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The problem of new investment projects evaluation in

developing countries is one of the most difficult economic

protlems 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 from both the diversification

of socio-econonic forms of their ecoanomy and the necessity to

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

From the macrosconomic point of view, it is necessary

to primarily evaluate the general development conditions. in

definite countries and segioMs in order to be able to make

research into labour and investaent balances in material,

financial and curreacy aspects. The analysis gives us zrounds

for the choice of the level of techaical capital inpeneity

in the new investuent projectse.

It 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 properly in the multi-gector

economy typical for developing countries.

The macroeconomic analysis and the necessary data on the

preferences in the fipld 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 econoanic
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efficiency of investments on the macroeconomic scale

concerning the particular new projecte.

1. The Jeneral Conditions of the Choice of Teehnoiggﬁ

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

given commodity or of a group of comaodities, and more broadly
a combination of aggregated aethods of production enabling
achievement of a definite production result in the form of an
aggregated unit of the national income incremenﬁ‘ The means
applied in achieving- the intended goal and the aethod of their
application ‘constitute the technolog Y of a definite -
econoumic activity, and therefore in. prodaction activity we deal
with technology of production.2 This nethn we may replace with

an equivalent notion of the method of prodaction meaning

“.,. a systh.matic method of- -acting aimed at achieving a definite R

voa1"3. In the production process, an an achievement of the intend-
ed goal, i.e. some definite products requires an application
" of a combination of material means of productlon'whichﬁare put
into operation by human@abour.4~$he ratios between the material
neans of production and the size of labour outleya_ccmcossing
the technology of production constitute an éffecf’of the
collective productive experience of pepple emepging.ie'the

social process of 1abour.5_,

The characteristic feature of the particular technologies

" of production is their respective ".... combination of efficiencies -

of the separate factors of nsroduction”. 6 It means that ‘the seperate.

technologies of production differ by definite combinetion of
unit outlays, i.e.’ co-factors -of product10n.7 The efflciency
of factors of productioa-is inc reasing. along w1th the processes

of technical progress. It is expressed in an increasxng efficiency
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of new technologies as compared to technologies utiliged
earlier. The technical,progress1echieved under the influence

of the cumulation of the,collective oroductive experience of
people cones a continuous increase of eﬁﬁ}ciency of the utilized
factors of prodaction including the aaanan rfactor, i.e. leads

to increased saving of live and crystaliged labour. :

It is necessary, from the theoretical p01nt of view, f?om
to differ between the coexisting technologies at the given
level of technical knowledge and the technical progrees
understood es‘a‘process evolving in time. -

°roductioh of a product or: a group oﬁ,products_is possible

py unification of material and human factors ‘of prodqction.

‘However, the role played these two kinds of factors of production

in the social production process. is- different. The material
factors of‘production - means of labour and objects of labour

are indispeneeble for the production process ta. take places

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

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

i.,e. of laboure. The human labour in its dlver31f1ed concrete

'

forms constitutes a creative and active dement of the ovoduction

process puttidg'into operation the aaterial means of production.Q

Hunan labour being &n active factor in the production process

is the live labour while the neans of production are,the result

of a labour expanded earlier which crystalized in the'meens of

production.9 The role of live labour as & purposeful andAconsious

humnan -activity aimed at achleving the assumed goals ‘'of the

production process js exposed by the sarxist political economy

jndicating its decisive importance for development of the social

praductivity.‘o
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Oskar Lange presented the'ﬂescribed characteristics
of the process of pbodudtibn as a unification of ldbour and

the means of production with the following formula

where L aenotes outlays of various kinds of concrete labour
while & - outlays of various kinds of concrete means of pro-
duction necessary for achieving the éssumed.production.goal P,
The values L andla_éodétitute combinations of labour or ucans
of production outléys.embracing some concrete kinds of both |
factors constituting elements of the given combingtions_/L,, L2"'/
L, end Q, Q.. "-Qn which together constitute the L and Q
values/.]2 - L

? in the above forhuia deaotes the product obtained through
unification of combined elements of'L and: ¥. Soth these elements

can be presented in their desaggrezated forams. The product P

nay be then defihe& in the following way?
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The volume of labour expanded to achieve the product P
and the volume of .neaas of production involved in this process,
we define as an 1 n pu t; the volume of the product obtained
by undertaking the input, we call ou tp u-t.]3

Ratios between input and output vary in relation to changes
taking place in the conditions of production which depends
an overall conditions determining the productive force of
labour‘4.

