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Introductiont

The problem of the choiee of technigue for oroducing
various products still remains one >f the most controversial
questions 1in the theory and practiue of soonomioc activity
in socialisnm.

Ever srowine amount of investments necessary to achleve
wir cre. o in production 13 beings mad~ in all industries.
Usuelly, there exists e possibility to achieve this inorease
in nroduction by making use of various techriques.

In econnexion with this fact the protiem erices how to

insure thst the enterprises (industries) renlize in each

investment the technigue most effective to the nutional
economy and thus insure the maximum effectiveness of inveotmen®
outlays .(1)

The solution to this problem is of a vital im—-ortance to
the national economy because of the long-terr effacts
of investments being unaertaken. Undertakin: an investment
predetermines the conditions of cerryin: out econouic activity

durinz the period of its exploltation whieh is sometimes as

lone as several decadeS.

(1) This problem is also important for the existing enterprises.
Of course, the possibility nf the choice of technigue in
existine enterprises are limited. It usually aerises in
‘connexion with the orobhlem whetrer the regquired rroiuction
should be menufactured by means of technique used ur to now
or rather by means of an inproveld technique .




In a snecialiat ccorony, a nuaber of eernomic 1ruacator:s
have been in use {ar sever:srl ve.rs in na'ine rie choice of
teci nigue in irverimente. Accero ine 1o the cuthovs wio
ceviceo nhe incicators, they shoutd ynenre the acdention of
inveetiente with 1he 1ectinicues ot eltieeiive to tic noetiopad
cecroy by erter-rises (ivvustries) and rarantee tie voximuw
efTectiveness of invesiuent outlays.

The economic significionce of these indicators has not
yet becen sufficiently clarifiede This i¢ certainaly the repcon
whiclhi explaing differences in some rescects wionr ccononide
jindicators {nr the choice ol tebunique in invecstnents veed
irn varicus soeciatist conntrics.

The ain of the present vaper is to eclarify theorcetical
foundations of cconronic ir-icatore for the clinice ol technijues
in producinre various aroducts anc to defire ti.cir ccono e
significancec.

The consideraticns and conclucions cortained ip tiis
noner have at the same tire »roctical {1.nortitnce. A better
ineight into the ecunumic egscnce of the iacicators need in
practicc might, in ar o .drion, cortribute to the
crcation of incispersible conditions for acontion o the .iort
e’cective technioue of nr. ducing varicus products in enternyices
(inductricg,

In our opirion a solution of the nrehiem of the choice
of tecinique for production reanzires a close link

between the problems of the clinice and the ;roblem of ¢ stme-

ting the central plar for the natii nal cconomy.
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In a planned socialist econpomy the choice of techninue
should be made at two levels:

1/ at the central level while formulnting the central

plan,
2/ at operational levels while formulating ccoromic
plans on their levels.

In the socialist economy the choice of techtininue
should be made first of all in the procsss of constracting
the central plan. Gensrally grenking the essence of central
planning in the cocislist economy consists in formulating
ecoromic tarpets to be attained in the nlan period, Adeter-
mining the amounts of the means re~uired to attain these
tareets and co-ordinating these renuircments with the available
quantities of these means. The central nlannin¢ board 1
however, unable to balance the requirements for objects
of labour with the currently produced quantities of them
without deciding upon tecininues of production in the
pnational economy. The magnitude of the increase in production
of the respective kinds of objects of labour depends in a
direct way on the tecnpinues of production adopted in the
industries which make use of them.

Balancing the requirements for investmcnt outlays
and the labour force with the available amounts can be
made by thr central planning board only after the cuoice of
production technioues has been made.

In = gocialist economy the central vlanning board

alone may kno¥ all the techninues of production which exist in

the nationsl economy. 1t also knows future trepds in produc-

tion techninues, aithough one canrot claim




perfect foresight in this respect.

e covtral olgcrvine ha rd nov apew hetter rereral
econonic conciti v nrevai ioge in the nerioe ecovered by tie
plan and in the ivime -eriod, wher the —el-cted technicues
will bhe in o eration.

Tiis roviedee onoblee the centr.l plan: v boaad to
Mahe o cirect ¢ iece of the teclricnes of produeticon wineh
will be o=t effective iv the netionnl ecoroay throushout
the whole neriod of their ngmr.ninn'./

The mort effeetive tecl runes of  rowaction will be thoee,

which aate it os«aibhle to orrcuee naxintl: volvume of firal

nroducts in the nati ol ccor omy nnder orevar opy ecolro.ic
cony ttions, every ye.r witile they arce in operation.

The firal produets ive e nevly croduced peans of con-
stm=tion destired for individuncl and ecollective conaurntion,
geans of production ( the «ive of the ToemCctive capacity), »
circuvlating neapys and nrocuction for ey rort nur oses.

Al'l revly vrodneed Tiral nroducts constitute tie vcainme

of the prose niatincl icope.

The adoption of scuvehl o measure of effectivencse of
techiiigunes in the vwhele naticnal ecocomy is conpatible »ith
the cceence and »ur, ose of nrodnetion in o sociatist zocicty

ane is in pericet agreement with the bacic ccororie 1law of

1/ Other econonic urits on the other hand, constitute only
a nar!i of the national economny and 't ow the techniques of orly
that part ol tho ecciomy. It is therefore imnoresible for them
to selcct dircctly the most efiicient teohnique from the
mvoint of view of tiie national economye. They can do that only
indirectly - as will he denonstrated later on.




socialism.l/

The choice of the most effective techninue of nroduction
in the central plan does not guarantee that these most
effective techniques mill actually be onernted in the national
economy i1 practice. [t is only a nocessary precondition of

their realizntion but it is not a sufficicnt one.

Techninues of production are actually put into practice
first of all by industries and enterprises. If the techninues
embodied in the plan are most efficient, it is necessary to
see to 1t that entcrprises and industries should realize to
the extent pos ible, techniques analogous to those

used in the central plan,

1/ Strictly speaking the means of rrocuction (including
circulating means) which constitute a part of the
volume of final products are not by their essence the
aim of the socialist production. It becomes evident
when we consider several periods simultaneously. The
aim of the socialist production 1s to insure a constant
increase in consumption of the 3ociety. That is why
a volume of final products in each veriod must include
also means of production and circulsting means in order
to create conditions for constant rise of the 1l-vel of
consunmption in future periols. Some economists define the
aim of production in a different way as a maximization
of the volume of means of consunpiion and insuring
an apprepriate share of the means of production. This
definition of the aim of production in socialism is eaul-
valent to the definition stated above. The maximization
of the sum of variable magnitude and a constant
magnitude takes place by maximizing the variable
magnitude.




There exist two methods of trapnsmitting to t e entor-
prises (industriec) the decisions of the central planner
with respect to tecihni~ues:

1. The method of transmitting tec:n:cal coefficients of
the techninues adopted in t.c rlan (trr inctance
nucntity of materials used up, labour force, investment
cutirrs) by way of aduinistrative distribution of
the means i(direct aintrila,,

The msti.od of transmitting t.e system <[ economic
indicators desicncd to induce enternrisesn (iniustries)
to make tne decision with respect to techni-ue which

would be comparible witn the centrsl plan.

The pro¢ress of research in the field of eccnomic
effectiveness or techni-~ue in the socislist economy leads
to the copclusion, that the second method - formuleting¢
a system of economic indicators - is apt to secure the
adioction of tue tec.ni~ue most advantageous to the national

economy ard that this method is more effici~nt than the

first.l/

We intend to demoastrate in the present paper thst en-
terprises (industries) will choose techninuss congruent
with the decisions made previously in the central plan if
in tleir economic calculetions they make use of the
system of economic indicators obtained from thc process

of the cioice of tecinique in the central plan.

1/ We take .t as an excuss for omitting the method of trans-
mitting the system of technical indicators from further
considerations.




The indicators in nuestion are: pricss of the manufacturen
produzt, rar miterials anl intermeliates +nl mens of rroguetion {equl to
the pianned, socially necessary outlays - luboar) wage
rates, deprociation nuotas, standard indicator of ..t
(equal  to the marginal cocfficisnt of eff ctiveness) and
standards for dii{fereatisl rent.

On the obasis of these ilndicators each enterprise (induitry),
may calculate respective prices of manufacturing the proiuct
by means of each toc .ninue and choose tire tec ninue which
will guarantee the production at the lowest individual
price (the price will be lower at th samc time than tho
efficial price of the rrodaet),

This will be the most advantageous techninue to the
netional eccnomy because it will make possible the production
at the lowest outlays in social labour.

The central plannine beoard may also link the ircentives
of material interest of enterprises (1ndustries) with lowering

of the individual orice in comparison to the official price.

Under S’Jch ayl‘an;.jgment‘p\ enterprises (in"l)!-“‘,!‘ies) Wi"l dO

their best to choose the techninue which will oe most advan-
taceous to the nationsl economy, because it will be, at
the same time, most appropriate to promote their ipdividual
material interests.

The analysis of tne procedurc by which the choice of
tedinicue is made in the central plan permits us also
to evaluate tne present methods of determining the efficiency

of techninues ’inwmtmentauthys\ in the soria'ist economye.




The methods currently in use reotify the existing
syswvem of prices in such a way, that the adjusted svsten
of prices warrants the cholco 3f techmiques which are most
advantageous to the national economy.

However, the ad justment of prices is not carried out
in a consigtent way and takes place only at the stage orx
investment planning.

The analysis of the process of the choice of techniaves
in the central nlan permits us to draw the conoiusion that
under the circumstances when the prices will reflect
the socially necessary outlavs ol labour there will be no
necessity to use sgeparate methods of the choice >f techmique.
The choice of technique will then be pertormed on the

pasis ot this system of prices.

II. The Choice of Technique im the Process of

Constructing the Central Plan

1. Premises of the choice of technique

The central planning board decides upon a technique
of manufacturing from the whole snectrum of techniques
sxisting at the time of formulating the plan.

The choice is made oh the bagis of knowiedge ot the

following data?

1. Ultimate tgrgets of the social production,
2. Amount of means available to secure tue achievement of

the production target.

Pinal products constitute the ultimate target or the

social production.




Only when the kinds and the level (mjnimum and maximum)
of the rinal nroducts 18 determined is it possible to
make the choire of technique of mannracturing these produc4{s.
It means that the 3pecific ta.rets concerning the structure

and volume of the rinal products constitute primary dacva

’

for the problem of the cholce of technique.L

The available means determine the techniques whiech may
be used in the central plan to manufacture the assumed
final procductSe.

These means are:

1. The assume¢ maenitude and gtructure of the investment
fund for investment purposes.
2, The existing previously produced means of productavo
and the amount of circulating means in the national
economy at the start of the period.
Magnitude anc structure (protessional qualifications)
ot the labour force to be employed and the conditions
>f work lincluding the duration of the vorking day) e
Ir the soclialist econony pianned employment igs as a rule
equal to the total lahour torce 1D a «iven neriode
The assumed level of the vare fun¢ in the naticnal
econoymy and the aseuned systen of rewardine ipdividual
mewzhers of the society for acl'revine the nlan tavrets
(hourly ware rate, Gaily vage rate, nonthly wapge rates
and salaries),
The amcunt, loeeat?on and xinde of ratural resources
which may be tanped for productisn nurnoses in the nian

period.

agerticn does not innd that the clinice qf
{2tgn§nae has nc nd{roct in 1uence on the wragritude and
atrneture of fina nroducts. See page 36.
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6. lfaximum emounts of respective kinds of products which

may be imported.

The choice of tec'.ni ue is nlso influenced by the
estimates of: 1. The social demand and forei¢m demand for
thc respective final products in tue future. . The probhable !
inorease in the iabour force. 3. The macnitude of the
investment fund in the future plan periods. 4. rossibilities
of tapping additional natural resources and iwports from

abroad. 5. Technical pro<ress in the future.

There exist numerous teciminues of manufacturing in ’ ‘
the national economy compatible with full usc of the available
amounts of means. Deponding on the tec ni~ue chosen, the volume

of the final products may be ¢reater or smaller.

The choice of tecrminues which warrant the achnievement
of the maximum volume of final products is acconplished
in the process of formulating the central plan by tan mathod

of successive improvements of ths plan.

That is why, at the first staie of formulatinc tho
central plan we assume thast there are no addition:1 conplica=- ’ ‘
tions which make t..e problem all the more complex. .: {is
indispensable to the full clarification of tnec complex

provlems of tihe choice of tectninue in tiie plan.

We start the explanation . the problem of the choice
of techninue in the plan by making the .. ..  simplifyine
assunptions:

:r”g,ﬁ@
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1. The plan ing of pro&uetion is for “lLe next yerr . fter
a chrice of tcehn aque in investiients. Brery imvestront
is built in o ye r and bering to operate in tiie besoiing
of the next year.

