzee which were accessible
during the period. The appliad methoda ‘of .production were based
to a considerable extent on: copying of~the exiating ‘technologies,
and in some cases, low intensity technologies based on zanual
labour were introduced due to the seala -of ‘the undertaken
1nvestnent proJects -angd the’ dlsposaiblp 1abour. aurplussea.
Conditions for utilisation af btgh tachnologies of high
capital. intensity may appear in aituations forcing the necessity
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of technically rredcternined investnent Jlecissions:

- first - whea tne need for investament characterised by &
4jefinite, prcieternined technology of hiszn capital intensity
which could not be deviated fros result from the structure
»f investments established earlier;

- second - when reserves of labour force get exhousted in the
developed economy and thus the possibility of acceleration
of the growth of national income depends fronm intensification
of technological processed and an increase of the rate of
growth of labour efficiency.

The first of the situations presented above is relatively
simple. Yhen the state decides to adopt a definite structure

of investments and develops branches of production charactert&-

ed by highly capital intensive technologies, the problem of

choice of technologies is eliminated. The only alternative

boils down to the question: To produce or not to produce?

If the answer is "yes", a definite type of technology is

An attempt at other technical solutions,

automatically utilised.

e.g. an introduction of a less capital -intensive technology may

misfire as the intended product will not be obtained.

The necessity of introduction of highly capital intensive

technologies emerges in face of the lack of labour reservas.

The basic limiting factor here may be the marginal value of the
rate of investments influencing the level and dynaaics of
consumption.

The whole above reasoning leads us to the conclussion
that the choice of technology may take place in a definite
social systea and institutional situation and at such ratios

of the balance of jinvestments and the balance of labour force



IR

.'fofmatioefhﬁicﬁ?wduld'defgcreate'thé neeeeait&ﬁﬁe apply.techji“
,;’nologiee of predetermlned parameters. There have to exlst, .

-therefore, ppoduction capacities in the sphere of the definlte
};ilnvestment goods producthn, as well as possibilltles of their
"1mportatlon and primarily it is necessary to poaess 1abour ;orce.

"vreserves.,?,7’ -

[ 8
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4. Choice of Tecii..logizs under Zxiscance of Labour force ‘Reserves

The chotce of technologies in the conditions presented
earlier is characterized by appearance of economic and socio-
political aspects. The firstvaspgct results froam basic economic
bzlances, the second from the general social motivations in the
socio-economic activities, socio-political situation connected
with aspirations of the state and the population and the influ-
ence of various internal and external factors determining the
position of the given country in the pattern of international
economic and political relations. The state takes decisions on
the choice of technologies on ;he grounds of the current situa-
tion and assumes also an achievement of desired goals in the
future. o ,

The essence of the choice of technology, i.e. of the Ehoice
of the level of capital-intensity coefficient in new inves}ment
projects is the choice between alternative sizes of employment
and the respective level of the technical equipment of labour
and labour efficiehcy. This choice is made with respect to a
definite size of investment fund and the labour force reserves.

In the developing countries, especially those at a low
level of their socio-economic development, the basic limiting
factor is the size and the structure ofvthe national income,
and first of all the material size and structure of the invest-
ment goods resources. The factor being in abundance is the labour
force, the limiting factor here may be, and usually is, the size
of qualified labour resources It is admissible to assume in thg
theoretical model analysis thaf thé quality of labour force is

uniform and that its resources are unexhaustible.
The "Dobb - Seh model" of choice of techpologies is relative-

ly widely known in the economic theory. The model takes into
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considefatioh choct=- and ldng-term‘impiicacions resulting from
adopiing alternu'ive Lcchnolo:sies of a diversified capital
inteansity 1evel.)4‘ﬂithout going into deianils of the modcl we

may coaclude that the problem presented in the model boils down
to the alternative between meximization of income and consump-
tion and waximization of investament Surplus. Maximization of
income appears as a result of decisions on utilization of low
capital intensive t;achnologies which causes a relatively slower
rate of economic growth and a slower increase of the economic
surplus which, de facto, is a dispositive investment fund in

the long run. Maximization of economic /investaent/ surplus is
achieved through the choice of highly capital intensive technol-
ogy which permits to achieve a more rapid rate of economic growth
then in the case of lower capital. intensi’ty technologies in the
long run. It results from the assumptions of the "Dobb-Sen model"
that the maximization of the econodic surplus and the resulting

higher rate of growth will cause maximization of income, employ-

ment and consumption in the long run.in comparison to the variant

of growth based on lower capital intensity.
The idea of the model can be grasped after an analysis of

dependencies presented in the Fig. 2.
v : s 27 Yonax
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The diagram is composed of two parts: In the upper part we

place the size of the national income increment 4Y on the Y axis
'and the size of employment increment in the new investaent
projects 4L on the X axis. In the lowelr part of the diagram,

we place the ratio between the national income increment and

the employment incrementg—% on the { axis and again the size
of employment increment AL on the X axis. The curve of income

in the upper part of the diagran represents its size at various

alternative sizes of enploynent. Ihe curve is rising at a
decreasing rate because, at the given investment fund /1 = const./

applicatlon of alternative tecnnoloales of different levels of

employment, ‘and therefore, at different indices of technical

equipment of 1abour has to cause a declining trend of the marginal

income iricrements along with an increase of employment and
relative decrease of the labour efficiency level. daximization

of profit occurs at the employment proper for variant 1, i.e.

L. If we assume that the aia of the state in the given period

ijs to maximize employmeat in order to overcome unemployment,

as well as maximization of income and consumption, the technology

of variant 1 should be considered optimua. Other technologies

permltting employment higher or laower than L} would not fulfil

the condition of a simultaneous meximization of income and
~term maximization of employment

sts of the

euployment. However, a short
and income not always may reflect.long-term intere

society. The line OV on the diagran represents formation of -

wage fund which also means the consuaption fund /assuming that

an average real wage is consiant/ at alternative technologies

and slternative sizes of eaployment. fhe wage fund grows

proportionally to the growth of employment /with assumption

that the real wage is constant/ while income grows at a rate
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less than proportional to the growth of employmept. Variant !
will caﬁse that ‘the economic surplus represented by the
segaent between. the curve 0‘{ and the stright 11ne ov-will
start to shrink in comparison to its size at. the point “2
/i.e. in vﬁrianf 2/ when the maxinum supplus Spoy occured.
It can be noticed in the diagram, at'the same time, thate
variant 2 qreating employment L2 assureb a nigher labour
efficiency and causes, in fact, qelther mazimlzatlon of
income nor maiim;zatipn-o‘ employment but maximization of .
investaent surplua«which‘creates a dynanising impact on .-
the. future rate of growih of income. This can be observed at
the 1ower part of Fige« 2. The AF curve. repjresents decreasing .
marginal increments of income which are the result of an
increase of employment. At the point & which represents, f

naximun level of income Ynax’ the Batloﬁhi 0 which means. . .
that jprrespectively of the aims set by the state any further
increase of eimployaent would be irrational. The merginal
efficiency of labour'at:the segment 0D is always higﬁer tb&n
the marglnal wage, OC -»const. The size of inveetment surplus
at the emplanent increase Ly reaches its meximum which is .,;
regpeeen;ed by the rigure aBC The SLze of inveetment surplue
at the.maximum;xncome is represented b/ the aifference between
figuree AT and 3EF;rthis neans that the surplus decreases - .
by the'size of the figure 3EF while'igcqme is maximised.'

The problexn df»choice of technolozies understood as.a

choice betWeen maximization of income enﬂ maximizafion of .
gurolus boils down to the choice hetween ine technology

maximizing cur s ent income and the technology maxlmizing

-~

"
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the T u‘t.u'r e rate of econoa ic growthh.
The conceaﬁ of the Dobb-Sen nodel presents, therefore the
ootuntlal ﬁossibllltj of alcernatl‘e tzchnologies aaximization
depending.aon 8 Jnflnlte ECJHOmlC situation' and the current

and perspective aims of tue state. The model presents also

the possible results or a utiliz atlon of one of the-available

golutions; this is the rﬁason why the impocrtunce of theoretical

consideration Jecides on theiv asefulness in revealing general

coasequences Of practical economic moves. If the state is

governed by some definite motives of a general social character,

it nhas to be aware of the fact /and the theoretical model

explains that question/ that attempts to achieve some perspective

aiﬁs, maximization of the long -tern rate of growth being one. .

of them, requires resignation froa certain current advantages

in favour of the future advantages in the long run.