The progress in development of social productive forces
causesuchdngen in the volune of the product obtained through

15
The géneral trend of thése cnanaes is an increase of the volume
of the productvobtained through the particular input or a
decrease nf input in relation to the given obtained product.
The duplicity of thls trend is not of tautologic character

as the concrete solutlon - maximization of results /product/

- from the given input of live 1dbour 'and of means of production

or a decrease of 1nout in relation to the obtained output

/product/ resalt both froa the existing needs and economic

possibilities do not.mean an analogous result.
The. development and improvement of the conditions of

production is folloWed by chanaes in relations between composition

elements of production groups so that it is possible to obtain

a givea productlon ruddlt at the given level of technical

knowledge not only through various inputs of human and material
factors of oroductlon but algo through various combinations of
There appear the possibilities of different

t 4 n p u t s which may be expressed in

these fao::_’c.«:u's‘6
formation of un i

the following»formula
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relation to the objectis of labour /aaterials, raw naterials,
fuels, power/ and in relation to the means of labour. An in;
crease of the means 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 ofrtine:/and algo oroducts of a. higher quality/.
on the other hand, an increase of outlayévof the objects of
labour, i.e. an'increase of the volune of processed materials
and raw materials is a consequence of an increase of labour
efficiency as thanks to the p0531bx11tj of producing on increased
" quantity of products within a time unit: /whlch is the result . »
of a better technlcal eqguipment of labour and in consequence

an increased eff1clency of the live 1abour/ tne quantlty of

objects of labour processed within a gziven period of production

process also increaseszo. along with .an. increase of the technical

| equipment of 1abour, not only the labour efficiéncy;increases,
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 outlaya of means of produc-
tion /the volume of means of produ ction put into operation by
1abour{. In other words, there appears the tendency towards a
decfease of the human factor of oroduction outlays in relation

to outlays of the material factors of'prdductioh.”ﬂe may conclude,
therefore, th-:t the technical equlpment of labour: increases.as

a consequence of apvlication of more capital inten31ve technoligies

or as a result of the general social tendency of the technical

ion of the technical compositiod’of capital was

progress. The not
21

fipst introduced into the theory of economy by Karl Marx

The notion differs in a sense fpom the technical equipment of
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production to obtain the emrisaged quantitquf the product.

' Let us assuxe that the quantity of raw material used for the

purpose is the‘eame'in various methods of production. Ve shall

limit, therefore;

labour denoted by

our analisis to two basic factors of production «

L and outlays of investment means denoted by I.
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3oth Lartors are conolengntgry to each other, 1.2. putting
avo operation of one of ?hen Kbkilpf} a ;gsgfftlve d&énffﬁy#éf
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It can be glanlf;ed bj a ‘simple ganale. Let us gssune thet.

'tne agaregateg g@gug gf gequdities is composed of two proddcts

'k and B anq eagﬁ gf the pnoducts mnay be obtained with two

| echnologies cha:gctgrized by different notion between outlays of

liVe 1labour L anﬂvér&stalized labour /in:estment aoods/ I.

.BrQQQQt 4 ay be: obtalned usin rfor its P roauctlon.

L, and I, /first nethﬁd/, '

L, and I,/ gecond aennod/,
For production of comaodity B we haye tq use g}ggrnatively:

L3 and I, /finst methad/, 9 L

L, and I /second netiodd s

poo ppodupt;oq of A apd &) coanodit}ea, we haye 19 91;epg§t;yely

apoly the following | Sacggrs of gu«dggtlgq. .

L! * Q}‘Qﬁg-i‘ ¥ 3; oF

Ltk 24 and Iy t %4: Qr

L, t Ly and I f I3, 0P

L, t L, and I, t Ty which cregtes the possibility of production of

the agiregated Eroup of conmQdities coaposed of 5Land;9}yr9§90ps

by means of FOuUF sggregated Meihods of progustion. If the

considered group of comuouities is GOR appacd an . groducts, 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:

p? = qt

where m denotes the auaber of alternative pethods of produciion

of each of coanodities within the agsregated. group of
products; ' ‘ '
n - the number of products in the group;
t the total nuaber of co1binatlons of aggreg..ted production
nethods applied io;groduotlan of the agnregated group of
commodities embrqciog A oroducts. L
The aumber of products 1n our example was n'= 2 and .the.
number of methods of production for each product m =:2+-The
total number of jossible comblnation will amount to 2 =4, i.eg7
q = 4 which results from the exanple. If we had-4 products,«and
zach of them could: be . produced with two methods, then . the. nuaber
of combinations would amount to 94 = 16, If the number of productsvl.
were 10 and the number of technical variants of production for '
obtxininr each of them, say - 3 then according to! our~formu1a, -

the number >f combination of ag'reaated production methods would

rise to 59043.
Not all technical combinations may te t;ken into consideration,;
while choosing the alternative methods of production.\dhile e

appraising the: methods we. haye to pick effective and, ineffective

metinods. we call the. metnod 1neffect1ve when" outlays of all

factors of production are, hlvher than in other—methoda or when

outlay of .t 1east -one. factor.of production in higher while
outlays of other Lactors are not 1ower ‘than in other metnodg.,
The method is effective when outlay of one of the production-

tactors is higher than in other methods of production, but thei'

.
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outlay of the other Pactor is lower than 'in other meth06324.