2. The cxist ng natural recources ma.e Lt norsible to extraet
any required amount of raw raterials. We assumetiint the
needed amounts of each raw materiatl are extrocted in 'he
1oentical econcnie concitions.

These simplifying assumptions ve discard in the next
stapes of process of ¢ cice of techn cve .n the central pian
tazing into account more nrecise recviremerts of nactico.

Besides ve assume the following fixcd asswntions:

1. The central plarnirg board has a detailed :newlecre of all
elencents of :he rational eccromy and ¢ sposeg over a tece'nique
of computation which enables i1t to einborate a detaileu
central plan ror the noiec natibnal cconotvs’

2. The choice of tcchnique is corsicered within the model
of the so called "pure socia'ism™. We assume therefore
that there is only one form of p;roperty.

3. Labour trorce and investment outlays is fully mobile, i.e.
they may be transferred to alternutive uses io procuction
of other kinds of prouucts.

i« There existsa techrical nossibility of aeih‘erins a desired
increase of production in every linaustrye.

5, Foreign trade is omitted fron co sideration.

Under these ascumptic-ns the jproblem of the chh ice

1. It is justified by thc fact that "however, cesrite tire nrace=
tical Bmposs bility of carry.ng througiht such « selcne to the
letter, its presentation and, in particulcr, the snecific 'now=-
ledge of the cata which it may be decirable to have, ... way
substantially help anc give direction to the ».actical deterni-
nation of a nlan and its inuicitors as well as in the understan-
ding ot particular economic probléms". L.Xantorovich: The Begt
Use of Economic Resources. London, 1965, Pergzamon Press, p. 220.
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or tebhndqties 18 YeQuced t¢ the préblem or aetermining which
ot ¢he existing teehniques or manuragturing is most effective -
it means that techniques which make it pogsible to produce the
given volume of fi~al output at the same time are sawvinr the
maxigal velume ot means. It 1s an ipusrspcnsable crnoitiosn ox
maximum additional 1inceease in the volwne of these products,
and at the same time ot maximal volume of final pufput.

In order tc dotermine this, vne centra: plan'‘n: boaru
may introocuce first rne of tHe existing techniques of nanufice-
turine each product anc then go on to determine the e!t:cirncy

of other exicting techniques in relation to the tecirniques ’

previously assumed. On the theoretical ptan, the central



)
i

planning board may begin the choice by assuming, as a first
stcp, any of the existing tochini ues of mapufacturinc.

In practice the plannin. process =ill he star.ed with
the assumption of the teciniues which were in use in the
plan for thec previous ppriod.l/

Tho assumption or applying the tochni-ues wilci was 1in
use in thc previous period mecns that in the invecstaent pro=
jects one adopts an analogous bteclini-de to the techpirue used
in the investment project ip the  -~ovi ws eriof and that the
techni~ues of tic existin¢ means of v iwwtion meniin
anchangede

One assumes therefore, tuat the existin¢ mcans of
produ~tion wuk> 1t possible to repeat te process of production
in the plan period im the sene scale as hefore. In the
early phase of elaboratin¢ the central plen the central
plannin¢ board may limit itself to the analysis of the plan
of the increase of the volume Ol final products, which will
be attained as a result of makine use of the investment

fund for investment projects based on the techni-ue used

in previous periyis,

2. Elaboration of the central plan on the assumption of the

techniques in ijnvestment_projects previously in use

and economic indices of this plan

The process Or elaborating tne central plan on these

assunptions will run along the following lincs:

3] i vue both in the ccntral
The problem of the choico of technl-ue both in
o and gor the enterprises (1ndus cries)consists always in
the problem whether the output should Le prodtﬂxccd by mcans
of the "techn:~ue used up to aow or by means of a ncwW

techninue (improved),

3

oA o i B e, R P o el
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1. The central planning board starts its work by formulating the
| hypothesis concernin¢ nunlitative and ~uantitative structure
of the increment in tinal products which are planned to He
produced as a result of putting into operat-on the
investment fund.

The assumed plan of increment 1o final products may be

stated in algebraic torms as follows:

Exl'bxé’AIB e ¢ @8 0 0 s 1 s e 8 s e 0 4 s b .'.Ax[!]

where:

axy - absolute volume of .. .:: 1in the rroduction
of the 1 - Tinal product

i =/1,2 3 e.... w/ kinds of final prodicts, a part
of them constitute the consumption means for instan-

ce 1; <) 5 eseese C, 8 part of them are me:nns of
reoductive e.g. ¢ 4 1) C ¥ & eoees C d and a part

of them are raw muielin S TSR UUPE AR SN PR EPA PRt

€. C +d + 1, c+d+ 21 eocnrnn .. Cc + d + &.

2. The second state of the process of constructing the central
plen is to determine the increment of gross producis {n

each industry.

They are greater than final products by the amount of
raw materials and intermediites whichk must be ;roduced 10 rhases or
i process of production of these ;. .:tn.

The increments of gross products is determined on the basis
of knowinc the amounts of final products and tre vlanned

technical coefficirnts of prodtction resulting from the

adopted tecuni-ues.

In the circumstances of mutual interdependence among
industries the g¢ross products are calculated on tie basis of

a set of balance equations:

v ¢




A"‘i = '\114;7\'1 + A125x2 + eseccreevas 'Q‘imAXm

where::xl — the volume (in n.ysizsl w tu)” of the

A

i - ;o2 vroduct (1 =1, 2,

\
-7)’ tes e e N,

Ai.j - the soefficient of the ~amd thve cauterial nbsorpe
tion expressins the volume of the . in

the 1 -« nroduc® #s1ich must ne nrolucad in thae
natianal azorom, ir order to nbtsin 2 unit

of the § = orodut o= 1y, 2y Seeees i AN m88%
the reaquirements »f g9l)l "hases of the ~ocess
of nroinzin~ thiz rotu-t.
Ir alaebraic terms 4., 18 ar alemsnt of 2
which Is the raverse \11 the artrix of technique
of = i,
On the basis of hHalance eguation3 it muy be seer thut
the =zross nroducts +re deterrminad orn the sc-uiptiins of the
dsta on fin=1 sroducts and the t<chni:ues of nroduction

in the national econnmy.

3., {nowine the moznitaie of ineraments ir the resneztive
zross3 products snd the »lanned an=fficients nf lubour-
intensi*y for the annlied twihni ues of crotuction it
is nossible to determine the reqirenents »f eash

{ndustry for the lahour "orce:

AXy, 2 4 AL, A - AX !
R R e it
! "2 *m

whera:

A ™ - the amount of labour forae neses.ory to proaduce
° the ziven increment in gross output.

851~ the planned coefficient of labour intersity
expressineg the numbhor o w viing hours of .
conerete labonur 1ours re.uires to rroduce 1ounit
of the i = n»nroduct,

w, - the planned number of workinz hrurs of a
labourar of the i - indatry in a yeAar

e er—— . ———
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AS a next stese in the proceus of nlmn construction

the increuse in reaquirements for labour force in all

industries muct be comrared to the incresase in Inbowr

force available to the national eccnomy.

In the case of a diver "ence between the raaqairements and .

the amount of iabour availubie the cenrtra]l nloanring

board revises the ~ri-innl -7 .rned increass in firal

nrodicts in accorderce witt the taur-:i, 2f the lonr=ternm

plarn. The revision of the =l.nred amount of firnal oreclucte

gand the annrooriste revisior of ~rosc rroduzxte ic rerfor- 0 ‘
med hy the z2entr.l -lerrin- Ycsrd until the reguirementz

for l2tour in the national acor~my i: egual ¢~ the sv:il-

able increase in t'e 1-teur f-ree, i.2.

-

rhere: AL - the ~vailable -mounts of free l~tour
force in th:e national ecoromy ir the
Fiven -=riod,

A7 - the reculrements for iibour irn the
revised rnlar of rrocss outnut.

oimultonesusly with tre balance of distribution of the
increase in labour force the certra) larrin- board divides
the wzre "und for the rewly emoloyed amons industries.

The size of the incremsse of the -ross prcducts and

the rlanned coefficients of wmive provide cuidenosts for

the distribution.

Av =Axlvl+ AX2V2'.’ 8 0 e eesnne + Ax'nv'n

where:pa7 - the v27e fund of the newly cmnloyed workers
in the rational 2conomy ,

Vi = the planned coefficient of wuce for

manufacturine a un.t of the inecrement of
1 - orojuct.
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6+ The knowladea of the inz2rease ir o33 prod-asts ani of

the planned zoefficients of iny vtuept 2oarasteristis for
t 2 taahnir ne e ; ‘

> L=22hnigues qsed an to now in investments allons to
aqlenln*te the re ira-ant for invastnznt Fund on thay nart
of all industrias of the n tional =zonry. v i’ 2amount

to:

2 :A,\;l ‘,1 + AL, b? 4 hecatiae.s +A LD

o

ahara: / = investrant fant recesoir to nrodare given
inerements of ~rnu3s nrnlizts,

b1 - investmant 20 7fic1cnt ~afls3tip- the ~rize of
an investm:nt (Invostmont oat! o) rr oar it
At *he inarement SfF orod ) tion.,
7. The last sta-s of zonstrustins the 2oamtr-1 ~lan bhaisd on
technigue nrevionsly nsa? by t-e zentrsl -lsnn.on- braard is

to caleulate thne rejuirements for investment outlays. The

tners

[t

uses of »ross orodiacts in east industr 2ar? the 211nz21tion
0® outlays (various obfects of ladour, irlour ani invastrent
outlays) amons these irdus*riz8 nelsssary in the "inal ountzone
to nrodiucae the as-iumel voluae of final nroductes are dsterm=ined
in this ~lan.

The oilan which is finally slorted contains tre mayimum
inoreaoe of final nrodaztownich it is nossible to nroluce
by applyingn” previous techiniues in invastrents under the con=
ditions of a ~iven incraase of the 14bour for:zz. Unler these
circumsterses it is no lorger po3duibls to ot - final
nroducts . The investments ~ddi*tionally introduced irto ths nlan
would stand {dle wit' out hringinz any sroductive effect to
t1s mational sconomy »n account of shortia-e of tha | tour ferza.

- D T WP p = U M D e A S

1/ sccordinz to the assumptinns, only the nrises of the nrodnets
produced by means of the uionted techriyles ure trented as
unknowns . Ye assum2, howevar, that in the Heriyd »f irvestins
the nricea Ao axist. Thesa prices 4re d2tsrmined in 2 similer
way a8 those which apply for oroduction In tt2 plan perivd.
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on the basis of the elaborate central plen it 1s
simultaneously possible to compute ontlays incurred by the
society both in the pariod of exploitation and in the period
of investinz in order to uttain planned increases of
various produnsta3.

AS 13 well known, production of aach product by means
of s ziven techniuus requires: e definite amount of objeot:
nf 1abour and outlays of living 1" bour. Furthermore, n4nu=-
facturing a proluct involves partial #sesr nf the means of
production created as a resnlt of investmert ., This wear 1is
reflectzd in the depreciation. U ‘

lJ =Eij' aoj, UJ]

where: lJ - stands for a unit of in-zraase of the } - produoct
(J =1y 2y 3y eeee m)

ai,j' technical coeffizient of prodictior expressing

the quantity of the l-obtject of laboar used
per a unit of thys increass of § = product .

uJ - deprecistion per unit.

The raw materials intermediates reflected in the coefficient a
are also products on shich objects of lebour, outlal;s of
living labour and deprecistion were usad « These objects Q) ‘
of labour were also nrotuaned by using obiects of labour, living
latour und wearing off the nzans of production etc.
It means that the only outlay3 m"ich ure incarred by
the socicety in produztlon 2 aeach ~roduct in the neriod )
under con3il.rition are outlays of livins labour and
Acprssistion outlays (the lstter reflect outlays of labour pre=-
viously made whicn 2re transferred to the product).