Logical conclusion stenming from the Dobtb-Sen model create,

with assumed limitetions, & 508sibility of analyses of various

mechanisas of growth and devendencies between sizes of invest-

aments, eamployaent, income, technical gquioment of labour.and

1abour efficiency in cases of alternative choices of technology.

dowever, the final conclusions formulated by the authors of

the model preferring application of capital intensive tech~

nologies in developing countries were Jepreciated by criticisa

conducted by d. Kalecki and . Dobrs" 35& It results froa

the criticism that advantages resultlng from apnlication of

caoital,ihtensive technologies get weakened and sometimes

cannot. be achleved at all mostly due to difficulties resulting

from limitations in forelgn trade in the conditions regning

in Jeveloping countries.
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Experience gained by a number of developing countries
created grounds for. formulation of the concept of “combired
technologies" /sometimes called “mlxed" or “indirect"/ based
on a simultaneous- introductlon of capital intenslve technos
logies increasing the 1eve1 of labour efficiency and labour
intensive‘technologies of low capital intensity creating -
grounds for an increase of employmentas. The concept‘of

combined - technologies is often critieiéed by‘numeroua economists,
but it also has ‘supporters. There are numerous examples to be
found in econouic practice proving that combined technologies
may bring considerable adventages and may constitute -one of
the possible solutions in the_development strategy of developd
ing countries. There are many facets offinvestment~procesoea
where it is possible to encounter a paralleljapplication of
capital and labaur intensxve technologies. There also emerged
some very modern. technolowles of a high capltal-intensity
coefficient which may, under certain conditions, be utilized
with an atternative application of modern means of production
or of some definite live labour outlays of a low level of
technical equipment of 1abour’”. '

The. general conclusion resulting from the analysis of
conditions of technology cnoice with an existance of labour
force reserves leads to the statement that it is impossible
to formulate a unifora standard for aoplied technologies in the
complex and diversified conditions existing in the $hirdVWOr1d
countries. The investment policy of develOping countries cannot
be based solely on introduction of capital intensive technologies
as it was suggested by Dobb and Sen for it would overextend

econoaic and cadre possibilitmeslof poor countries. A uniform

<]

o
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introduction of 1abour 1ntenslve technologies cannot be

,assumed elther as such policy woald lead to pertrification
of-the state of bac:cwardneso in the economy of developing
~countries. A general apolxcatlon of combined technologies is

not p0851b1e elther as there may apoear technological bottlenecks
and barriers resulting from payment ‘difficulties in foreign
trade. It is necessary, therefore, to assune an extremely
flexible investment pollcy dlvereified according to the phase

. of developnent. Such necesslty not only embraces investment

eotlvxtles but also the totellty of decisions coricerning the

policy:of the. socio_econonic development. It is necessary to

" conduct a 11exible economlc policy adapted to the situation

existing at. the -outset 1n the xnmxxxxkx concrete developing

countries . and evolvmng during *ntroduction of coqsecutiver

projects. The policy shoald env1sage per1ods of an accelerated

growth'intermipgled Nlth perlods of a decreased and stedd rates

' .of prowth; Chan'abillty of sectoral obJectlves, arissing

developaent 1rregularLt1es and the need tdo overcoze them,

mounting enyisaged aqd unexoected difchulties - all these

. cause that the process of broxtn is not usually harmonious

but is based on changzes of 1ts rateaand applicat1on of enforeed

or envisaged econonic *eneouvers. It causes also the necessity

of changes in decisions con~ern1ng consumption which should be

considered not only irom the point of view of its phisical size

but also .of its internal material structure. This is of a

narticular importance for tﬁose coantrles which suffer an acute

shortage in food production. ;he state has to’ prlnarily solve

the problem of food 1n overOOpulated and undernourished countries

which creates 50m€ deflnite requlreaentsvin investment and

-iaport policy.
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It is not always possible to assure conditions for an
increase of consumption level in the long run at the expense
.of the:curreat consumption in developing countries as it was

possible. in. the. expensive growth model in the socialist:eco-

* -nomy. It happens. 80,. because the existing 1evel of consumption

in.developing countries is so low than even its- short—term
.~ and inaignificant decrease wo uld be unacceptable from the-
- socdal point of view. ' T
- A solution of the problem of a decrease of a current loss
in copsumption in case of an accelerated growth ‘should ‘be -

consigered aleo in connection with the ‘material-structure of -

,/consumption.,Tne‘state hae to be aware of’ the fact‘/of.which,

even numerous- economists‘are not aware of/ that-an increese
of the rate of growth through an incérease of iavestment: jn N
the sec¢tor producing meane of production may ‘cause -lopg=tera
delays in development of social infrastructure ‘and production
of consumer durables3 g An achievement ‘of such an increment
of .the- coneumption fund in the long ran which would aizabky
increase the level of social consumption might not lead to
overcoming the relative loss which had to be suffered in the
field of congumer durablee during the period of" the accelerat-
. ed growth and the overcoming of delays ‘may become a process

lasting for,manyvyears39.

- However, decisions concerning an acceleration of growth
have to unavoidably cauee a relative loss in consumption in
-the short run, and therefore, the task of an acceleration of

_growth should be approached with an extreme caution in an
.overwhelming number of‘deveioping.countries. The state has to
be aware of tne.necesaity to manipulate not only the value
of the rate of investments, but also the capital intensity

(Y
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levelrwhich is connected with the choice of technology. One

of the Peasible proposals of the acceleretion'problem solution
seems to be ‘an application of a ‘consumption-expansive model
of growth based on the principle of an "osciallating con-
sumption" which assumes temporary slow-downs of consumption
growth /freezing of real wages/ in favour of increasing the

economic growth rate40.

Our considerations on the subject of the choice of tech-
nology on the'macroeconomic scale conducted till now constitute

a theoretical base for preparation'of a calculus for an econoa-

ic appralsal of 1nvestments on the microeconomic scale, 1.e.

concerning separate new 1nvestment projects.
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S5e Prlncigles of Pregaring a Calculus for ggalugtion of

An economic- efficiency of investm@nt calculus prepared
for new projects requires, first of all, g determination of
the socio-eaonomic coaditigns in: which the new proJects are
created. A preparation:of. principles of such calqulua seems
relatively. aimple in .the conditions. of tne capitalist economy
although. some very cemplicated and detalled calculatioa methods
may be utilized. to that-purpose. The aim of the capitalist
production is maximization of profit, and therefore, the proﬂh
ithcriterion is uded for evaluation of the econ&mic efficlency
of investment. Planning of investment activitiee is”bdeed on
\an analysis of the intended rate of profit in ‘a long time
horison in big corporation of the contemporary capitalism.

The relation between the planned profit and the expanded cap-
ital embracing investment outlays and the planned exploitation
cost of the new projects is also essential. It means, that

the ‘separate investments effected within the corporation may
be characterized by a diversified profitability while the’
total outlay has to assure a long-term rate of profit conforﬁ;
ing to the plans of the.corporatidn. There. are also some situa-
tions in which corporations resign from the current maximiza-
tion of the rate of profit in the short run in order to in-
crease expansion, conquer new markets, eliminate the competi-
tion or finally, to accelerate their own growth. Such actiw-
ities, however, are always subjected to attempts towards |
maximization of profit in the long run. Generally, the basic
cr}terion of efficiency of investments in capitalism remains

maximization of profit which results from the nature. and the
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sense of activ;ties of the system.

Is,:therefore, the criterion of the rate of profit a
universal measure of investment efficiency in other, non-
capitalist social systems? ‘

Tﬁere ijs a negative answer to that question. The absolute
proflt or the rate of profit cannot be the most iamportant
1nvestment efficiency criteria, and the more so, the sole
criteria in such economic systems vhich do not strive to
achieve pfofit in their activities.

Not only the socialist econoay, but also the economy of
deveioping countries using general social motivation in their
growth policy belong to those economic and social systems in
which the profit-maXimization does not constitute the basic
aim of production. The developing countries uhich, in g broad
extent, build their public sector and conduct a state invest-
ment pollcy on a broad front con31der the basic aim of produc-
tion to be an assurance of a permanent and long=-term economic
growth. end an achievement of a cardinal improvement of the
socio-economkc development level end of the 1iv1nc standard
of the broad masses of the population in the long run. It is
not advisable to apply the profit motivgtionﬂin these condi-
tions because it would be contrary to the overall aims of the
economic activity.

It could be motivated as follows:

1. The aim of production in many developing countries cannot
be maximization of profit of ;he separate companies and
of - the economy as a whole, but maximization of the.national
income being the sum of accumulation and consumption within
the whole national economye. This general aim may, in some
‘particularlj poor countries, be made more concrete through

its guantification in the fora of certain indicators of the
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living stgndgni,imprqygment in a given time ppriod /ee8e

"an aohiévemgg%vqr~a gertain 1eval of conaumpt;on of basic

2.