Only the effective nethods nay be the subject of choice in the
process of ch01ce -of ‘aggregated, methods of production. They are,
thereforey the ‘real technical alternatives. The ineffective

methods should be‘eliminated from the snhere of choice of

technolozies.
The theory of economy aoplies various research'methods .

in explalning basic dependencies eppearingjih the process of
choice of technolouies. One of theae pethods is the model of
choice of technologies based -on the, so called, production

curve%§ qhieh is, de -facto, -the curve of alternative production

methods. o S : :
The productlon eurve:is a geometric population‘of points

astion . C‘*II"Ve -
aggregated methods qf production used in obtaining

e 0
walte -

representlng
‘7’cqgvegati stholds
the !lven product. The prinei s,gf its elaboration are nather
wyddety - The, DP’n“lDl°S ‘of say
comollcated. skippio “the ~detal we' maJ sa that the curve
ede xmgglng the 3eta1%§’ Apgitd O mz

is a broken 1ine ‘linking!few pointg rep reaen ting: alternative
can line; lldklﬂ’ few point ‘?epmsgep ing . ,
technologies in cases- wnan we. 39! iwith only one” an £aW. prodqcta.
in ;ases_u en we dea wﬂtn anky. pre OT fe-
Jhen we deal with a: big aggreggtg n which the produc§i9n result.
. Widd “'th ag wrug 'ﬁﬂawngea e er roducticht fa.
appeare 1n the form ary ! qg ted unit of natlonal incomeé
¢ S opa oL 20 98T evn“*“-vmit of natibmal ingone

incxenent uhe production curvabg 1l be a amooth ‘and rather-
suaLisn curve ilﬁwbﬁ -g..3mpoth _and rather

COPLI Lvhu_i'ﬂe.éé 1t rgggegent@ Q@fggggg :fgfegggfg ggtgggg

of productlwn wl. h JFe nut accorg%ng to the easﬂmed order
= arcaringuto the ssgumned order

from the o 1u-:4* Lntenalve ani the least capital intensive
T cLensive ;n*“ﬁhe least capital intensi

to the leadt *r.{eb iutensivo and the " nost capital‘tnteneive>’.

Do

o {rtonsive med’ ‘s nogt capital tntensive .

urve represe te only the effective methods; -1éee W6 do not
SOTEBG : the srréntlve methods, j:es we do ot

Onsideratlon tha 1qeffect1ve methods which’ were
Cerais o tne o 08 SR S 4] aetnods which were

eliminated from tne sphere of choiee of technologlies according
tre spnere o chiglon 9F rechnologies accordln

The ¢

tane into ¢
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fore, a smoothvliueuconcave at the heginning bf the syatem f-jh Sl

and dropping at:the:dgcreasing rgte,.Tnis shape .0f the curve f7ff:"'
- results from the assugptigqs and from exclq¢ins iaaftective e

. methods which enab;gs a‘pgtional choice amgng the;a};grqative

.effectlve methoda.inﬁvrﬁﬁ. e ,
| An. analyals,of -the produf'ion curve repregenting a set

productlon methodézapplied in new4inyeatasnt

first of all, a determzna— e

of aggregated
- projects put- 1nt0 Qperatiqn requires,
“tion of: productipB regu;ts whlch are to be. achieved at these e KX

~ projects. We' aasuwgﬂ;hat the production result ;e a 05235;4 .;ffg“?

‘the aational inaome 1nggpgent._:¥ = ]. To aimplify our .ﬁff
consideratlons,'wglggqgme tnat the methods of praductioh .

dlffer only by ths gumber of employees /- L/ and the aiz$~¥;
of investaent: outlays /. I/. The number of'asgregated methods  *3?f‘ :
of product1on is: very bl” /whlch results f?Q’ ";_ .‘“:“x?ﬂ{foﬂ
gnooth. mxe agd is’ Lt
" composed of. a.pgpulat;on of p01nts representing Beyaraze e .

a® = qt/ wblch causes that our cnrve is

f;technolooies acqessiple'due to the possibility of qhoic ’i§ *""‘7* L

/see. Fig. 1[. o
L=4-1g : o
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mhe wize of employment we nark on Y axis. Assuaing that (’=
= 1, the value of L is equal to reciprocal of labour effi-
ciency, i.e. L = —%; /where p, denotes labour efficiency 1in
naw investment projects creat:.! to achieve a definit incre-~
sent 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 equlpment of labour. The
mewnuds of production represented 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 intensity 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 a 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 substitutiveness.