The outlays in livine labour made in all nhe3es of ‘nanu-

"i facturin- the product by the workers of different professions




i oms ad r c E

and desrees o Libiiuoation may h- added to-otiar wTtor v

outlays ~re reduned to sinnle 1:Roare In the seeizlist e nomy,

where huaman wor< i3 rav-rded sazecordins to t-e ~lartity urd
quality of l=boar (results of labour) zo7narative 7177 renzay
in the qualit. »f 1-boar =re reflacted iv the Siurrsl o rate

s 1/ . ' o :
rates. It means that the mec Tuni is or tra ore fiwpd =2

maasure of the av-revute dwwmond »7 bh- fammnrity "or one o OF

indiviiuerl zorsuvntion =nd or tis otrer 'uvid o oeasure of tle

plunned amount of ‘tomovencfis 1idony (simple iabour) / giel

in tha n-ti-rel =comory no o “aven osriods

an averecste coputetisn <f the cutlays 50 sirmrie

d

Tanaur for the sroluntion of eu:h :ratuct 1o ferformzd on

the Yusiz of the e :untions:

Dy o= Aj + Uy o= 0y /7 0+ ul/ + A?j Uy /o e

i 2

R SV A R b
' my MVt R/
There . Aj - coeffizient o the cumulative’ outinye 17 ivir~-
: 1ubour, wede In th= v aerict o Lr ool cMasea
af tie nronc s A rateir thr e e ant

/'j :l,f"’-‘)’q o...fn/

UJ - coelffinient of ool ol avaeeciotion
v oo soefficiant of cuaniatal 0dtingy - A U ear

-

Al
(living 1 lo1w =’ devreciation). .

mnpefPisianty of 2umlated ontlays of Lorouy ror g th
prodfuct irdic.te, that the TL_Fpingtion of M v oamS o ony

imdustries in order to attoirn omoinereade o® vrolanst iy i3

in ths -iven perind und of 4 oari of

(i.e. deprecistion). /. tha sronortionz of thi. 'iotribvat.ion

are detormined by oo oritude of fhe iner woa of oroliztiom

1/ In the sncinlict exonnomy wyichtins™ the 1000 of ni
kipds of workars i3 o rformast or the Tasis nf = nr orly
constrizatad "systen of o ra3™ guoreez "Tzorie roorodutelfl
i wxwmlacji® ( The Thcory of L. orodu:tion ond “asumialatioond,
Vvaprsaw, 19¢1l, N, 515,

e e e

U —




and the adopted technicues of production in investments.

Datermining the coefficinnls of cumulative outlays of
labour does not exhaust tie w. le of the outlays of labour,
which are made in the national ec nomy to proluce an
increase of a p oduct. To achieve n unit of a product rasuires
investine appropriate outlays {n ipvestment cihnrccterized
by the tecianique used up tc now. Cutlays Af labour ‘ncurred
in the period of investin¢ are called in “ractice investment

outlays.

In order to attain an increase in ecac . proiuct it is
necessary to make investment outlays in all phases of the
process of manufacturing. Determinine a coefficient of
cumulative investment outlays re~uires knowledge of a coeffi-
cient of «cumulitive material absorption for each product and
investments coefficients of tliese materials. This coefficient

mey be computed by solving the following e-~uation:

Jj =Aljbl*Aajbe+onuo----. Amjbm

where: JJ - coefficient of cunula*ive investment outlays.

It can be concluded therefore that the production of
a unit of increase of the j = product by means of techniaues
previously used requires of the national economy KJ outlays
of labour and Jj investment outlays for producing investment.
The above indicators describe the technirue of producin¢ the
j = product. These indicators exhsust all outlays which
are incurred by the national economy to produce a €iven

product.
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3. The necessity for selecting a progressive technique in

the plan
The foregoing analysis of constructing tve central plan

and conolusions followins from it were based on the assumption
that in the investments one applies techniques which were
in use previously.

The experience of the economic practices in the soclalist
countries indicste that such a plan sannot guaruntee full
use .. cie investment fund. The amount of increuse of the
final products in tlie central plun based on the previous
techniques in investments is limited by the existins increase
of the labour force and not by the investment fund. |

A part of the inve.twnt find not used under the |
circumstunces of planning the | nvestments based on techni jues
previously in use;

Al =1 -2

where: I - investment fund in the naotional cconomy

will be called here surpluS of the investment “und.

A surplus of the irvestment fund crestes objective nossi-
bilities of sdopting in the plan additional investments m~kinc
possible a further increase in the volume of final products
in comparison with the amount aiready enviseged by the plan.

A necessary condition of materializing thece possibilities
i{s to guarantee the 1abour force needed in these investments.
It is possible when new tehns ,ue 8re introduced im place
of the previous omnes allowing production at lorer inputs
1

of labour. These techni;ues are called pgpgressiva techniques /.

1/ "7Then the labour for:s is fully employ2d, as it 18 actually \
in the socialist courtries, any increase of the nutional '
product requires o«.. application of progresclve methiods i
of manufacturing™. 0.Lunge n;isma ekonomiczne i spo-ec zne"
(Economic and social Papers") 1930-1360, Warszawa, 1961,

PWN. 301880
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The needs for introduzine progressive t-chriqgnes arise,
tnerefore, out of the necessity tor exploitation of the
investment fund in the .~tionnl economy in order to aclhiaeve
the rreatest wvolume nf £ i1 Droducts.l/

4, Irdicators of the zinfge nf rroaressive techrique

in the plan

The possibilit ies tc manufasture output wiile savine
the irputs of lstour exist doth for the prlanned ircreases
in sross vrodusts anl for the oroduzts to be produced with

t'e oaxistire mears of labour.

Tte prorrescive techni:uesg/ may bs applied in the

national economy:

1. as a result of revlacin' the teahries used up to now
in investments,

2, 85 # re-alt of investm:nts repl-«cin® means of lsbour
sharacterized by atsolete technt ues,

3., a5 a result of improvine the te-hriques in the existine
means of  production,

4, 85 2 re3ult of introducins nev raw materials and intermediates

in place of the old ones in the production process. o/
The remtizt ion of redpective prorrescive techrijue
involras usually investment outlays of I{fferent size than

the realizat ion of the previou: techrimas, The {nvestment,

1/ In this conneXion  ore usually stresses the importsrce of
a progre3sive techni jie as one of th: mainoprings of econo-
mie growth ard even a3 the most important meinsrires of
all.

2/ Te forms of the pro~razsive tu-hri-des in investments may
be different. They may corsiust for irst. ir the chan-ei n
technoloey of proiusztion, in incressin: the Jesree of macha-
nization, 1 n introducir. “utomation in chun~in~ the size
of tle irvestment projecta, in ircrensin- the derree of ver-
tical and horizontal specializition, ete.

3, Introducing raw materials and intermeaiates is directly linked with

the choice of technique: 1. there is a jroblem of the choice of
teachniques in producing these raw materials and intermediates.
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outlays 10y citier he 1te «=ne or - v cier ov cialler,
Accorcinelv,  pacver ive teel v irer ave referred 1o
carital-intersive, capital-neutral, aneoen it oav o,
The existevee o a4 rorreccite treelivigue erolilec the
central odarvire 1o vt ool o the next ctice i tre
wrocess of en ctyretins {he contral -'an.

o veacrvegeive teohivinue e ivtrooeer
into the “revi:nsly eicobovated lan (waeh eneo o oo bt tie
existing means of production as well as other investments) in order
to orecate a sirrlius in tie hal nee of the 1ohory foree ond
the volw:e of fira! preduct ir the plan 17 inereasea.

The size of thie volunie of 1 1¢ inerease 0 2ias 1hHon
the size of irvecient mntiove widen 1oy he tubi-icen feor

»

that »nmrpoee from tie o rpluc ol tie irvestoert fund.
The ~izc of t:ese oullave do cias lu turn hong
1. the neeritude of e vn=to-new crrphius of the irvestoert
fund,
chans s in the ~rrplus of the investment  ¢ypg o sed 1y the
adantion of rrorreccive teeniques savine the i ended
amounts of the labour for«c.
There can be no «onubt tiat the certra: lant v l-ard
should acent sueh arosressive tee vioues, wiriel save the
needes avounts of laborr foree while ailowine ot tire cae
tine the maximum execcs of the ‘nvestimeat fime to be dirreten
toward inereasing the veine of fipal rroducts. The nrores-ive
teclniques vwiich wert these requireaents are the most ¢of cctive

L/

to the natioral econonive.

—————

3/ 2. it inlluences the wefrce of obsolescence of tle
techriques of rrocuciip raw materials and intermediates used up to
now.

1. Tt follows then, that rot cvery nrorrescive teclu ique is
effactive to the nationral cccenomye




They %ill zusrsntee the vc .ievement of the maxinunm
volume of final nroduct in the

The knowledrce of the existins provreccive techninnaz
enables the central »nl nrin- board t»n deternine in a direct
way, which of these tc<c .ni iues are most e®fective t~ the
national ecoromy.

The most effective aroun of techniiue. i tre 2anitel-
savine aroun. These techriues make rossible rnt onle savin~
of lobour ontlays but also Saving ~f irvectnent cuthys.l/
in t1i3 way tiey contribute t~» wr ircr ace of t' e investment
fand currius. ‘ 0

sconomic adverntac23 of the onrcorreccive techri ines irduce ‘
t'e central lunnin btonrd to adort =11 these techr’ :ue=z in
njace Of tle 0ld ones. )

They =re c'.arscterizeibdy t-e followin- ecornmic indicators

Kl - K2) 0 and Jl - J2) 0]
where: ‘;Il, Jl - cumulative outlavs of l-bour apd cumlative
investment outlays nsceusiry to rroduce
1 civen outnut by mr:anc of the tachri 1e us=4d
un to noam.,
Roy J? - cunulative outlays of 1+bour snd cunulative
- investment outlays indisnensnable to ovroduce ‘) ‘

a ¢iven outout by means of a nrorressive
technique.

1/ It i3 pocsihle t o commta thz differsnces =nor. it lnvs of
labour uni differences amon- i nvastment outlays in invest- ’

ment orofects characterized YLy 3iffar.nt techni -ues ¢ |
nroduction 1 the 1 nveztrent nroiscts realize identicnl
tarcets of tns ceneral social noture. s is cotnonlyv krcwn, \
the social task of an investment sro*-2t 1ces not consist
only in »nroducing outnut . The construztior of ~r investment
hrolects sllows to accomclish other tasks outside the
oroduction snhere e« 50cial tarsets, henlth tarcceta,
20litical tarzets eatc.
In the =conomic nrestice tin identity ~f veneral zAgial
. tarrets is attained by selecting the i nvestawnt tezhni.ues
from amony the techninues which warrant tile acecomolish-ent
of Yoth productive turcets and non-productive turvets.
The tachnijues which do not meet these re uiTemonts <re
left out of considerstion.
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Ae a next stare the central nlanni g board adopts in
the »lan 2atl the teelvigues of the capital=neutral types

They are charicterized by the fol cwine econonie inai-
cators:

K1 - K30 and J1 -J, =Y

The remainir; pvocresrive techniques necessary to save
the nceced amourts of labonr force ore celeeted by the central
planring hoard from o on~ the orosres-ive tec nigues of the
carital-intensive type, The nost cffective of theu will be
those, wi.ich make it oarible to =ave stil1 needed amounts
of tle labour forece at the lowest investment outlays out of the
cvrnlus of the investnent fund.

In order to scleet these tecipicues the certral alannirg
hoard couparce the amounts of the saved labour and the size
of the acditional investment outlayse

The conmnaricon may be made 1in two forms:

the first foru is the =so called indicator of the inaivicual

rccounment neriod.

J. - J oJd Ja, J 1/
T, = o2y . 1ub Ty = mmmFeemm = -2
1(1 - K? AK KR - 1(2 X

where: aJ - acdditicnal cumulative investment outlays
AK - the size of the saved cumilative ,1tinys of Jabour
K, = cumulative outlays of labour whiel woudd have to be
3 ineurred in order to produce output wi th obsolete
means of production  to be removed.

The recipro~al of the indicator of jindividual recorpment

period is the iroivicual coeffieicnt of effectivencss of in-

vestnent. outlays

1/ The indicator —ﬁi-:-ﬁ- is anplied in cornaring the invest=-
mert of var%nns " 2 techniques. On the other hand, the
inciector =me-- 18 amlied above all jn the ana%vg}idogyre-
placencnt of‘:ﬂtm existing mecans of production characteriz
a certain techrique of invectment.




1 K, - K5 DX . Ky - X, Ak

Q = = = or = =
Ty T =71 s I, I

The moust affective prarressive techni ioo wre tho
which heve the highest indiviiual roeffi:ient of effectiveness.
In order to delect su:h te-hni,lec the zentra! @lannin-
board ranses them accordir: to the marnitle 2 *hma indiviiusl
coefficlents of eff ctiveress of irvestment outlays frorn the

highest to the low:st.

;1’ ‘/‘2’ :"5, ,Vu 8 0 00020 .:"n-l’ !'n
where: QJ - the individial coHefficlient of =ffectivinens.

of tnwestment oitlays i the 1=th ;r. rezo. ive
techrijue « [n the series the ire unlity olds:

\.J’/ VJ+1

The central plannins board ends the croice of the
progressive techri:iss in the Series at tie moment shen the
Jnst zelected proeressive techni jue - tozether with those

previously salected allows to save the ne=ded amounts of the

labtour force.