_nomic prooeaaes.4g,1,-
‘“Deciaions on undertaking production in aconqmiea basqd on
,social motivation are -Tuled, first of, all,.by the gegga
‘reaulting from developaents Some. commaditheq. wild . atill

food. prodggtg 4n" the. plggned year or an achiqvemgnt of a
certain indigexor of i1literary. reduction etc./. ' '

In numeroua developins,couptriﬁﬁg tpgra 1& a Qo;icy of

state price control wh}op\cauaaa,zpas spe;.gﬁtgn cgngiégrv
ably deviate £rom: walue. The shate. cgnaioualy QQiqug the
price structupe for appial. or. goongg;g conaiégpat1ona4'

or such deformation appears: as & result of qartﬂzn aggp, f’

téneous‘proeaaszs within .the ecopomy. Proﬂit being the
difference batween .the price and the cost. of production
looses its obaective character in thgse conditions and
cannot: be treated as -a .meagure. . of effegtivquaa of eco- -

e
i

be produced because of the soclal. intereatl..or. deva;ogmsnt,
neceasitiea 1rrespeotively of: the..size, of prefit, or: gyenr

“loaa. incuved in production. The valus: rﬂ&l&gﬁd\}n\gnndﬁcwl ‘
‘tion of & given commodiby is ‘of the pripery tgpariepes for

a capitaliat company. The uae value of . the: proguct i 19 pf a
secondary impqrtanoe. The use value of pnpduced,commod}tiea B
is, however, of a primary- importance fap- tne state . acting '

'under development motivation. The state being an ecqnomic 1

subjeet and’ conducting ‘directly its_inveatqgnt pqlicy

‘cannot make the choice between: investments of a lower or

higner;éffec;iyenesS‘but.haa to consider ppimarily the
long term needs of the econoay which'meangjthqt;wbeg it
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is necessary to carry oul very expensive projects essential
in-gaining the choosen aim, the investment process has to

be subjected to this necessity.

4. The complex churauter of economic development requires also
& universal developmcnt of investments. The‘social_consid-
ecations create the necessity to carry out,investments not
es separate projects but as elements of the whole_inyest-
ment. system. Taking iato consideration autual links émong.,
variods investments undertaken L0 achieve ‘the planned
structure of production and with respect to a harmoniqué
developmént of all rezions within the framework of the: |
whole systea of the natlonal econoay, the state nas to take
up execution of such projects which cooperate.with other |
indmspensable projects. The rentability requirementy '
therefore, nas often to be moved aside because of the pro=
portionality and ~omplexity requlremebt resulting froa the

intended'development ains.

Tt seews that even in those developing countries which

nave choosen a capitalist road to devaloﬁment and are inclin- - .

ed to adopt the capitalist econoay mechaniams, it is necessary

to abandon the profit criterion as & tool to ‘measure efficiency

of investments 1n;their public sector.
In the light of the above we could say that it is neces-.
sary to seek other tools for appraisal of 1nvestment projects

than profit in developxng countries driven in their policy.Dy

general soc;al aims. However, 2 solution to that-problem,is
‘extremely gifficult but it seems that it is possible on the
grounds on utilization of at least basic elements of the . |

theory of efficiency of investxents evolved in the socialist

countries.
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The general criteria for investment projects evaluation
in developing countries should be the use effects achieved
as a result'of their realization; They should not, .however,
be treated in a univocally formal way, i.e. based solely on
the results of the pure efficiency calculus. There is‘always
a certain number of factually jmmeasurable results in nearly
each case related to the social and political consequences
of the investment projects such as: Their influence on the
improiement of 1ife of the population, overcoming of anach-
ronic econogdic structures and backwarded customs, development
of integration .processes on the regional and general scale,
activization of areas where the new projects were localized
and many other. '

This -does. not. depreciate the rale of the economic calculus
but just turns attention to the fact that it is necesaary to
take immeasurable results into consideration along with the
calculus. Horeover, it seems, that such approach‘strengthens
the .role of the calculus in investment appraisal as only then
it is possible using the variant calculus to make detailed
corrections with respect to social, political, interregional,
-general economic, defence and other numerous aspects. In other
words, the sequence of activities in the field of appraisal
of new investiment proJects should, first of all, take into
consideration the results of the calculus based on detailed
economic information, and then analyse the separate varianta '
of the planned investment from the point of view of additional
criteria and resp;ts so that deviations from the indications
of the calculus were not-accidental but resulted from a

consious estimation of needs and possibilities of economic and

non economic character.

]
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Taklnz into consideration the economic situation of
ﬂevelopine countries in“luilug also, may be, some of the rich
raw materiald producing countrles posessing considerable
forelgn currency ;esoarces, we &y assuzme that the main
criterion of 1nvestment appraisal in the conditions of limit-
ed investnent funds will be the drive to miniaizz=-

t i on of social labour outlays for achieving the intended
/planned/ production result®’.

On the grounds of this general criterion expressing the
relation between the input: ‘and the output of the jnvestment
project the separate elements taken into consideration in
'the calculus should be individually appraised.’

| He shall first consider the problem of investment effects
appbaised as they are decisive for the kind and the size of
" the plans concerning new projects. Zvery investazent is made
with a purpose emboded in the velue or quantitative results of
pfoducticn or in concrete saving results. We can, therefore,
"distinguish three kinds of investment effects froa that point

i

of view.

- production‘effect'expressed in & definite volume of use
values in the form of output incrementy this effect can be
expressed in natural units /in case off uniform production/

or in value unita /in case of diversified production/,

- savings effect expressed in a decrease of outlays of live
and crystallized labour, or just one of these factors, achiev-
ed through introdaction of labour saving technologies; the
same effect nay be achieved by modernization of the existing

production assets or by replacement of old proJects by the

new ones;
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- currency effect resulting from export oriented or import
replacing projects; thanke to the new proJecte permitting
to obtain“exportwproducts or to limit imports, the economy

achieves an inflow -of currency or sevings in currency epend—
1ng44. o

The effects presented abdve may: epﬁear*éiﬁﬁérisélely or Jbiﬁﬁly

‘depending on the ‘characterof the! frvestaent’ project ‘and of

its planned output.
Production effect is the mosi: eseantial“in developing

countries which:results- from the. neceseity to give tne_ecqnqng

‘the supply character and from the limited supply of*eommddiévﬁe"

on the market. ‘The realization of 'the. general social aims by
the state has to‘lead step by step to a decrease qf the role
of market mechanism and’ to en ‘increase of. the'importance ‘of
tne economic plenning ayetem. The 1ndustrializetion, whicn o
according ‘to general assumptions should;;eedzgg en”ineﬁeeee _f“

of -economic -independence, ceuses that the obvious consQQUence

of a development of ‘industry: ‘18 the tendénoy 10 replace import—’

ed products ‘with those produced domestically.'Industrisliza-,
tion induced by dimport substitution proceeeds wiIl ‘e0 ipso
bring currency -effects along with production effects througn
enabllng savings of currency in imports. o L
The problem of sevingseffect: in some kinds of outlays B
seems to be less important in the economy of developing o

countries for two reasons:

1. labour surplusses appear in most cases thcn 1ndnnee”tne

choice of labour intensive technologzes c':xrea,t:i.nf7 employment .

and of a relative low lovel of technicel employment of labohr;

2,  deficiency of production capacities cames that modernizatiqn
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attempts appear only after reaching a certain level of
industrialization because, in the initial stages of
industrializatioa, there i3 the necessity td atilize all
production means includin  those with outdated technolo-

gies renaining froa the preindustrialization period.

The problem of the savings effect planned in the newly
designed investment projects will probebl;y increase in
importance along with the development of industry and limita-

tion of the scale of unemployment which is not a simultaneous

process in many countries45.

On the other hand, it is necessary %o properly determine
the outlays connected with construction 2nd exploita-
tion of new investment projects for a proper introduction of
effects and outlays in evolving of the economic calculis in
order to fund the optimumn solution. The main itean among
outlays will be the size of the investment fund designated
for th.: new project /a plant or a combine/. The size of the
investment fund will be diffefent in different variants which
has to cuuse 2 diverified level of technical equipment of
labour and diversified level of exploitation costs in the
considered variants. The problem of choice between two dif-
ferent investment projects will appear, of course, in a
definite situation. .