Among the progressive techniques adapted in the plen there
are techriques whioh replace  those applied up till now in
investmentz,in the existinz mesans of 1l:bour or tiie removed

means of labour. It means that there is s _coummnon criterien for

selecting technijues in investment projects, removinz the
productive equipment usel ur to now end replecing it by new

investment nrojects and improving t!e existing means of labour.

A3 a re3ult of such a choice of prosressive technigjues

(indspendent of the technisal form) the central planning
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board iay qevote a naximum part of thc svuplus of the
ipvestitent fund te ivereace the volurc of the final nrocvets
ard rvorontee thereby arocuction of a Laximun volwse of these
1/

nrocuets.

The renal. ingm orosressive techninues with a lover

: coefficient of eftectiveness than the coefficient of
é effectiveness of tlie last nrorresc<ive techriaue auonted
1 ip the plan will not he introcuced into the »lan, althourh

thiey enahle somc brarebes to onerate at lower total
outlays of labLour thar the tcehnimes adonted in the nlane
A possible accunption of acditi el - rogressive tec niqgres

howover, would be disadvantageous to the national econnnye.

It would eavse:

1. Jeercace of the volwe of finnl rrosucts as a resuit of

g ipereas’' ng the ‘nvestnent outlays for releas g labour
forec,
o, emerreinec Of & S'Wp.US of unemployed labour 53¢ a result

of releasing it in the anount surraccine the recuirenentse

The nnly concitinn limitine the =econec of as~lication of

nrocressive techninue in the socialist ceoponly is then
the rcarired masnitude of the labour force to be released.

sty

It arises in turn out of the nced for »nrocducipng maximun

volrne of firal products.

1/ Acsumntion of the maximnn volume of final_nrnducts_in the
eentr:ﬁl wlan and adonptin® tite nost effeetive tec! niques
ereate the neceszity for balaneing a new the procuets ~ith
! the existing neanse. The prinrcinles of balareing were

outlined above.




L]
i
- 28 -
I1II. Economic¢ indicutors of the techriques adopted in the
central plan.
1. Socially indisy ensable outlays of labour as on economic
indicgtor of techriques adopted in the nvectiient nrnjecrg A |
i
Let us now eharacterize the coefficient of e¢ffecetivdre: ;
|
of the adopted progres<ive techniques i1n the 1rvestoentr of
the canital-intensive type.
Individual coefficients of effectivencss of tlie investnent
outlays for each of these techniques are hicher t!an the 0 0

coefficient of the effectivencss of investment outlavs of
each rot adortec¢ techniques 4nd they are also Licher or
equal to the coefficient of effeciiveness of irvestont

outlays of ihe last adopted prrorres:rive technicues

Ql Qk+1
L] a Qk ) L)
Qk \ Qk +n w> .

The coefficient of cfleciiveness of the investuent out avs
of the last adopted »nrorressive teclirique in the central

is called the limiting coelficient of ceffectivences

of investment outlays and is cescribed by the synbol q}(

It expresses the limitineg effectiverese (eav ne of labivr
outlay )which is the m nirvm efreet of evel 1 zloty of invect=
mert outlays incurred for cicentines a nrocrescive technious

in place of the technique prcviiusly used inc2nendently of

1. Ti'e recinrocal of thic coefricient ie ealled tle 1iitsinsr
reccrwmert nerior ard ie described [y (}c syahol T.

e
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the industry in which it was Monteri.l/

In all prosressive tachniiues adospted in the investment
nrojests in nlace of the techniine: used un to now, definite
investment ontlays have effestiveness not amaller than the
limitiny effectiveness:

Ky =5 % /Iy = 31/7

The vrnaressive tachni tues slontead in the nlan for invest-
ment projects may be charazterizal not only in relation to
the techniuas nsed npo to now in the investmant »roiscts but
alag in relation to ths tezhnijgies .. t.  rsaoved obsolete
means of rroduction. This ascertion holds true also for the
{nvestment ~rojects ndopted in the nlan with the oreviously
used tezhniiue (in the case when the adootion of invzstmert
nroject wit™ procrascilve teshniaus miz*t be ineffective),
and for the investment nroj=cts with a vrorressive tezhnious of
the capital=savine tyca.

In comnarin~® lavastmant3 with the removed maang of Ppro-
duction. all inveatment outleys which have been madse
zuarnntee the mar>inal efflciency at least:

‘(‘3 - Kab Jaq
where: K2’ J2 - econovpic 1n'1;ces of investment of et‘f‘ecti.ve
tachniques (in some lndustries the technioues

may be nrogressive in others - the same a3
before).

1/ As may be inferred the level of the coefficient g stunds
in the reversed proportion to the amount of the 3urplus
of investment fund and it 13 directly proportional to the
degree of effectivenesn of the prozressive technijue in
somparisen to the teschnicue oreviously used.
As was demonstrated, the size of the 3urplus of the invest-
ment fund is in turn directly nronortional to the size of
the investment fund in the n- tional economy and it i3
inveraly proportional to the size of the increase of the
labour force in the economy. These factors then deternmine
the lovel of q snd so they determine the scope of avolica-
tion of ornzressive technigque in the nat Lonal =comomy.

e
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It means, that the investment outlayz .r the contrul
plan are not only instrwuerts to exosnd roduirtior, rut

tiey ore ulso mezns to lecrcause the outiny. of boar in the

—s

amount of &t least g rer ecc’ 1 2loty of (rre.trent outiay ..

It may ensily te zhonr, hosever, thut ench di,carlad ®
teshnioue warrants lover «T%12iir2y of (rrestrent oot el
the m~r-irsl effectiveres: . )

}{; - Kq»( /(T“ - LT?,/ !

where: X,y J, - total outlayc of 1Y our nr” ‘t.‘?t“a_l.._.-.
invostrent outl o I- the .- v'edl prore.. |-
ve techm. Us .

ret us c¢ralyze the eff 2to of wic tiom inte "n slresdy
elaboratzd zentrel olar of an investment rciect it
ireffective rro-rec.ive teozh Jiue. et US ocudne, that gt
het the lowzst  total out ./ of lavc oo ivoar oirndastry.
it reauires ,rowever,tco lar-e (rvoctnernt outi=,. 4rnd itz
coefficient of effactiveness is therefrore lovar t arn tre
limitinr coefficiert, The arelysis «i:l ~e1°.%t to 100K

et the essence of the limitins coeffiziant of effo-tivaeress

of ivvecztmert outisz ;e from <« 3iffer:irt -o.rt 37 vier.

The msdontion of <«n ‘nvastrment -rojest xith such . teche
nicue creates a vossibility »f savins outliy. 0° iateur in

this industry. The aoplicatioan >f the tachrnione reauires ' New

ever acditioral investment outlayc. Tre ~adoution of t. e

Ziven technique decreases smccordin-ly inveutmert outlays

~

incurred ir the pler for different kind of roductisr beacause

the whole investrment Cund ir the tlar was slready disnoied

r

=
-
-

S

1
b

A8 8 result of this decrease it recessuary to -ive upn an

effective techrique of manufacturin~ udooted in tne otrer
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{ndustry, because there is not enoush investment outlays
and in this case it becomes nececsary to produce the outout
by mesns of en ineffective tec'risue with iizrer total
outlays of labour.

Decreasinz the investment outlays for the other irdustry
by 8J and proiucir~ tha outnut by meanz of ineffective
techni~ue »ill cause the rice in total outlays of i+tour
by at lesst &4Jq. T'e savin~ of total ontluve of labour,
however s 83 8 result of apnlyinz the ineffective nrosressive
technique will ex definitione be lower:

K? - K4< ad,d

It £ollows, that strivinz toward minirization  of outlays
of lebour in one industry wmev be incompatible wit the
realizat ion of maximum saving of latour in the national
economy as & whole. AS 7 result of usinec the investment out-
lays for an ineffective prosgressive tex'nique the saving of
labour in the industry does not imply sevine of labour out-
1ays on the scale of the n:tional ecor-my.

Undertakin= tle production by meanc of ar ineffective
pro-ressive technique 18 cornected not only with "o%&!
outlays of 1=bour, rut also with additional outl=sys of
1abour in the other oroduction where a d=finite ymount of
jnvestment outlays was riven uo in order to out it into use

in an investment nroiect with an ine®fective pro-ressive

technique s« The sum of these outlays reflects ggc'ml outlsys

of lstour, which are ircurred by the ntional sconomy to

procduce an output in =n investment croject wit® an ineffective

progressive techni-ue. A vort of these socigl outlays of +ADCU!

are incurred directly (in the investmert nroject whici 1s
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planned to vroduce the output) and a nart of them is
indirect (in another i-cdustry, as a recult of lowering
the investment outlays ithere in connection with the
realizatich of the investment project ).

These coeial outlays of labour are hirher in thc case
of a»plying an inefficient tech ique than the cumulated
outlays of labour in the case of adoption of effective

techriques:

K, +4J,q b4 K,

For thie reason it is indispensable to give up invest-
ments with an ineffective techinique and acopt ipvestments
with an effective techrique. In comparison to the state
after the acontion of investment with an ineffective technique
thiie causes lovering the investment ontiays for the procuction
unc¢er conszideraticn and makes it p. sible to (evote them
for the sther production.

The change in the direction of investment outlays causes
also in this case a loss of lowering the outlays of labour
(increare in the outiays of iabour )in the production where

the investiient outlays have been cut and a lowering of

outlays of labour ir the nrociteticn, wherc the investment outlays

have been increased.

It follows then that also in the case of the adoption of
an investuert orojecct with an effective techinique ihcurring
the investnient outlays 1s connected with the loss of a
posgibility of ceccreonsing the outlays in the other préduction

and irfluerces the lcvel of the o tlays of labour.
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‘towever, in the case of adontion of ar i:vestrent with
an effective tech. iauc the irverticut outlavs will jnsure
saving of labour, wiich ig "i-hrr then the apxicun ireresce
of outlav:= oi .chour v the othvy vrecvetion s - veonit of
not invertine the ontleyvs in the ipef cetive teelyicne of
arocucing the ont nt. The maxine: inercas«e o cutlave of
labeur will ot svrpaes Jq il 'he ipvectolept ovtlave sre Je

The liritiner coefviciert of cuiicivorey of ipve -t
lays  expresses  thep or tie cpe Lare tle iuoe no ! (o

gav.nm of the cutleye of JTobonr v Pl " onll e vio b

eac!: 1 zluty of investriert ovtlove in the ericetive teeisicuers

arc on ‘hie ofthi~r hord t.e i dtine (mavinne) incropce ¢i the

——— e ————
-— -—— e

onttlays o! ‘i:benr i~ the ovlivr pvesucticr vhere tie invertort

outlays o inelffective teclhirisue have net hecn ircurred.
As a restlt of adeption of an invéstment nrojeet with

an effective tecl icue the social outlays of ,abour will be:

they are lower than (or in some cases equal tc) the social
outlays of lobour incurrec in nroGtcetion of a civen o tout
in an invectnent nroject w th an ineivicient techrimre ueed
up to now:

K." + qu (.1{1 + qu
in ccwnarison with the social outlays of labour =
have to be incurred,

en + J_f.q $ 1{3
and they arc iover than the social ovtlevs of leienr on
procuction in an investment project with an ine/licient nror-

ressive techiique:

Kn + J2q(K4 + J,
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socinal outlays of lsbour in the i nvestment prnjects with
an  etteciive t-chnijyie are lower then the soecial ontlays
of 1sbour in sry other investm nt =it' & {.chritne which 7a3
not heen adopted. T ey ars tha ienct then:
K + J, = minimum
Thiz smount of socla) outlays of 1 hour = .rmot te detriroed
because any lowering 0114 exclud- the rroductior .f the

rejuired output « Th= Tormala 1T+ T - Tinimam eyrres. then

the soeilly indispanssblc outlsys of letour or the proiuction

of the rejuired output. Irn otler words, the economic iniiza=-
tor which characterizes ¢na anvectnent rojects with nn
effective technijue are th= sceially indisyensabtle outlays

of labour or producine this output .l/

On the other h=nd, producing an output in irnvestments with
{neffective technisues rejuires outlays wiich are ~irpler then

socially necessary. It Implies thersfcre ircurring unnecessery

outlays of l-btour,

1/ Dividin~t the 3so00iully irdispensable outlays of lahour
to produce tre rejuirad incremant of oroduction 1in the
effective inveatment project by the increment of
produstion yields ths socirlly indispensable oitlays of
labour of nroducin. s unit of tle urodazt.

Trey will amount to:

[‘J = k] + jjq .
were: Py - socially irdispensable outla,u of l.tour
on the oroduastisn of 9 urit of j-proiuct,

kK = total outlays of l1atonr per unit of i =
] product,

,11 total irvestment outiays ner unit of

y J - rroduct,
The =~bove formula 1s an agrsregated formila. The expenied
formuls of calculating the socinlly i ndispensable outluys
of 1abour per unit of j = product i3 as follows:

py = kj + qu = Alj /v:L +uy blq/i.u Amj/vm+um+bmq/




2. Obsolescence 0% the techni ues of tre existing me=2ns

of labour and 3ccislly necaasary outlsyc of lubour

In the proces: of the choice of invecttmert. 2hnTscterized

Yty nrovrescive tezhrijues it mey te sdvartareocus to the
[y . o .

|
nationni ecoromy to oCrip Lert A% the ohocilote oguipment
and 1-plece it by rex investment . Only these - ur. of ;ro-
duction .ie Teloved tie opsratior of which require nct lowsr
outlmy3 of soeial Istour(superfluous outluy;s) tian the
necessayy outleys
;:.\,?/ z‘:2 + ng

Such mears of lebour =re fully wrrn out inthe
ccomnmit meanins of the tern or Lhey 7Tay te tocuricallr obsole-
te from the point of visw of oper firg them.

The —r:-ter part of the exisins means of latcur will
remain in tie central ~lane

Although these msans of latour =re churacterized ty

”n
d

g lower oshordord af *acknique ard are obitlete frow the
teohricnl ceoint of vies (t .y nre 1O 1ar=er protized) und

the total cutiays of lobour nrs Wisior, it may Tsve scme
ceornmie adrarti en to ween then 1n opor Yo e Tre ogivent s 2o
msy Pe thot the preolatirv exploitstioy of r o o° produc-
o~

tion Cheurs 01*luys of oroitl lntear Sor B

par, 05w ony e ot Lvhurs noe irvestient outlsays.

Thut Lua w oy 1t mag reogdroamte cous to the vt ionl e oonomy
to gre, Yo oinowacs LT SR e Tl e
irve.tmente, whien would cntail the increase of outlays of
dociul Jnbour ns.

o * J?_q) 15

A -

g o —— o o




where:

K. - total owtlays of inhovr for production for
5 each of the nenns « pproduction remaining in the plan.

It meons that reniacine the effective means of 'abour
by a new inpvestmert project ill canse the decrease of the
volume of fi al nroducts vhiech mi-ht be roduceuw 1n the
national ecorory.

Production of the cutput with the exicting means of pro-
duction remaining in the nlan is an incisnensable cordition
of achieving maxiwum volurme of final nrocictse.

These obsolete means of iobour =cave outlavs of labour
in eomparison to any cother alternative vway of nroducing the
given volume of outtnut.

An economically justified period of exploiting the
exigting mean= of labour lasts till (h noment when they
stop yteldinr shvinea of labeur. buring the «ho .o neriod,
however, they are effective to the natioral ccenomy: the
éxploitatinn of each of the existine nieans of labour bringing
savinga of outlays of labour 1s an indispendable e nuition
of achieving the naximum volunie of final oroducts in the
plans elahorated within the .o,

The a)nlication of o weans of Jlabour vhich saves outlays
of labour in ore line of procuction means . vin. up the
possibility of decreasing the outinys in other lines of
procuection. In the ecase of effeetive usce of every cxisting
means o: labour this loss of saving of outlays of labour
will not exceed tlie raving of outlays of labour which have

actvally been made:

Mg + Joq/ - K, % R

V)
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where: I - the naximun am.rnt of the loss of savires of
outlavs of labour (inercase of the .vtlavs of
labour ) in other lires of nroutieti-n as » recuvlt
of giming un an inefficient usce of the existing
means of labour.

1t means, that the social outlays of labonur iremrred in

produeing with the exi'sting means of roduction will be lowest;
Kq + 2 mintioum
At the save time they are equal to the cocinlly indis=

pensable o tiavs of Jabour on preduetion the ovtgnut in

ihe ~roptes ‘ryvectmento:

. + =1, + Jaq

In the central plan thercfore cach veoo ired nroavetion

1/

je i cuyec v o ing ovtlays of e eialty recesoory lebour

in every means of lib ur, beth in tie wev oo o7 production

(irvestment "rojvth) i the old nieane o production and
ipdependeirtly o the ‘evel of cvmt otes ortlayve ineuevied ir

producing  the outirt.

1/ The a&iove calenlati v of the coeially reecersary ovtlays
of ‘tuborr reirrs to fincl i1ocnets and rrees rooucte
cependert u on fipal jrocnetse As 18 7 UCUN, firal ‘rolucte
were assunicd in the -loiv oo riary ditoe A @ result
adoptineg efrective toe vicves 1t iy turn out, tiot tie
nroduction of & defivite €iael Hro uct requvirers nucel:
emaller ontlavs of soejold Tab, vy i tee certoa thon e
nrocuetion of another con Ply fonorton Yol the toint ol
view of ,encral sceiol to cpte. It seprc tuat the ealeviation
of soclally inc = encallle ortliys of iasevr roviiec tie
bacis for raiing o correcticr o tieo roviovely esruae
fincl »rotuets. Tie correetion ticveforse ecostitutes snotier

stape in the proees. of el bevioe o the certrael e
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The existi=e menns of production turn out crocuct ot bisher
total ctlave of  lobevr toor o e b stmeprt nroiect.
They ircure ticreby correc oo noly lover avines of the
oty o7 'Lure The o 0 origon of cavint  of outlays of
Tolonr oc deve. ip vapuireterieg ontovt by oceans of the s
exigtine me ng of :r.‘uction to the sav.ngs ot abv.our n the
jrvest o ont v et ivoie tes the (e, oo of 70 cierey of L\

1 en pe oo ot groiaction (the degree of tece. el obcoiecencs)

or tiiec Cerree of M ooy, 1" \'.v;-r)-
A lover corce o or e cieney of teoevowtore el e or

1-bo'r in relat,on to “vvee rert  rvoijcces Tinde 1te exnression

in tihe rice of t;e exictisn o meaps of production in the riven

neriodl in relaticr to tie rice of izvern nt (ti.t i= the

amouant of imve-iliiont 4:k.t1.,y<:).
e puict i capre of producticn have as a rvle g verse

tee -icue thap tie tee oiove toopte. p o the iovesiprent

projects. That ig wiy tie vice of the eni t e eons of

1al.vye et e “over oo tee pice of an prrecticoprte It

should fetflect tI» 7 crences in the cuvaity of tic  cine oF
-

Irtorr anc thin “wweet ent. Tieve (7 rrerces e 'tee tie - @ .

alves 10 U'e i oeresces n the o ount oof crving of ontlhove
o 'alicvy oo ctor oo the out vte Yo oie f cerefore -
ceccopry Lo Jix toe ryice i relatiocn to the crice of
invegt:ient nron vtin, 11y to tie achisved i3avings of
outlays of labeaur.

The for 1o of rienr the exist no ;'cone o proiuction is

o= Pollov::s
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wiere: J_ = tic yriee ¢/ tie ot gears o productinn
to be Ceteriine .

After reformulating t'c . love cguodiicn we obti i

The Hrice of tiie existing

vronorticnal to the am unt ol cave. ort1.ye of oherr ond

invercely rrovorticral to the lerel of .o 1ivi'v crerdciert

of nffect'i‘xer.nss.i

As o result of stel caiculation oi the rices cof ile
ox ntinT wears eof production the ratio of savings tnd "vrices
is the soume po natter ot dis the cvplity ol t7 e cans o7
labour ang vhat i the incusivy covcerrec s It ie equal to

the 1imitin. coelficient of i:vestrept ovtlave, j.e.

nierre orf  production is directly

the magnitude q. Therefore the rociolly incjenengohle outlays

of iabour on rocuction of & riven output , 0 mMotter et
the mears of production are new or obcolete, are comnuto in

all cases acccrc ' ng to the formnmla K + Jg = Mivirwe

1, It is also rossible to demonst ate that the riee ol 1.
existing means of production in ihe Zaven nertec car . 10
ealculated in ancther way, hy erbtrectie- reeio i

the previois period of exploitoti-r [froa tie . ricc o 1
means of producticn at the moment of mu.ing the invesine ot
time factor must also le ti.en irto aceonrt.

e e ~Gition of i(his ca.cr tatioo is, beuevel, Pt
17trocretng the prorressi-e tec.vicue ir the roticoral
ceorciry n ould be coraatible w th forecasts  ut the + cm

of 1 vert nge

her

.0
o
Tor

o 1.

rt

O~ pe—— - o et %
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1V. Economic ConcGitions of the Choice of Effective Tcchrique

in Enterrrises (Ircustries)

i. Stating thc Problem

The elaboration of the gentral plan is a necessary
concition of procucing a maximum voiume of final -rodncts
in the national cconomy, becansc in the ab-vence of the planr ’
it is i:poscible to coordinate economiec activities of
enterprises (induistries) and select the most effrective tech-
niques ~ the basic condrtions of the maximizaticne It is not,
however, a suf icient condition, }r .

It is neccersary futhormore to insnre that the cccromice

activitie~s of enter rices (irhustrivs) are carri d out

according to the plan, i.e. that they <hL.uld produce the

required quantitiés cof output and adopt the techniques which

are most effective for the natins al ecoromy. On'y 1ihen,

the acisievement cf the anaximum +olume of final —roducte will

be carried ont c<mnothly hecause the recr:remerts of all
enter'rises (incH1stri(‘s) for raw materials and intermediates, 1nvestment

outlays and labonr force will he corpatible, balanced ‘5 .

with the procuced amonrts of raw materials and intermediates, with the
amount of the investment [und and the 1arnituce of planned
employment. Insurin' thir co patibility constituted a con-

dition of imtting into nractice the brinciple of dJircciiveneas

of the central plan, its superiority in relation to tlLe

plarsof enterorises (inducrries)

m | The central »lani‘ng loard may attain compatibility of
\M econoiiic rlans of evter rires (irdustrics) with the targets
I

of the central plan Aroviced:




1. It transmits to the entBrprises (through the intermeciary
of incdustries) infoimation on the decisions made in the
nlan concerning the qumtity of the recuired output
and the depree of effictiveress of the techniques
of vrocuctione.

o, It creates naterial incertives inducing the neople who

carry out the "lan to pursne the tarrets fixed in the plan.

These are cconotic coraitiins of the choice of eflfective tech-

nique in the enterprises (indurtries)

o, Account of outlays of social labour in entcrjrices

(1n(h'.°trics)

The central planpint board insures the . rocuction of
the reonired outnut in centerrrises (indu:'trios)
coanatible vith the vecicions of the lon by LT bl LLLn,S
then the irfeormat:or in a direct way in the form of an

1/

order cX réssed in terms of physical units.

1/ The enter~rises are unable to obtain the i fornaticn in
another way. It 1s nct qufticient e.g. to tronemit tie
information on the planned gocially necescary outlays
of labour. This irformatiuvn indic 16s the aconted
techniques of nroduction only and not the voluwie of
output. No enterprice (111,(;‘uctry) can ret the information
on the planred vc . ume of outsvt for the pl.n period frem
other enternrices (1n(‘nstries) because it is unable to
place orcers for a nroduet until it has information co'=

cerning the planned am:..unt of nrocuction.

——— o —
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The central plannine board can, however, insure the
sadootion of effective techniques of menufgcturin-: in
enterprises (industries) by transmitting them economie
indicators of the plan ir th: form nf official norms.

These indicators sre: th: socielly receszary outlays of
labour or nrodiucin~ eac' nrodnuct, ware rates, depreciation
rates and the coefficiert of 1imitin» efficiency.

The socinsl rutlays of labour on produstioson of a ~iven
product by means of 3 techniiue were compited in the cenmtral
nlan on the basis of the formule:

. 1/
Alj/vl + U]+ DG+ . s o ASNE B bmq/

Tlhien the socislly 1 ndisvensable nutlays of labour necezsary
to vwvroduce all products heve been determined in the nrlan,
the sociel outlays of lebour on each nroduzt may be

calculated in a different way, ramely:

E ai‘1 Dy + Vy #+ u’1 + bjo ’
i =1

To compute the social outlays of labour by this method

one nmust knom only indicators raferrin- to inouts of
oblects of labour, labour force nd investment outlays
for each technicue of producin~ the onroduct and econorie
indicator referring to the menufactured product.