Let us denote the investment outlay in the first variant
by I4 and by K4 the annual exploitation cost of the same
projects. I, and XK, will denote the same values conceraing
the second variant. e assume that the.production effect is
the same in both variants. The prublem of choice would not

exist ir there were the iollowingg jinequalities between the

variants
I4 > Iz
and Ky 2 i
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as thc second variant would mean a better and cheaper solution.
The pvoblem'of choice will appeur in the situation when:
L > 1 |
but K, € X, .
Here, as a result of a higher investment outlay in the first
variant, i.e. thanks to a better technical equipaeat we
achieve lower annual outlays for the exploitation cost. The
difference between the investment outlays in the first gna
‘the second variants smounts to:
I, -12=AI
I, therafore, is an 2dditional investment ouﬁlay;bo:p in case
' bf'choosing‘the first variant in order to achieve a higher
1avel of mechanization peraltting to achieve annual savipgs'
on the exploitation cost in comparison to the second Variant
and awmounting to:
K2 - Kl =AK
The ratio of the additionsl investment outlay born to achieve
a hizher level of ‘mechanization to the achieved annual savings
in exploitation costs will be: '

Al _ _

where t denotes the individual gestation period, i.e. the
hunber of years during wnich the additionel inVestment'outlay
‘will be recuperuted thanks to the decrease of the arnual
exploitation cost of the investment project by AIK46

o One aight expect that it would be enough to cowpare
individual gestation period with the expected /planned/ period
of'explqitation of the new investment project to obtain informa-
tion concerning profitability of the additional outlays permitt-
ing to achieve a higher mechanization level. If the exploitation

period were longer than the individual -gestation period, respec-

[}
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tive net savings would be achieved equal to the product of
the annual savings on costs by the number of years by which
the exploitation period is longer than individual gesta-
tion period47

- The point of view of the kind could be considered right
ifuwe~enalysed investments apart from the whoie ecconomy. An
achievement of net savings due to a relatively short individ~-
ual gestation period would be then a Justification of increas-
ing . the additional investment outlays. However, the individual
gestation period does not inform the investor about anything
- but the period in which the additional investment outlays
will be recuperated. 1t does not produce any information
about the edvisable directions of technology choice within
the whole national economy prelated to the investment possi-
pilities and the balance of labour force.

The etate conducting 2 planned economy in the social

jpnterest and wishing to influence jnvestment decisions of
the jndividual subjects in the public sector has to use
proper control instrumentis which would make these decisions
concurrent with the jntentions of the state policye. It is

necessary to determine & marginal rate of substitution determin~-

ing the profitability 1imits of additional outlays for an
:nerease of technical equipment in nev investment projects.
Having at the disposal the all-economic norm of investment
efficiency, W€ may prepare the economic calculus formula
which would permit to compare aifferent variants of the plann-
" ed new investment projects. The economic calculus pased on &
comparison of outlays and effects assumed in efter native

jinvestment projects peraits, therefore, to make an appreisal

of different varients of & given project characterized by the
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planned production capacity of a given comﬁodity or & service
~capacity and of intended usefulness:. Thanks to application
of ihe general social norm of effectiveness; the appraisal
enables to compare different variants of the project on the
baékground of the general conditions existing in the economy,
and depending mostly on the balance of labour force and of '
investment means. |

There appears the necessity to take into consideration
the admissible limits of the level of their technical equip-
ment /the mechanization level/ in appraiéal of the plans for
the new investment projects so that the indiviauél gestation
period was as close as possible to'thé génebaiusocial.norm
and never higher. It is also necessary to make éuccéssive'
corrections of the general social norm along with changes
occuring in the asaln economic'bulances as a result of the

general developament processes.

‘“



-49 -

6. The Genergl Economic Efficiency Norm

’ The comparison of the basic parameters determining
characteristics of the new investient projects requirns
a choice of analogous sets of paramneters éhapacterizing
eepépntelproJects.,._ ' o
Along witn parameters determined individually for each
separately planned projects, such as:

- the size of investment outlay for building of the given
plant or combine, j.e. for the completion of the given
investment proaect, _ .

- annual egploitatlon costs born during exploitation of

the investment48; . ‘

- the sizeiof outlays for labour force employed during
exploitation of the project and or the nuaber of people
embloyed; _

- the quantity and the value of raw materials and materials

" used during.exploitation of the project;

- the value of the annual output or services‘/in natural or
value units/ of the given project;

- the period of construdtion of the plant /the planned
period of realization of the investment project/;

- envigggedegriod of gxploitation.of,thelproject,and many
‘ other parameters, it is necessary to determine some general
paraseters enabling a comparative analysis of_differengq
variants of investment projects.

The general parameters which give a "common denominator"
to different variants of investment proaects 'should be
‘evolved on the grounds of an exhaustive analysis of the
general economic asituation in the given country gn@-dgring

the given period. It results from the above that these
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paramuteﬂs will be differeat not only for the different
countries, put they will change also in each country uader
the 1nfluence of changes taking place in the level of develop-

ment and the structure of the economy’s

1t is not possible to evolve a universal rule concerning:

the application.of the general parameters. It aeems, however,”

that it is necessary to assume several ba31c values under
any condltions.

It is necessary to determine first of all the marginal
rate of substitution of labour force by alditional outlays
for mechanlzation49. in its more general fora, the parameter
represents the limit of substitution of exploitation cogts
including also the labour cost with additional 1nvestment
outlays cousing a decrease of exploitation cost.

The parameter defining the 1imit of the admissible amechaniza-
tion level of production is called the marginal
gestation period. It determines the maximum
adnissible period during which the additional investment
outlays h a've t o De recuperated in the form savings
on exploitation costs resulting from thenso

Denoting the marginal gestation period by F, we may
conclude that it should represeat the relation between the
naxlmum increnent of investment outlays Ad!/ to saving on

exploitation costs, i.e. would constitute the marginal value

of the ratio of the two:

£T

Reshaping the above foraula, we receive the following:

AlST AKX

’
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which means that the marginal récuperation time is deterauin-
ed de facto by the admissible /maximun/ value of additionsl
investment outlays‘designated for achieving the infended
savidgg,on the exploitation costssl. In other words, it is

a paraaeter determining the marginal adnissible mechanization
level.in the given eébnegig,situaﬁion of the country. |

The preciprocal of the marginal gestation period 1/T
is the geaneral economic nora of effectiveness which reduces
the size of»theitotai investment outlay to the "annual portion®
limited by the necessary time for recuperation of the additio—
nal outlay designated for increasing the level of mechaniza-
tion.

For example, if the aarginal cestation period T = 6 years;
then 1/T = 0.166, at T = 8 years 1/T = 0.125 /i.e.,}z.sfpg#f
cent/, and at T = 10, 1/T = 0.1 /i.e. 10 per ceat/, Thei%éheral
econonic norm of effectiveness is, by nature, the rate of
disccunt detcrrining the admissible, froa the soéial point

of view, interest on jnvestment outlays bora kb create new

projects.
The choice of a proper discounf rate is a problem which

coumes up not only during taking individual planning decislons

but conceraing the totality of the investament planning system.

The determination of thevdiscdunt rate must be done in the
fora of a government ﬁecision as it is an all-national para=-
:neter.52 Other types of general paraneters may be also used

as any new investment zay influence the general changes in

the field of employment, ihe size of wage fund or the size

of unemnployment especially when we deal with new investment

projects undertaken in a broad scale in the initial stage of

industrialization policy when every new vroject is of
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a pelatively D18 importance in the underdeveloped ec onomy e

The additional parameters may play a more or less
jmportant role in appraisal of the separate projects but
they ‘are ‘usually determined of ‘the basis of the central data
banks and passed by governments to dgqisiqn-@aking organa”
at lower 1eve1953. This is the reason wny the détermination
of the discount rate for investment proaects by the plannidg
céntre‘should eabrace all basic values influencing the
possible or necessary cholces of technology in new proJects.
Governaent decisions depend here, therefore, from the
general assunption of the economicopolicy and the general
social norm of effectiveness is an 1ndicator for tne.invastora
and investment project evaluating orgens of the admissible
limits of mechanizatlon OT of the admigsible limits of la-
pour utilization in new projects. Planning, formulation and
evaluation of investﬁent projects are, therefore, uniten
in a cchesive system of decision making subjected to the
assumptions of the socio-ec cnomic policy of the state and
stimulated and controlled by. the centrally.set ganeral
economic parameher554. ' ' |

The scheme of dependanciee in the pattern: Government -

investors - evaluators may be set in a diver31fied manner.