It means that the computat ions of the socinal sutlays

of labour can bs carried out by the anternrises (industries)

themselves,

1/ ovee the formuls in the footnote n.

2/ In the linesr prosrammine the followirs
true:

YRR A AR SRR
/13,1=l’ 2, 3, tes0eacs m/.




- 4y -

They know inrdicatrrs of inputs of raw materials and intermediates,
labour force anc ‘nve~tment out'ays for eaeh techricue and
they also “rew the ecoomic ‘nciecators of the central lon
whieh hav  been connuricated to then.

As & recult of con ntatiors of the rocial outlays of
labour on “rogrueipe a ~iven ouvt-ut by nears of each tee intque
anc after co v rine them vith the i-diertor of the soeciaily
neeeseary outiays of ich ur the enter itres (ivadustries)

-i1]1 seleet the nmost effect ve tecknique for the natirnal
cco ony Lict: on ‘rvectnent roiects anc in the ex’ sting
means of productfon, These i1l be tec nicues cher cteri od
by lic !owest sceinl ovtlavs of !abour on nrocucin: the
iven (vtnut vhiich do not exce.d their necessary nlanred

level:

1/
. £
Ezéijpi + vJ + uJ + qu £ pJ

By the sane  token the ert rerices (indnstrics) will diecerd
all other teclitnicues because tlicy require other than the
lowert socii. outlays of tobour.

The centril nlap-ine hoard cormuric tes indieator
of the ‘lamnced soeinlly necessary outlrys of labour for
each ‘rocuct in the ferm of the : anneu riccs of theee

n/

procucts which will he in forec in the -ericod of carrying
A —————————————

out tl.e lan. The 'rices c-natitute a form of cxnression of the

1/ This incquality will often appcar in nraetieg. The enter=—
prises (ir‘f'lz.ctries) “now in detail all tecechuiques of
nredretion in the ~lanned irvestment jrojects and in the
xicting mears of production and that is why they are ablle
to adopt more eflective techniqucs than t'esc adpptec
in the central plane.

2/ Wc mean the rices in the turnover amons state enterprises
an® not retail ~rices. The ‘atter relor only to the means
of consm tion. The roblenm of retail ,rices is left
outsidc the scope of tlic resent napers




| |

- 44 -

soclially indisnensable o1 tlays of labour on rnanufacturing
the produet.
On the other hand the coefficvient of liriting efficiency

is communicated . in the ivorm of the tnormative index of renta-

bility. The coefficient of 1i:iting eftfectivenes- may be
coinputed in the centrnl nlan as o o1 flference het cen the

1/

price of a procuet and the planred unit cests, referred
to the incurred investment outlays. ::vu the noirt of view
of enterprices (industries) it corstitutes the - lanned
(notmative) indicoator of rentability.

The pricce of each product reflectry the »lenved secially
necessary ontlays of labour may be definec then in the

2/

following way: "~

where:
kJ - planrcd costs of wroducing a unit of j = nrocuct

in.\ﬂlicix the {1sod ra¥ materials and intermediates ara
priced according to the formuls p = L + bg

The price of a nrocuct fixed on the Lasis of the above

formula is called a soeialist orieec of rev:eticn. Tie -bove

corsidernrtiors dealing with the cubiect of determining the

socially incispensable outlays of 1labeur are esseptially iden-

tical with the considerations  on the subjcet of fixir: the

prices in the plan. It means that fixing ,,. »rices in the

1/ The sum Z;}J + vi + u, co ztitutes the nlanted costs of

producing a unit of a given arodnet.,

2/ The prices of investment FO0US DI O HCe
of irvesting are priced in a

in tic neriog

i lor way (they are equal
to the socially nccers ry outlays of labour) rvee p. 16.

¢t @

L7
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socinlist zconomy should be stri:ztly connected with the
elaboration of the centrel plear, with the protlew of the
choice of technijue and with deterninin_ the quentity of
production in this plany Deterninirg the prices con3titutes
tte reverse side of the process of elnberatins the central
plen.

As a resnlt of commuricatin- the uvris:d, the rorm 5F
rentability and ot'er ecoronio indicatnars the zcnputation
of the social outlays of labour in erterprises (industries )
{3 carried out ir the fam of the indivilual prics of
product. The enterprises (industries) will selsct as the
most efflciernt thmo3s techrijues anich insure the production
of & unit of product st tle lovest irdividnal price of product,

whlch is simultanecusl; loxer t.an the planned .rice:

KJ + qu = mirinun ‘pj

As & result of the application of ecoromic indicators of
the central nlar th2 sholce of technique in enterprises
(induStries), carried out by the enterprises ( industries)
and formelly {ncependently of the central plen, is in fact

compatidle with the targets of this plan.

3. Bconomic incentives and the calaulus cf the soclel outlays

of labour

cyeatine the conditions far calculetins outlays of social
lsbour in enterprises (industries) does not suffice to guaran-
teo thut the enterprises (Indusvries) will select most effecti-
ve techpiqyues for the nutional economy Jt 18 neczssary in

addition to warrant that such a choice will also
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1/

be profitable to the enterprise (industry) at the same tiame.

Thia concitien will be met if the central plarp ne boord
will order thot, the saved outtays of sccial lalonrs per
unit of roduct (ti.n diference hetveen the oflJiciol and
‘n.ividrai wrice) ag 1 1e<r,t of choosine o tecinyoue for

inveatmert and the existine nmeans of production will increase:

o
the ircowcs of " orlers of the poternriees (ircusty 1es)

The necessary :rceconditicn of sueh o cystew of neertive

ie introdveinr a oayuert for nmohine use or tho o uctive

funds (wli'eh are the res lte of tie investent i::}.~')

n/

eqial to the neormative level of reptoabiiriy.

1. It is trve that the ecovoniie reervtives do rot colve by
themeclves all tle Hroblems of tihe ccornvie ccrivaty of
enter irices (in:iuetricslds Yon=ceono e rotives of the
nroctetive activity ave a so sreat i orvtance. Zeverthesess,
the thesis thoet fvit:lunent of the ceroral olon chouta be
attained not ®nly by non=ce o ic Ineecnt:ves Lt atso
by annlvines eccenoic irece tives eorst-tutes one of the
bosie orincinles of the soednlict ceonony.

The selieved «rving of labovr in the »'anved invecetnent

is a resuit of ecoromic activities of o n wher of urits
(indvustry, investor, nrojecting bureau, bui dine cnternricse)e
There arises thereforce the roblem of the « "gtribrtion of
gavinrs of (utliave of tabour asnone the nr tge Ve omit this
nrohlene in the arcsert naner.

Ingroineine 10t a paynent is justiyview by tie et that the
nlantcd rentability of enteririses ¢ mvo.ovtional to the
deerce of teemnrierl coulvment of boure.e Thrsg cqg.innient
recuivred from the rvociety cclfinite outlays of 1obour on
investment , ~n this round Lite »lanreds ec- - onice effect
obtaired as & recvit of these ‘nvestorne ontlays #ould
belons to the aoceicty anrd not to tue ertercyice. The
ccoronic relations of an enterarise (irdustry) “ich the
wiole economy ~rc vovern a by the nriacinle: for investing
equals nrodictive funus ecual paynent to tie ccecount of

the seciety.




Under tilete co « itinng the ¢ ¢ ez ol the workers of

the crier e (Arliotry) fron nrocucing & vt of o crocuct
in the ptan oeriow +i b obe coen? tew by suhto cline 1the

ox enc ture on resiacine the vorn out wan. of production, the
cearceiction fane . coveoent for veing tie poouct,ve fende

from tiie revenue (eqial to the harved rice)’

V. = 1. e / Zl . + U. + b
LS LS S Y
where o ¥. - tpe incomes i ihe woraers o0l it of reduct

J which the cuternri e «ill ret as o re:t it of the
cl'o co of teelvivue it the ot tays of Ta' ovr

1

in relation to ihe slarrec icecs

It iicans that the crtery rire (v wotry ) ol ottan
tiic Ligher inconern the nore it ~ il ¢ tribute to the ocring
ol cacial outigs ol fasour of r:uaeine the given arocucet
by ivrovine the teel picue in re.atior to the teeinicue adopled
ir tle {Ne

L nuer fuech rine'nles of <l ine the neoumes ol workers
in cach entergsice Liu-\s:try) ctronm inceriiver pust arise
towvard selecting tec, rione wiell wi 1 insure the h(rocuction
at the lowest irvivicnal cost in tie irvestnent nrejeets
ond the cxistirg means of production.

the ¢ nice of =zuch a tecinique is obvicugly nost syrofitable

to the entcrnrise (i*u-.ustry) becanuse it guaruntecs maximum
4

incomcs.l/
Tiis technique vil!l also be most srofitoble to the naticral

ecoromy becrvse it insures the roduction of the nrouuct at the

lowest social outlaye of laboure.

- ———

1/1n practice, the difference among maximuw revenues and wapes
accordipy to tae yuilding warc system would crnstitute the

sllowance  fund. The ievel of incividual incomes would be
regulated by mcans ol the tax on incomes (wages anu salaries)s
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ratto
11, 1 - .ree tives 0 S |
ir. re.aticm 'u the ltipdire rice

irto -ractice the jrinci te: vt

is « 0o r-otfitalle to th

A.c ius of -~oeial cutlave

ef oo lv, . the ec.

Trloered o » o Liecatioen of the o om0 dcC
{f the certrcl .lan aro intreduction of o atorial ..o-
centives in tir st~ of el:horetir Le o lan by the ertel ri-es
(ir v -r1esy,
The ' cicator rercrred to tie neriod when the uwtrvt would

Le rrcucel by means of tie al pte. tec vicues. Tg

tie enternrises (ircustiries) vill nse »'nn- ed ecoroarc i1 ic.tors
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in selecting the teci vicue for invermentys and tire oy i ne
means of production, which will he in forvee in e serive of

starting the aroiveti-n by e e ol e ducates Lee pooves

of nrucunction, ava ol the curtent ceor. e o deators witen

i

;are in forece in the period vher {Lhe ¢ dce of teelricue ix
beire nade.

The ccorov:e ivctctors Conmng Feated o the riate oo

ipLicotors in 1l e aeriod ol the chojee of tecouione Wi

become currert cconovic riciectors in tue agerini . - Len the

productisn on the adonted tecr-vicue 1s new (ns ;ores Lol
il'vestmcnt) and previously evictiie weane i production is started.

The indicators constituted n cffective tool of ‘nouting
the production in the most efficient way to tic national

economy in thirs geriode

The erterprises will manufagture tio outppt ot the To ot
individual price bccause it 9 woet Hro itable to do so {von
the point of view of their matericl irtceic:tss 1In this woy
they will get the :iipghest incoues ior { cir vort.ers oy oo et

of mannfacturing the rcqrire cutott.

That is why the enterprises will be materiolly rnterosted

n initiatine and eatryine or:t all unuertaiings ircrrar nn

titc incomes of the woriers (dﬂcrﬂﬂsinu the indivicta  ocost

of the ~roduct),

The undci taiingsmay congist in improv ar tec dra ity of

i1he rroduct, lovering tie coste of crecuction ol icolaes

unneces sary macirines, Seenive the ntoel o

ir an indis“FHFﬂblP ~amomnt cte. The cntor vices voilb alro 1

materially interestee ‘) (¢ maximum exnloitation af the adostea

———
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techniques hy increasin the production (paymcnt for uging
(e nroductive fund does not depcnd on the sjze of nroduction)
if there is a der..u¢ on the part of the wichaserg.

The enternrise will attain then the highest real

. 1
revenue, ond covueyuently the highest 1incomes for its w,rhcrs.

4

V. The Time Factor in the Choice of Technigue

1. Intrecductory ltemar’s

The time factor occupiec a eentra. plaece iu the clhiotce
of techiiiove of productione It is courectew with the faet
that the respective technique in investments (ex1sting means
of production) differ with respect to tie time of »rodutine the
output, the time of construction and the time of operation.
The socialist ccoromy is tnterested in ad pting the ccunie.
in the investnent nrejects (exictinsg means ¢f production)
charactcerized by such times
of construetion and times of operntion which pu rantee the
nrocuction of the naxiimwa volume of final orocuets in ecach

year of operition,

This is a crprcitien ot max mum ivcrease of the raie of econoinric

development.

It follows that the problem of tine ttire factor is strictly
eonnected with fixineg the scecially unecessary outlays of !abour
or »revuging the cutent, avd nortierlerly with £ xXine tae

coeliicicrt of noruative eifectivenese (payrnent for uecine

the srocuclive fvnd) In otlhier worus the time factor is ta.cn

into account in fixing the s eially necessary outlaye of labour.

1/ Qn t,l!is aq(\oxn|~1 tiiec epterprices (im'ustries) will be materially
intex es-*t.e(- to adcprt the most efective technique in enterprises
(at the rioment of selcct nr the investnent As is well

Known, :lu; chhoice of techrique i+ carricd out by the projecti

or'a+ zati nge That is why erter rises (irdustries) lﬁ)\??ng i
regcard to.t;m]r own nmaterial! jnterest, well strictly i;weqti_
gate the irvestrnent projects from the point of view of effick.:mc.‘h
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2, The ipportance of” the time of production in thé chojce

of tecl:nique

The central plannins board selects the time of nroducing
a unit of output while selecting techr ique= of rroductione.
The eholce of teehnique may therefore he consicored from the
point of view of zelectins the tire of procuction. It allows
us to define the aeononic significance of the time of production.

Dependine upon the time of production the amo' nt of rocu=-
ction in various invectiments characterized Dby different tech-
niques are d¢ifiercrt.
If the tinc of nrodiction of & riven investment is n yeirs
/ n& 1/ the amount of ancuati nrocuction in the investmant -
on the assuription of ceteris paribus -;- units. Corsequently
the investment coefficient will be /if irvestment outlays
on the investment nrojeet are I/:

h = n¥

It follows ftron the equatien thot the Srveatment coei i client

depends on the amcunt of ‘nvectiient ontays «n the investment

projects and on the time of precuecine onioute It exprecced

the tire within which the investment i engared in procueing
a unit of outpute. The formnla of the nost eflective tec, nique
kK + bXq = mininum way tuerciore be rritter voun as:
% + nIq = ivinum

“ne formmula cx 1re ces the tofluence of the tiwe of
procuction uvnon the effectiverces o tihe tec!. o ie.
Shortenip: the time of procuetion on the ceatntion of eccteris
paribu: is clvavs v ot ceoun beeouge it inpliecs lovwer o
t!'v lowering

1he ipvestnoot cocl Telct ancow ELe

creial vutiove ~f o0 oour on produciti; i .0 ut ot
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of this formula the prohlem of tlie eflfieiency of teohnique
igs also solved for a teclnique which e.g. slortens the time
of "roduection by one day hut involves higher investment
outlayse.

Tl:e time of production is also veflected 1n the nrices
of products oalculated in the ecentral plan. The formula of

the price: p = k + bq may also bhe written in the followiur way:

'3
p = K + nlq

If in «everal irdustries the costs of onroducts and 1 vestnent

outlays are the same, the level of »nrices in these 'noustries

uenencs Jirectly on the time of productions The price in the ?)] .

industry with higsher tine of prnCuqtinn will aleo Ve hic<her,
hecause then we have high r vormative reptahtlity per each
unit of output,
If the product could be produced instantaneously, in a time-
less way, ite price wondd ecnal the cost because the normn=-
tive rentability wonlda then be zeroe In this sense, it may
be gt-.ted that an amount of ventubility anpe rs only then
(and coeffieient of rentability) when the proudtction requires

" time. 13) .

The prieces of all products in the central plan were®

_ 1/

fixed on the basis of the formula p = K + bq . It means, ‘

that the time of procucine means of tabour (in\'nstm(‘nts) is

also reflected in its price (cnnstituting the invectment '
i outlays to the investor):
‘1- v o
] = =
“r : Dy, k b ¥ bbq K bt “blhq
i . .
M‘ where: Py, - nrice of the investnent (inves: ment lntuxys)
“ I;b - cocte of the constructing enterprise
Ib - arocvetive finds ol the construetsve enternrise

crecerea In beilfdiey tie inmvestriont project
b tine of co: struetine the invesiment project

3
!

1/ Tie prices of the means of co, fmEption at which a state enterx-
pl‘i.k‘.'(!..‘-'(llls thea to the =tate (racine orsanisati ne . re aiso fixed
in this way as was explaiued eqay: er. See footnote ?

Pe it
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If two investment projects are adopted in the plan requiring
equal costs and enpaging equal procuctive funds on the part
of the construction enterprise, the investment with shorter
time of production will have lower price.

3. The importance of the time of corstruction in the choice

of tech: ique

In ma.ing the c¢h-tce of an investmert with a certain
tectnique the centrial nlannine Loard will simuitan - usly decide
upon the time of building the itnvestment.

As was stitec ecartier the s cial outlays of labour on
producing an irvestment may also be determined according to
the formula takxing irto account the time of conmstructiun
/n &1/

K, + nIa
licnce, the fornula for the chrice ol eti-otive technique
of producing an output in the certral pilan:
K+ Iq = pipinuam
wheret
costs of irr(vcing a4 siven amount of outnut in

the investment
- soci:l outlays of labeur on  yroiucing the investuent

- =l
1

may also be writton:

—

L+ /ﬁb ¢ ny T a/q = nic i

—

Oon the basis of the above forimila it iz harriboe to cterniine

the connexion betwecen the tiie ol coied cetine and the
crficieney of the +iven i vectient inoa cireet ., It indieites,
that shortenipg the fine of co struction = on thie cesuntion

of ceteris nravibus - ie aiwvars advantarcous Lo the national
economy. The ceonoic © Jecet of this rlhortening is a deerease

of social outlyvs Of ,abour ircurr.d on avocuaeins the investment,

amd corscquently o ceercase of ¢ cial outiays of labeur licurrec

on outhut in tiiis ivvectnente.

. < — - =
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Or the bragis of 1his foarmela it is rorsible to caienlate:

- the effectivencess of adenting an inveatment *ith a l.trher
tine of e.r=strinction an:d hirher itevestonent outiay:, bnt
lower coste of proecnctien,

- the eflectiveress of shortening the ti.c of ¢ strrceticn
of the piven invevtivent 1l L rearares aceitioyal costs of
copstroction or concentration of o erecter anterrt of enpg
of tabour in tie corstruerion,

These techiical endecvour: (nd the times of corstivetion) will

he effective if they csuirantee maciication of ontirvs of
liahour on procucipe tie outprt in the  nve “tient.

Thd chieice of on advorts eons tine oif conrtruction as leen
aralyveec on tas e ating tiot in all anve-trent preacets

e er conticerat - op chrceteri ed by i tlerent teciaitaves they
tre neyformed within a yeor. lhe Juvestvent ontlave ure incurred
withiin o err.

In srretice o e qovertrents Gave foni 11 e~ of ¢ petrveiion
arar il o ocoietimes to two, thre ani o oore veara. Inoouceh
caces outlays are wmade in cucceceive _vuc'rs.l/ A porsible
adoption of an investment with a wultienrual conctruction tie
freeses vy the investuwent outtays in i cccrotty for o nnrber
of yeordw It excludes  the pocsibility of & -~ dvin~ them in
other liver of rocietier and cotvee the ecrease of ST N s

(;“1'(':'..'12'.) of tiie out uys of (abovr in the other Vipe of nrocnction.

1. We have assuned 13 to vy 100 ! e anced jnver v nt osro ecete
will be cooicted s ithin the year. Ye vovw gise ro th e ceennp-
tion. Ii¢ the tine of corctrnetineg the PRVeo et o deet
tores several yeors, only a ovart of 1he . nve strent s o lenved
to be dove within t'e year in question. 1t reans that e ch
inveriment onrojeect will Le coupleted in o ti e veriod lonroer
than the olon perioce on the otlier hand, witihin the veor sone
investment orojects wilf be conpleted on which investiert
outlays were nade in tite previous years. A oresnlt of thi -
the corditi-ns for the c¢livice of teeanique 1 the lan ceriod
nay be cifferent th'n the corcitions in the »avte Cooracrnently
the level of plar ec orices :nd the Hriting coev eiont of
cffect veness may be dirferent. ' ' )

o

| | | -
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Lrot ns assvre that in the 1 ih year ol 4 multi-year

cer striretion pericd a port of tee ipveetrient ovitays on
/

1
an investmert ie e (lj) '/ 1t Las been shown carlier
that ivcuryine investinent ont tiavs 1 on a civen investizent
project, canser an 1nere oo of the .utloye of abour by
1q witlinh a ye r. riesc a u troral outlaye of fahbenr increaso

the sceial outlay.s of dobour veerried on the - iven investaent.

If invesinent out.ay: Ly are sreesn up for one year, by the

end of the ycar (i + 1) they inerease to:

2/

I, + T,a=1, (1+q)

i

If 11e tire of free:r ne=un aoounte to (wo years 1hey increase

by tie enc of tire yo X (i + ) to tle o conte
1, (1 + a) + 1, (¢ q)a = L (1 + q)‘

If in succesarve years Il’ L., L., """In-l’ In investuent

3/

outlays hive been maae (here 1y, 0, 3 e..e..n=1, n - years

of constructinn) the -oesal ouilays of labonr on srodncing

an ipvestuent (jnvt:tmrni outlayu) anount to:
n-1 n->

1 = I1 (1+q) + 1?( 1 + q) + e +In_1(1+q) + In

The cbove soc'al out.ays of itabour on srowtteire an iavestrnent

determine the planned price of the investment ta.ing into

account the time of construction and repert. tion of investment

outlays within the perioc of construction.

investiaent nlanred for

1. Invecimenrt cvilays on a rart b oan
linr to the fornula of

the 1 th year «rt calgulated aceott
cocial ontlays of ialours

= Kb + anbq
2. Inveairent outlayr frogen up for one year nﬁug1‘thc amount
of tihe invcetwent outlays uhich vorle be availabie in

ipvestment cutlays welc rot frozcn up and

(i+1) year if toe
9T the nunive ool roved rere also cevoted to accunulation.
3. It follows from our Cofr i

pound interest" cxpresses the sinple foct of exploiting the

achicved sav.ng for aceumnlation nHurposese.

deraticns tiat the formula of "com-

ppumg———

— A S—— e e =
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(Economiz effects of freezine up the invest.nt outlays in
t*e constructiom period)l/. The 1investrmert outlsys determined
in this way surpass by far the amount of invastment outlays
incurred in respective year of con-triustior cal:uirted without
taxine into account the time fanter,

A multi- year conctraction veriod infliuvrces tha 2hnire Af
techniine in a direct way. cuch irve trwerts 211l bLe 27 stivae
to the national ecoromy Lf tle wodoste?l to:iricne -anrontey:

9 maeh ler~er decr-aze of coosts of rrcticrticn, than tha tookrine
in investwment characterized by t e Liva jnvs Ltrert ot s
tut shorter time of constructior.

4. The inTinerce of the ti=me 0" ex;loitation on tas +"“wctive-

ness of techni ue

S0 fary we have considorel tie roblexr of tie ruoics Af

technitie in irveotrents (existinf mannu cf production) on the

acsnumption that in the 2oote of rrodusin: wmn oy at lerreciat ion

o
for reul 2ament was taxer irto acount /. By the Suve taken

we have siuumed thot the cxaloitatiorn rnerio? ir {vrve tment

prejects witk 1ifferent teshi igues were 1ven., Tuxins ticoe

......

asswiptions wllows us = 90 will e shogn 1ite1 = the choice
of the effegtive ta hri mes on t™: Ll of xkrowint the costs
in the Tiret year of exrloltation only (tre otler element

of the chiolcs ure of course tle investrent oitla,s),

o

e £ ull consider now tha factors influenszin~ ti- lenrth

o the =conomically juctified period of exploitation of the

respective techrijues,

1/ The analozous price of an investment ney 9o ccenmputed “cp the
construztior enterprise 1f ircompl=ated productior in succes-
slve  years of bulldins the investment project ls treasted as
ap increase of the productive funds. e vrice of the irvest-
ment for the constructing enterprise is comrosed of the plan-
adng costs plus normitiva 127eis of remt - hiliiv ( avment for
makinz use of the productior funds),

2/ Dewreciation for r plaicement purpodes will te 2alled “ere
for bravity sake 'dcprsciation. 45 is known the vlanned
copital repeirs are also connected with deprsciation. e »ill
omit the nroblem of settine aside fundo for canitsl repuirs
purpo®es. They are determinad in a similar way as deprcclat iom
funds for r=placsment puUTrpoOs3es.

{j
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The investment project of today with a certain technicque
will soonbecomc obsilete as a result of carrying out new
investments witlh ever more progressive techniques in the succe=-
gssive yeart .of its= exploitation. It vill be reflected ir the
Steady rise of current - .., Y/ {n the successive yeors of
explaitine the irvestmant :n arestion 'n relation to the costs
in the investwents under-thien in these future suceeseive
years.