The basic principles, however, may be presented in the four =

and three-unit_schemes55.
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An arbitrary determination of the disgount rate being

a general economic efficiency aora by government'o:gans.

should concera, in princxple, the whole economyo - There Were .
attempts 10O aoply the marginal rate of substituxiﬂb§§9 M
separate vranches of industry in some g539556. ' ‘”fﬂ

The. nargina} spatation period. paramptarg. and alao ité
reciprocal determining the rate of interest /diaqaunt rqte/
on outlays have“to be successively corrected: accprding to

the economic.dév§lppment .and fuller utilizatiqn of lgbpur:
resources. C "}L
This parameter 1s relatively low when 1aﬁouf is abundant.
Its reciprocal - the rate of interest on investment out‘la&é‘ -
- is, therefore, relatively highe Thanks to that, the state
secures influence on investors decisions inducing theﬁ to
choose solutions of a relative lo¥ capital.intensity and
nigh labour intensity. Alogg with the evolvement‘of the
labour absorbtion process 'ag a result of induatrialization,
1abour becomes BITE scarce which creates the need to save. ite
The state should then increase the para@eter ofvthevmarginal.
gestation period which means a decrease.of intereat on iavesti-
pent outlays. This creates stimull for the investpera 10 limit
their outlays for 1abour, ie.¢. 1O reduce employmedt in new
investment projects and to increaseé the level of macnaniza-
tion and of capital intensity in these projects 7 ’Another
cause to stimulate 8 raise of the mechanization Ievel may
be an increase of investment possibllitlea or aoclo-economic

necessities and political considerations which emerge in

some areas of the economic system jn connection with pursuit

by the state of u wore rapid overconing of the economic

.backwardness /sometimes, it may be the nenessities connected

‘n
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with the need to develop the war economy potential/.
The formal 51tuatlon connected with an increase of

the marglnal geetation period could'be*observed ‘on Fige 5

Flgc sh

Wwe place sizes of employment outlaya L on the 4 aiis, the
. pize of. investment outlays I on the X axis. The production"
curve /the curve of choice of tecnnologiee/ represents the =
aggregated methode.of production applied to achieve a definite
effect-in the foram of a national income increment. Changee
-4n.the size .of - emoloyment are slnultaneously changes in the
labour intensity. of productlon whlle changes in the aize ‘of
investment outlays are accompanied by ‘changes of capital
intensity of production connected with the capital intensity
of production.

. Lines OA and 0B mark limits of employment and “investment )
‘presoupces in ﬁhe-first‘period on the produotion curve. The -
Stright line leadingvfrom point L‘ representing lebour
reaourqe in the first period and tangent ‘to the curve “in"

point I3 marks the marginal geetation perlod amounting to
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T = tg @ where 1& denotes the angle formed by the tangent
with the negetive direction of the X axis in point T‘. o
.Lines QA‘ and OB‘ mark new limits of lebour and invest-
aent reeouroes in the second oeriod on tne pronuotion curve,'
'_ and thecefore, a new ‘sphere of choices ot teohﬁ%lpgiee.
vith a decrease of labour resources for new invegtmgnts,by
AL as a result of. the previous abeorbtion of s,pépt t,
by the already progressing investuents, the. s%?igﬁt igne
leading from point L2, tangent to the curve 1n ine pggnt
T2 aarks the new size of the marginal gestation period.
A.further decrease of the potential enp10yment with a simulta-
neous increase of the investment possibilities cause thet
the indicator of the merginal geststion period is 1ncreesing
which is expressed by the increas of the tangent of the
angle. It induces investors to 1ntroduce ‘a higher ‘level of .
capital intensity, and 80 to increase the degree of - mechanize—
tion in the new investment projecte. ’ ot
_ Investors nevxna the paremeter of general eeonomic
efficiency norm ‘at their disposal may 14614d8 1t 1n the
economic efficiency of investment celculﬁsfaﬁd'thenks to.that
aay compase verious technical solutions /vsrfants/ of the .
Along with this basic economic parameter, it is possible
to use other general perameters of an auxiliary character: in.
compefing sarients of investment projects. The following
parameters are used among other. Average period of investaent
outlays freezing in the course of the inveethent process; -
average period of new investment projeots’exbloitatiOn:in
relation to which ‘coefficients correcting sizes of costsrend

production are applied depending on divergencies between the
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effectiye and the standard period of exploitationj relative
coefficient of loss /i.e. the social cost of investment
outlays/ or the coefficient of the lost opportunities reault-
ing from freezing of jnvestment outlays during one year due |
to construction of new projects. ‘

The aarginal gestation period T and the general econouic
norn of efectiveness 1/T are the most jmportant general para-=
;eters as they are decisive for the general directions of the
choice of £echnologies with respect to the interests of the
national économy.

Among the alternative variants of new investment proJects,
those are usually choosen which have the individual gestation
period close to the marginal period but aot longer. When the
jindividual gestation period is longer than the marginal one,
it pmeans that the mechanization 1evel is higher than'admis-
sible for new projects and that the project did not create
the employment of the required number of workers. An excess
downward deviation the marginal gestation period means, in
turn, that the investor assusged a too low mechanization level
,J/the production method is not mechanized enough/ and the

ployment created by the new project will be too high for
the labour supply at the disposal of the 6CONOMYe

The pre esentation of the general principles of the gener-
" a1l economic parameters determination5 js not a ready pre-
scription for all countries. It only indicates the research
dgirections which should be adopted by the separate developing
countries posessing 4 dominsating public sector and definite
general social aims. The possibility of determining these
parameters emerge only in a planned economy and have to be

pbased on concrete evaluation of the economi¢ situation par-
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ticular for the given country. Some definite systemvsolutions
concerning mechanisms of func tionning of the economy will
influence the evaluation of the jnvestment effectiveness

along with conditions created by thé social system. If, for
example, the functionning mechanism will be set: to realize

the aims of economic subjects in the form of maximization

of output or maximization of profit, then the whole econoaic
calculus of investment effectiveness has to be conducted in

a manner different to that presented above. The concept present-
ed here shows, first of all, Polish experiences and resulis
from the socialist character of the Polish economy . It does

not need to be considered 2 sole and universal method of the
general economic parameters setting. The economic sciences
continuously make some new researches in this field and.
attempt to achleve possibly the most rational solutions.

One of the newest concepté in the field of the theory of
jnvestments is "An Attempt at a New Theory of Investments"

by a prominent Dutch scientist, brofessor Jean Paelinck”o

The theory of professor Paelinck is of a.macroeconomic char=-
acter but creates, at the somertime, conaiderable'possibilitiee
for research into separate braaches and regions with considera~
tion to their both technical and market specifies. It should

be expected that the application of a rich mathematical
methodology in the theory will open the possibility of echieve-
ment of practical solutions in the field of research into

jnvestment problems in many countries in the future.

va
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7. An Attempt at a Formulation of the Synthetic Coefficient of Bffectiveness

of Investments in the Planned Economy .,

Numerous coefficiente were used in the economic theory
end practice aimed at rafining the eveluation of the economic
efficiency of investments. Experiencee of the western econo:iy
formulating intereeting concepts reaching far beyond the mere
rentability calculus are well known here6°. calculation of
economic effectiveneee of investments done for concrete
1nvestment proJecte done with various celculation methode

are elso intereetingsi’

‘The Marxist economy ‘and the theory of economic planning
in socialism have searched for a possibility of creation of
a coefficient of an evaluation coefficient of the economic
effectiveneee of inveetments which would enable to choose
‘Aoptimum solutions emong proposed Veriante foremany yeers.
The basic principles of such coefficient conetruction /a for-'
mula for an effectiveness of investments celculation/ are
based on the assumption that it should constitute a coapar-
ison of outlaye and resulte with reference to the beeic -
economic and corrective coefficiente. The moet important
problem here is to determine euch a general norm of effec-
tiveness for the whole economy which would be epplicable to
ueucceeeively changing economic eituetione. Thie norm determin~,f
ing the velue of interest froum inveetment outlaye would, de :
facto’ permit to determine the aocial coet of concrete outlaye
 born to create a definite planned, deeigned inveetment projecte .
The construction of such coefficient formelly embracee ..
the size of the planned investment outlaye deeigneted for

creation of a new project and the annual exploitation cost.
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envisaged for the_project.-Ae~£ee as the effects are coacern-
ed, it is envisaged that it sﬂould embrace the'eize‘of the
annual output in terms ‘of value or , in.caeeﬂdf:a homogenous.
production, in material terms /i.e. in natural units/..
Corrective coefficienta.ere.used in diverse variants ef
coefficients. They are connected both with*freezing of ‘means
during the 1nvestment process end the exploitetion_period .
of the project. Along with the diversified parameters connect-‘
ed with the effective outlaye and the planned results of . the
designed project, it is necessary to combine in a eyntbetic
formula of the investment effectiveness also the, general _
economic coefficients, and first of all, the norm of effective-
ness for the whole economy /the rate of interestion inveetment |
outl ays coefficient'for'the~whole-ecenomy/.

The simplest form of. the proposed formula for the eco-
nomic effectiveness of investmenta can. be the following

- L1vk

. B = —5

where ; L
E denotes the economic: effectiveness of the given inveetment

project;

1/T - the ncoiz of effectiveness for.ihe, whole eeonomy being
the reciprocal of the marginal 3estatiqp_pegiog, this
norm determines the value of the,rata:ofviépegeat.on
investment outlays depending on the concrete economic
situaiion of the country. and. is enb&tpar;;&;ee; by the
~overnment for the given ecopomic. period;. . ’

K - t'o annual exploitation cost envisaged for.the given - -

inveetment'project-withhthe*ehvieaged:technolOgy;

BT

(2%
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I - the total investment outlay born in connection with the
execution of the investment project; it embraces outlays
for construction, equipment and putting the plant into

operation,

P - the total annual size of output /or service capacity/

which is to be achieved by the new investaent project.

When the E coefficient differs for different veriants
prepared for the given proJect the moat sultable variant
is the one for which the value of the coefficient is smallest
/i.e. when E = min./.

Assuming that theré;are three variants of the given pro-
ject, we have three coe‘}f‘icients: £y By, and E5 and E; > E;>
)-Ej. Fraom tne point of view of the assumed type of the
economic calculus, variant 3 will be the optimua one as the
value of the,,E3 coefficient is smallest, i.e. among the
prepared alternative variants this particular one assures the »
minimum total sum of investment outléys and exploitation costs
per unit of'tpa planned output in the planned investment pro-
ject at the gsaumed general economic nora of effectiveness
1/T which is the same for all the variants.

The presented inveatment effectiveness coefficient is
of 5 synthesic chiracter and does not include a nuaber of
other coefficients which aust be taken into consideration in

ne totality or research into the effectiveness df concrete
technical und economic solutions assumed in the new investaent
nrojects. The'following,corrective coefficients were used in.
the aeveloped coeffiéient of effectiveness of investaeats
spsiiezd in Poland in the sixties62 |
9z coé. Jicae..t determining the size of the social loss

resultlng from freezing of investment outlays during one
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P g 4
b

- year; this coefficient should .be calculated separately
for every country and for a definite period of its
development, it is a general economic character in the

econoay of the particular country,

nz - an average period of freezing of inveetment outlays in
the course of the inveetment proaect execution dcne
from an effective length of the inveetment cyele o. <he
planned project and from the assumed general norm for
the freezing period /it emounted to a half of the
—inyeetment cycle in the coefficient assumed in Polend,
i.e. n 3 for a project ccnetruction of which ie to

last 6 years/, L

Y_ Z - corrective coefficients relating the size of costs. of
=outputvtoua;etendard;period,_i.e. correcting theeek
values: in cases when -the effective period of exploita-
tion of the new project wee different from the standard
period /20 years.in. Poland/. determined for the vhole
| economy according to. definite uniform rules.,-.

Completing the basic “formula’ for the synthetic coefficient

with the additional coefficients we’ receive the following.

r L f‘-'_.,‘. .

= L
E -t"'f —— PZ

Z-L‘.I/1+ gz.nz/ﬂo’

- The optimum effect is represented by the coefficient of the
smallest value among those elaborated ‘for- the analyeed ‘variants.
The developed. version of the coefficient is different from ite
synthetic version by the number of edditionelly introduced

coefficients but "the idea of both versions 18 the same and is bae— o

ed, in principle,'on optimization envisaging minimization of

outlays in echieving the planned production or service effect.

v
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The presented formula, although checked in practlee in
Poland, cannot be ‘considered ideal und cannot constitute

a unlversal examgle for developing: countries with a‘planned

,.economyi The pnrposefulnees of present.ng- this. formula ana

'>‘,its whole“theoratical support results from the fect that it

L makes it poesible to understand the concept’ and the dircc...n:

' ﬁof research iato evaluathn coefficients of 1nvestment projects

in those specific conditlons when the state- actlng as tha
centrngGeeieipgtmeker»and ‘applying the principlee of the
plenned‘eeoheﬁj*hes to f£ind the propervmacro,-yanq_gicgoeco-
‘nemic;eriiQEié f5f:ite investment policy and for controling.
the declsions of enterprlses in the public-sector. . ‘
The fact that ‘derivation of the- neceseary coefflclente .
and indieatonegrequiree‘an efficient information system.and
- reach eéetieiieeljmaﬁeriel.makes'it,extremely qiffieulg,to
create ‘a’coheaive and rational concept of investment project'
evaluaiibn'ie;deve;oping countries. As 19Qggeegthegiqfqrmef |
tion syéfem'isiincomplete,and>not truetwo:thy§.cqpstrgetiee
VAofaeven_thefméét*foemellywcorrecﬁ formulas enQ‘tbeoreﬁgce;;y
substantiated ‘coefficients Will be of no practical value. It
is necessary, therefore, to understand the fagt that the
investment decieions taken by the state, eepecially during.
the industrialization period ‘are not solely of a general .
character, but ‘often concern also separate, most important
-proaeete,:Such.decisions are, yherefore,.moetly of a political
character and may:exert a‘ceneiderable';dflqeﬁce on the fate
of multitudes of people and of whole regions of the country.
Takingfeeeh“deei810n3>as the scale of production in the;new
projects, directions of sales of products aed_of purchases

of raw materials, localization and the number of employed
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workers, the state often determines fates of thle‘régiona

and their inhabitants for many years to come. We can draw

a conclusion here, that the investment decision—making, v
especially in developing countries with 1naignificant capital
resources, should not be based solely or even primarily on .
the economic calculus, but on an all-embracing socio-political
analysis and on the research into immeasurable,. nonpeconomic.
effects of the new investment prpdepts. It may happen'thatv
the investment variant with the best possible indicators
resulting from the economie Caleuips is not the bestffrbm f
the point of viewjoffits~1df1uenpe¢¢n the;eéonbmic7é¢;;ya-
tion of an underdeveloped region;?The‘ﬁhfiéﬁt,pféf&@ipg.q: N
high technical level in the newriﬁvéstment-pfojéﬁi”é#éé?h}ng -
to the results of the calculus may be hnacceptéble'aug.td the,
necessity to reduce the:number,qf'unemplpyed;inithéi‘péﬁtice-
ular region of the country. In‘oéher words, the realization
of the investment programme must be.: elways basad on . the .
assumption that it concerns the basic questions of the policy
and the development astrategy of the. given country, and that
numerous conflicts. between regional snd social intabesfa-or
between the short- and long-term interests: may appear on .
this baeckground. Solutions of -such questiona cannot be baa-

ed solely on forual afd mathematical grounas as'they may

LY

prove to miss the point with reapect to the genéral aims of

the state and of its-policy, The wisdom of. the state“mﬁnﬂge- o 3
ment end correctness of its décisions sfould, therefore, = | | t
play a domihating role in the process of thé;§¢8h§q1555§§;ua-rlf

tion of investment effectiveness and nbt"ébiglyvthé'écéhbmic‘7

calcul :© unich pérmits to determine. in ‘What way one technical

variant is better than the other. The unification of a right . | ;
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policy with the rational econoaic calculus muy bPlx favour—
able results in formulation of the investucnt poli. .

'The scope of tbe economic effectiveness of invostnent
~nlculus applications may be broader t::an evulaation ‘of two
or more alternafire projects. ‘It may cuastitule &rounds Lo
decision-anaking concerning the process. of replacemen$ of the
old production. apparatus, concern problem of choxce of vari-
ous materials for realization of some definite 1nvestment
programmes /e.v._in thu field of re31dential building/,
concern choice of. investment in productlon of alteruntive
raw materials and materials, or finally in developing invest- ‘
nents related to foreign trade and international division of
labour. It is necessarJ to elaborate detailed information
base and concrete rules of the calcolus for all these sphere3¢
They should ‘be based on interdisciplinary research 4n’ an
1ncre331ng degree. The economic sciences did not achieve a
satisfactory level of cooperation yet in this ‘Pield which is
reflected by the flaws in the econonic calculus of investment
projects evaloation;

In spite of the existance of nuaerous limitations'end
imperfections, we cannot ignore the importance of fne economic
effectiveness of ‘jnvestments calculus in economic oecision-
making because jt is a tool permitting to rationally utilize
limited resources'and choose such methods of production ‘which
reflect the needsiend possibilities of the national economy '

in the sphere‘Of_labour-resources and 1nvestment goods.

-~
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13.

14.

15.
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of lat. .., appropriated as part and parcel of labour’s
orgeniarg;ann;'as_it were, made alive for the ;srfcrn&nce
of thes:o runctions in the process, thay ere,inhtruth
»cenaumed;#but consumed with a purpose, as €lesentary
constituents of new use-values, of new proaucts, ever
ready as’ means of eub31stance for individual consum.ii i,
or ae means of production for some new labour proceseee.

K. Marx, oapital, ed. cit., pp. 162 - 163.

See: 0. Lange, Ekonomia Polityczna, ol. 2, ed. cit., p. 82,
Ibid., footnote 9, pp. 82 = 83 and footnote 10, p. 84.
Ibid. pp. 82 -85. ' o

‘...But the latter changes with every variation in the
productiveness of labour. This productiveness is determin-
ed by various circumstances, amongst others, by the average
amount of skill of’ the workmen, the ‘state of science, and
'the degree ‘of its practical applicatlon, the social
organization of production, the extent and capabilities

of the means of . production, and by physical conditions

Ko Marx, op. cite po ‘7.

See: 0. Lange, nkonomia Polityczna, vol. 2, ed. cit. p. 89.

"eae/3/ the productiveness of labour, uhereby the same

quantum of labour yields, in a given time, a greater or
leas quantum of . product dependent -on the degree of develop—
ment: in- the conditions of production. Very different ‘
combinations are clearly possibley, according as one of the
threevfectore.ia constant and two;yariable, or lastly, all
three simultaneously varisble. And the number of these
combinations is sugmented by the fact, when these factors

simultaneously vary, the amount and directionlof’their
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respective variants may be differ;“ K, '.Mam;, op. c:i,.t.,
p. 528, ’
See: O, Lenge, op. cit., vol. 2, p. 90. The above.formula

may also ‘be- presented in the dileeggregated -form showing

the components. -?l) —?g’oo., and‘-ﬁ-'i-g-’ono,;‘TéL

"Co-factors of production are the outlaye Qg fectors of

production, ise. gome concrete leuds of labour and concrete‘

means of production which are necessary for obtaining a
unit of the product in the concrete technical conditione. .

0. Lenge, op. cit., vol.’ 2, p. 91.

See: A. Muller, 'l‘he ‘l‘heoretical Aspects c:ﬁ the Choice of

Techniques Problem in Developing Countriee ’ ‘rhe Iastitute '
of National Plenning, Cairo,. Feb. 1977, Memo. No 1188, |

pp. 8 - 10. o .

See: K. .derx, op. cit,, PPe 671 - 672. _‘

Ibid. pe. 661 and; Qapitel, Vol III, part I, .Werg,zawa 1957,

Pe '540

See: A. Mullen, -Postep -techniczny - 8 wwmmpmc,y
/Technical Progress and.the Labour Eﬂi’iciency/ iu.Ekqggmia

Polityczna Socializau /Political . Heqnomy- o:ﬁgpiauem/ ’

diversified technologies, 1.ev, a8 We igay, by eans of
diversified technical ~pr_oces'ses‘-_.‘,‘a,»lmy' o:ﬁetneae.prqggaaes is
characterized by a respective vector of unit out].aya : ‘
/co-factors of production/. I the given. pnoduc;g‘me,y be
produced by means of v -‘variougtechaical.; pr&ceaeeeu, ‘the

'situation mey be ‘presented in-a eimpliﬁ.ed fora in, the

following table:

w
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vee deE call sugh tuble 4 asbrie or technosogy." e Lanee,

.0De cht.,,vol- 2{ QQT 95 794-

The notion of effective and ineffective méthodsxwas introduc~
ed into the economlc analysis by Oe ‘Lange. Jee: 0. Lange,,

Ope cit., Vole 2, PP 98 - 99 and 0. Lunge, Relacje iloéclo- -
we W produkcji /euantitative Relations in ;r);uction/, |
# gkonomista", No. . 4y 1964, p. 693; see alf*: A. Muller,

Postgp techniczhy 2 wydajno3¢ pracy, ed. clt., p. 197.v

Thef“production~curvé9 understood in phisﬂway.ghpuld not
be mistaken-for-the, s0 called,<psaudo-functiog'of produc~
tion which was eriticized, among others, by Joan Robinson;

See: J« Robinson. qunomic Here81ea. Some- Old Fashoned

~Juestions in Economic,Theory, New [ork 1971.A

On the question of construction of. the, 80 called, produc-
tion curve geet-'As Muller, Postep: techniczqy”aﬂwydagnoﬁc
pracy, ed. cit., ppe 197 - 205, - - .wﬁ;:'fjl,q

For dependencies betwzen the rate‘of growth of the national
income, the rate of investacrts end the cap al intensity
level see: A. Mu~11er, “he Application of tbe Theory of
Growﬁh in Socialiat Econony to - Jeveloping uountries, L_r
The Institute of National Planning, ¢3b°,‘971g.§?99t1‘
No. 1192, pp. 2 = V4. e )

“The ana1y31s of invequentJ'being'a part of ﬁfoéesaes
taking nlace in economic systems /or subsystemé/ as. a -

whole induces to dlscard the view that the precondition to

uandertake an investment is solely the exgecied rété'of
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profit'from the invested capital.'The'contemporary capitaliat

enterprises, in certain circumetancee, have to 1nveat in

. order to achieve an economic growth and technical progresa

-even ir the direct rentability of these investments. were

low; as it is a condition to solve the internsl.and exter~

) nal contkiditions ‘or:even .to stay. alive.” By Mine, Kapi-

{talizm wspdlozesny /Contemporary'Cepitaliem/, Warszawa

5{197F, p. 235.-xv. : ,;,y;_; ,,u"~:if:}ginﬂ N

29.

See.'A.unller, dybdr technik produkcji a problem optyma-
lizach koneumpcji w krotkim i dlugim okreeie /Choice of

Technology and the Problem of Short-.and Long-term Optimiza~

- tion of’ Consumption/ in Probleay . optymalizacdi ‘gogpodarki
'laocjalietycznea -/Problems of. Socialist Economy Optimization/,

* 30,

'B. Minc /ecient. .ed./, darszawa- 1976. pr 176 - 177.:21

“To consider the choice of technology, e’ have to look not

. at the total resource “of capital goods Which ‘pepresents

the’ totality of- points on=the- pseudo-function af production,

-.but at’ the investment plasps: prepared at every moment.

31,"
,and Planning, London 1960, A.K. Sen, Choice of Techniguee,
’Oxford 1960; Z. Dobrska, Wybdér technik. produkcdi krajaoh

o Robinson, Economic Heresies, ed. cit. ch.-7., para.

:%Ghoice of mechnologies"

For’ this problem gees: M. Bobb, An Eseey on, Economic Growth

~“goepodarcz0Azacofanych /Choice of: Eachnologies in:Develop-

ing Gountries/, Warszawa 1963; A. Muller, Kierunki optyma-

. lizacdi technik produkcji w kraJach elabo rozwinietych

/Optimizetion Direction of Technologiee in Developing

-aaCountniee/,‘Warezawa 1966, A. Muller,_The Theoretical
.;Aspects of the Choice of Techniques Problem in Developing

Y
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32

A

Courn. ‘c3s, Ine Institute of Nutioaul Planuing, Suiro,
Feb.- 1577, #emoe No. 1138, pos 4 = 7.
This problen was mestioned by J. topinsva wno indicated
that "The'ﬁost'impoftant’fuctor;iafluehoinb the choice of
technolovy is not the most of finLncial acans nor “priced
of tne factors of oroduotlon" but the size OfliﬂVp;LJéut
in relatxon to the disposible. labours,.. The situation is

completely different in nearly full. employment. A lig

" businessman whose plant employs.& considerable ghare of

labour in the region will have to take into consideration

‘how much~of-the labour will ! he be able to obtain while

plannxng his investments. It usually turns out that it

1 would be necessary to, at least, partially 1norease the

33.

investment outlays for. labour.“ J. Robinaon, conomic

Heresies, ed: cit., ch. 7.

For the~probleh of technology level in small business see:
Aa'm&ller, ﬂybdr metod wytwarzania w rolnlctwie krajéw
ekonomicznie .sabo rozwinigtych /uh01ce of Technologles in
Agriculture of- Developing oountrles/ in A. Muller, ‘A. W03
Jed./y Rolaictwo a wzrost gospodarczy /Agriculture»and

Economic Growth/, Jarszawa 1966, pp. 373 - 383.

34, The" "Dobb-Sen model” is presented in a nuaber of works

including: . Dobb An Zssay in. mconomlc arowth and Plann-

*ing, London 1960 'A.K. Sen, Choice of Techniques, Oxford

1960. Works .of Polish authors,, part from those mentioned

in‘footnote 31, are. A Juller, PerspektJWJ rozwoju Trze-

ciego Swiata . /Third dorld Developnent Perspectives/,

'“Warszawa 1975; 1. Kalecki, Zarys teor11 wzrostu gospodarki
]

socjalistycznej /An Outline of the Theory of Growth of ihe



35.

36.

37.
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Socialist Economy/, Warszawa 1963, ch. 11, pps 99 - 108,
The model was criticized by M. Kalecki -in this book and
by Z. Dobrska in Wybdér technik produkoji w. krajach gospo-
darczo zacofanych, ed. cit. The Theoreticai Discussion

on the subject conducted in the ‘sixties revived reoently
on the grounds of expérience‘gained during the seoond}
decade of the Third World Countries. Development and was
enriched with problems. of the. theory of " ”1mport eubstitu—
tion" and “export diveraification" in deyeloping countries
and also with'a group of concepts connected with "transfer

of technolqgy."

The criticism of the Dobb~Sen model ‘was conducted by ¥. Ka-
lecki and Z. Dobrska in works mentioned inifootnotee 31

and 34. See aleo: A Muller; The Theoretical Aspects of the
Choice of Techniques Problea in Developingncountries,'ed.
cit., ppe 17 = 23+ | o '

An outline of the combined technology concept was .given

by A. Muller in the work quoted above. The»entnor.ieﬂawere
of the flaws of such presentation of the proolem~but'is'of
the opinion that this direction of solutione may prove

useful and creates grounds for a further rafinement of the
concept. ' TR _;

One of the examples of sich’ technologies isbthe ‘arge .
carrying system which represents a very modern transport
technology in sea and water inland transportation. There
arc modern capltal intensive elements -in this syatem,
however, in case of neea, autonation can replaced with
manua Luboar in loading ‘and unloading of the bagges. It.

creates considerable possibilities -of utilizing the system

Ly
~'».£'.4 L. e noo .
LR
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in trJasgortation to developing‘countries anJ Ln river L

——tran?pQrtatlon there. e

':v38.~Amons Polish economzsts, Ze Jobrs&a f1rst turaed the ’

’uattentlan to the problem in a rev;ew of one of Ay workb.

'1j¢;of the"Less developed uountries, "Econonlc apers“

.40, .
w41
'.;;of certn;n products on the market from import d1fficultiea,

ﬂller, vonsumotlon-hxoanslve Moicl of: Growth

C.No 4, versaw.1976, ‘pp. 7279, ESun
-Ibidz, PPy T9-97 R ' |

It méYgreault, for example, from deficiencles of supply

Aaﬁity to control the social demand or the policy

chcr claseea of the population 1ncose dra;nage.

:Rakowski, O rachunku ekonomiczneJ efektywnoéci

*,inwestycji /On the Economic Effectiveneas of Investment

c.Galculus/ in zagadnienla ekonom;i polityczneJ socjalizmu =

'ilProblcmp of the Politlcal Bconomy of Socialism/, Warszawa

‘g1960, Py 5430, o
Todip. sS4 ~".;,).';f¥?~?fff~i

Two effectiveness cr1ter1a are usually: encountered in-

.the- theory of economy - mlnimization of outlays to

.achieve the glven result and maximization of use-effects e

.‘from the given outlay. Both criteria differ in essenee.

from eacb other and may be appied deyending of the,po;nt
of v1ea in the given economit condltions, the. firat is

connected with the prlnclale of saving the . labour otulays,

,'the eecond - w1th limited investment resourcee. s;y-

4.

de. dlstinguish r'ross currency effect, i.e. the total

’ ;currency inflow /or saving[ and: net currency effect,,i.e.

'gross ﬂurrency effect less currency butlays necessary to -
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achieve the planned effect on the grounds of imported
components of. exoorted proiucts.A‘_A _
45. In most African countries, in India and in :nany other
" Third. #orld. countries the rate of growth of new work
places: in industry. is still too low whlcb causes that .
in apite ‘of a certaiu progress in development of industry
the abso.lute n.umber of. unemployed is regularly increasmb.
46. Let us assume that the outlays. in the separate investment
varients are: I; = 12, 000 000 and 12 = I0,000 OOO while '
the: envisaged annual exploitatlon costs are K, = 600 ooo
 and- K2 = 800,000, e calculate.‘I, - 12 —AI = 2 000 000
’ : ' Ky = K1 -—AK 200 000"

AR e
therefore t:= :I = IO, which means that the additional

investment: outlafy( could. be: recuperat.:.o‘o in IO years thanks
' toisavings. on- the annual. exploitation cost. :

47. Denotmg by %y the exploitation period of the pro,ject '
and - by - the individual gnstation period we may determlne
the net saving on exploitation cost in the course of the
ty period amounting to /t, - t/-AK.. ‘ R ‘

If the exploita;bion period were shorter than the indlvidual
geatat:.on. paried: Liege 3.4 1;/ a loss would emerge resulting
-from“the: gdditipnal :anestment outlaya designated for '
achieving:a higher levelof meche.nization of the proJect.

48. The:general indicator of. the annual exploitation cost of
AR the~gwan inveatment variant, expenditni;os for raw
materials.matcriale, gomiproducts, fuel and power accord-
mgl,shm :thenconsnmpt;.on plans of the designed technology,

B SR ) o5t

oxpendituwe for., auxiliary. materials and depreciation. o

[ SRS t N . . Y .
v . . P A T

=%
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aoprecix»ion was excluded froa the exp101tatiou costs
uring a period of time in the ;olish practice and 1nclud-

ed in the general economic norm of effectivencb-. See.

. Nasilowski /ed./, Ekonous a. polityczaa socjalizau

})a

production where the economic effect in the form of a

f/Polxmcal uconomy of Socialism/, ﬂarszawa 1974, pp. 180-187

“lieans de31gnated for investments are of the social
character and should be divided according to general eocial
advantage criteria. The possibility of utilising this

additional inveatment outlay I 1n other branches of

‘decreaae of own costs would be much greater should be taken ;;_;,:
.1nto consideration. An important conclusion reuults from '

.that, and namely, that ‘it is not enough to uae the maximum

- decreaae of production cost which aay be achieved in the

'glven investment proJect as a guidpnce in the economic

50,

calculus, but also the, so called, alternative cost. or,
as it is called sometimes, the cost of opportunitiea lost“
. Naaikowski /ed /, Ekonomia polityczna socJalizmu, ed. 3;‘7

‘cit., p. 189. .

I+ shkould not be understood that the marginal geatation
period meens the period during which the investment out-'T"

lay 1s recuperated.. The recuperation of the investment

outlay takes place during the planned period in tne form of

51. J.,Na31lowski defines the indicator as followss’ "The marginal‘ T

*depreciatinn. The marginal gestation. perio& does not concern )
- the whole. outlay<but only the ‘a*d'd-i AR 2 o n-a X outlay
'deaignated,for the raise of -the mechanization’levei“in

alnernative proJect Solutlons.Which enablee tb‘achieve the

:ntended savings in the level of exploitation bostas.‘"i

N
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Cavuavaws - WOl pw.,ect.s necesgary ror::the:economyand :Lte

development were carried out; the. overall :mtenaat ‘often . .

being predominating over the::social cost- of investaent. A

In the - sixties when the economic- effectivaness calculua .

was applied,. the :narginal -gestation period. was -agsumeq .

T = 6 years. /-—,r 164 6 per. cent/. In; the aeventies, 4n -
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58.

59.

60.

61.

62.

-177 -

face of labuar resources shrinking and the necessity of
a.rapid nodernization of the economy, the indicator was
raised to‘S years which meant 1%— = 12.5 per cent. The
interest on investaent outlays was, therefore, decreased.
If was intended to increase savings of labour and to raise

mechanization.

See'also: Guideiines for Project Eveluation, ed.cit.,

pp. 107-114.

J.H.?P. Paelinck, Prlfung einer neuen I;;estitioustheorie,
ngarlsruher BaitrBge zur Nirtschaftsbolitik und viirtschafts-
forschung", Heft 6, Karlsrube 1977, pp. 1-17.

See etal.: I..i.D. Little, J.A. Mirrlecs, Social Cost-
3enefit Analysis, sdanual of Industrial Project Analysis

in Developing Countries, DECD Developament Centre, Paris 1969.
Examples of a calculus of this type could be found in
Guidelines for Project Evaluation, ed.cit., Part Iv, Case
Studies, pPP. ?633383 where evaluations of various invest-
ment proJects.in developing countries were presented.

See: Instrukcja ogdlna W sprawie metodyki badasi ekonomicz-
nej efektywnosci inwestycji /General Instructions on the
Methodology of Research into Economic Effectiveness of
Investments/, Warszawa 1962Aand Efektywnosdé inwestycji .

/Bffectiveness of Investments/, joint publication,

¥arszawa 1963.