Tiiig crnutant relative rice cf costs causer thaat in
a certain yerr of its exploitation (e.g. L year ) 1t will
becowe eflcctive to the national econony to cive up the expioi-
tation of *!i¢ investuent nroject ¢ rerlace it by a new ir-
vestrient,

I1 will ha-nen at the time whens
Koy = Bojey * Loso/%1/

;,;/‘/ — currcuts coste in the t - year of the investwrent
: coteicered todays

Tf,/t/, I,,/1/ - ¢ vtsg and arpvestment outlays in the

‘ ‘ ' t - year of the new investrient

P e pormative ecocfiicient of rentabil ty {effecti\'e:-ess)
/t in the t - veir.

The formula, on the basis ol vhi-h the time of exploitation

is vetermines 1n the investant, is aralomous to that which
crrved as a basis to cctermine the period of cxploiting tie
existing means of production.  The abeve ‘formula allows us to
(ctoermine the nonent of siving up exploitation of the considered

investment vwrojects with ¢if . eient technioues.

1. We ore tryipg npow Lo cetermine the time of exploiting
the invectmert nrofiectss Ve can t detormine fdeprcciation un-
less we 'tnow the tiue of cxploitatione. It means that it is
necessary to ma'se use of the current costs while determiring
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o

It does rot serve the purpose of computine when tivisc time
will come. Howzvzr, it montains dnte wiltch wr: irtion miitla

to compute it. Thece dnte - re:

1. Date corcernire t'c zurrvent

suestior in ths s SLWA jenry ite s ioitatior,

2+ Deta cconeernone tle rd irvestnernt ollays in new

investments curried out ir the Luccausive yaurs.

3e Data corcerrine thé level of the 1ivitin: »
effectirerzss Ir the cuzress.iva yeurs

investment ir question.

Woile mekins thae chol~w of the planr2d irve.tepl one 4nal;zes
therefore not only the corditiors of >xuloit-ti = in the Tirst

-

year dut :leo in tre [ollonin- successive yours 2 eynlnitae
tion. In this wuy {t 13 vossihle to determ.r. tre ti -z of
exnloliteticr and corse u:ntiy - anraal 3eureciati-=. it
means th-t as o reuvult cf detertiring thw  leprcciatiop it

is formally -o3.itle te =ral: th. corditiore 1m *h~ “irvst

year of exploitation only v*“ile mukin: tha :%ciece of tectrijue.

Cf course, it 19 junossible to #et exact duta or t'. e
conditions of exploitetion ir tha suszcessive year3 of the
investment in juestion. For this reaason the time ~f exploita=-

tion may be delerrined in am sppoximate ray only.

Let uy wsoume that the carrent sosts in the plunned in-
vestment are changing in the successive yeurs of exploitation

by e definite amount 51 @8 a result of cuunges of prices

end prysical wear. Jimilurly, the costs and investment outlays

in nrew investments which will be planned in these yeurs
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change in the succescrive vears by vefirite amounts sg,, Sqe
Let us assume toc, that the 'evel of ¢ does nct change in

the rcapective yeirs. We are acsvnive therefore thot:

-
Y3
Y

Kajer = b3+ Y ost) = Ko (8-t Lo 4 =laesqt

where: ﬁq - current costs in the tnvestiment 1n question in the
begin: »p period

Koy, I, = coste and investnent outlays in revw invertnerts
- ' ir the bezinnine neriod

s1 - a rual ircrcecarce ﬁ$ /noszitive ard nee tive/ as a
result of oLysica¥ wear onc charees of nrices ond
wane rates

S, = alt..al ine-ease ¥, /in princinle nerative/

[+

e, - wrual inerease I, /positive ond ne i tive/

3
Substitvtine t'is ¢t ir the £ rmula determirine the time
of riving up the cxnloitation of the tpvestiert in cunection

we ohtain:

K. + s,t = Ln + 8.t + /I, + 84t/q heuce
J 1 P . - «
Kq - K., + 1,q
) [
{ = ——mm————————————-
51 - - “3

T -

Thie formula tales irto aceovit all tie basice fictorsa

fluercing the tiie of exploiti-r the invectoient vojeet - ith

a definitc techicue, ponely future ireveace of the nbomr

force, the magrituce of tic invectient fuag in tveeeccive

years, cevelopment of tccelhicvo in the future in the i:ovetry

and in the national cccnomy an. the clorceter of tie roires-

1/

sing physical wear.

AS o regnlt of detcrmiring the tie of exhloitin: tie

inveetnert nrojecets with varicns tee.ricues the central

planning board is capable of dBtermiving the mognituce of

jon of the . FPluvence of cach of tiesc
¢ of exploitoticon of investnent in
tite scone of the —resert =arere.

1/ A cetailed discuss
factors on the tiw
question trararreeses

-
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annual depreciation hich must te included ir the cozty

of producing an output ir the.. investrents,

It determines them on 3127 2 l:vael at the time of

giving up the exploitution of the investiert that the depreciation
fund should be e ual to the »~onnt of {rve.trept catlay.:

incurred or the investrent '»- ‘et . 7 11v 2 . utin. the

annual depr-ciat ion tha contradl 1 i-rrnlns Yourd tab i 1 rty )

ccount t'i= time factor, thot {c t=. fuect the lerractiatior

in the suvelalist economy 13 fully .. oot 0 vl the time

of usine it for r-lacennm ~vurrrses, [t Urireo Lavir oo

of labour outiays to *he rntionsl coonony ro, tv'iava, to the H .
ms mitude of depruci=atior ndt *he lewvel ~f th- (it~ 0=

efficient of effactiv-rnes.,

On the soninmption that the <eprori~tior rcnetitates o linaup

functicn of the time »f exploits® Lor, the arniel l:rveciati-r

for replmrement “urs-Car i3:
t-l . t -2 . .
.‘x /4+q/ + i /1*’4‘/ + 00 0 0 0o LA /1*;/ LS

+

o= the merpitude of 72 annaal le, 1ol ation o
determined,

(82
[

-r 1

iance, the anra«l deprecintion “or re Iaccovent purpeoes

* “monnts to: Q 1/ ‘7” .

A e T
A+q/ -1

A3 a fin=1l result the lensth of the tias cof exploit tion '

influsnces the l2vel of costs Ir resncotive inv stnermt v otects

with verious technijuaz by its 1 1uance 20n the m »it1de

of deprecintion.

S > D A M T U > G e S W = T G T N T wh am e R S . o -

1/ The suestion of conput ine th: devrecietic., in the sccisne
1ist ecoromy in this way was first eldvaerced by & Loviet
eccnomist Al.lures In Poland, this su-cestion yas - lversold

Ly O.L nre = "Taoria reproduveil i sxunula . H™ ™ 2 szana,

1961, PN p.131-132 /T'e Theor . of ieproduction -pc

Accumnlation/. He suegests that tha snnunl denr-zinticer on

the assaaption of contiruity oiduld be corputed acecordin~ to

this formula icdent 4 e :
I % _lcemtical with the ©ormni-, statea
el

above,
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It inflvences therc?ove tic ltevel of =cinl out oyr of

labour 100e TLic i iies that the lecoth of tae tie of

exnlojitatic Jirveetly frfiueices toe

Jecvee of elJicieccey

of tec v cues in  vvestrevt v cere (exTetive prenes of

rroduction) and their choice.

5. Tin Chodce_of ieciricue on the o b the Ieciodeial

Price of thc Pro-vet oni tice Cheice on the vasia of tle

Ti e Structive of wtioye aid ey  hes

It ie poss hic to ceinogtr. te o ooother vay 1701 thc
wrice of A srecret ceteraved . eccordine to the Jeronla
p =1+ ha toes dvte Accontt the tire factor. Tt is neceible

to cemonstrate tiot fle cnuiae on the e o oan 1o tviouat

-

srice of rodvet: o+ g = i MEp yicles idevtieal
resnlts ag the ¢ cice on the baeis of rethod: of analyeis
of the time ctrvcturc of covbined ortlaye ircurrcae on vro-
cuction betp in the t e oi ¢ vetrretion and crnloitation
antc the ti..e «tvietvre o enmbipes reveiics obtaned
vithin the ovica of Lodoitatior e

Let ug recoice the rrit on. laye anrc ure o torevepues 10
the onent of ‘hc cnc of the tire of ex weitation.
Let us ascune 1hat the current coate and prices (revenues)
are unchan<cable withir the whole reriod of exploitntion.j/
In order tco abbreviate the contotiong we subsitute r in
nlace of (1+q). Then {he chioice of the nost cfjee ve teoch=

nique by the etlod of avalysis ol the tie sirueture 1is

perforie. on {he ba.1c of:

1/ Tic assntions ye necessary . noorder o a;.ow tiic coll-
patibility of the aioice of teetniene on the Loei s nf -
divicual orice ard ou (L~ baria of the avo.yric of t e
atructurcs.

e S YU —
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rt - rt -1

t K = TR ——————
br” 4+ K —<==eece--- = uivinu $ p

© r-1 r -1

n

vhere: D = the inveoetivert corfi{re . ent o the ven jovectueprt
comnuted with taiin: tnte account the tine of
freeze-un of investuent ortlays ir reswective yeorea
of the eco: atruction period

ie - ¢rrent npit o cts ;

Ir criler to recvee thia Carmyln to o vevie of cownarshit oty

’
with tiie feruula oo the chiciee on tte bos - 0 f ap o0 cedcngl
nrice of ro uet X 4 bg = winitum <n Vhere . ooarec tion fe
ineires it die reeesrary to tri: clori it "to e thev [orive
. , . ‘\\
As was ot ted above, the sum  oi the st de reeiaticorp tf

vithin the -eriod of e loitatim i eoil to the coerfe ept

of effecti~cnesss Yhie jor uja will he veepar el 1 f tre add

t
the raeritu’e u -;—:-;- aml subtvaet the narpitode e upl
’ - 1
b . Ve obtrin tien
t
t t r - 1
prt o+ % -;-:—% sufoozll ol o cimum g n —-e- -
€ r - 1 r -1

After (he transfornation has beoen maue:;

rt -1

b (rt - 1) + (ie +u) f.=1 . méninum § p ———-—--

r - 1 r -1 ﬁ) "'

let nsg SUhSt}tUtCI((CUSlS) in place of (kg + u) and

let us pet ¥--z.1 before the i et y W0 obtain thep: \
r -1
t
- t
v r i . r -1 1}
(% + bq ) =—---=. = mi1aum  p i
r - 1
t
After rouucticr of buth =ices of the irecuality by -;-::Il-

we obtain finaily K + bq = mintmum € p.

In this way we L. demonstr-ted the identity of both metihods

of the choice of techinique. We have proved then, that the

method of the choice on the basis of i1 v, orice for



- 63 =

one year tio'es into aocortnt the tive strietrre of ihe

[}

outlays ard revenues.

X X

-

Y

Ae a result of corbitira ihe ecooric incentives v th the
miniaizatior of the i ivic wal crice in reiptios to the
officirl nrice t. ¢ cinter rises Guiustries) will be ivtevestea
in =iierterines the (i e of “rowtetion, the tine of co. ctruction
anc imarovive the tize troetnre o the i vestnient ontlays.

It will be acvertase us frow the point of vioew of their
materic’ intere: te becavs=ec t o oY butes - on the ceteris
n: ribus astvaption = to ciwivis drg the ‘ndivi-mal orice
and in tuic way to i ercacing the ineones of vorkerada of

tlic ertertrises (irunstr . ens).

VI. The i pcortence of the natvral faeters in_the clniee of

-

teel.. ome
LETEA ALY

———

1. Irtrorclciy ¥oier.s

——

1

the abeve ecrriderations were haced on the =sitmlifying
assiantions ¢ 1/ that tie oviating ratural resonrces nnie
it norsible to extraet any rea ‘req¢ onevnt of raw aaterials
whiel is recescary in e {:pral eifeet to nannfaeture fiual
products, ~/ that the rcedce amo:nts of eael riw naterial
are cxtracted in tue identiecal, ontinal eecrotte conditions,
3/ that the resnective loci:tions of irvestments are agually
aovintareous.

The centrel nlan elcborated in these ermiitions vreceribed
the amounts of each raw material to be nrocuced which arose

out of the needs of producing the remairing products in the

@
b
%
A
I
!

o oA

S rta

T
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national ecoromy. To nrocuce tliese ~rocuetc one ascrmed

sueh raw materials (and in connexion with t'' s the trcjpa

riduc) which - in relatior to other no~«ihln i lctip p- =

insured ary diminishing of “Ne cocisl ovtlavs of labour.
Simultaneonsly the cxtraction of res cctive row ~stericols

in each investrent nroject was in=srr-d in the olan ot *

the scetally irdisrensable ontlayve of Faborr em1 1o

’
X + bq = 715 nume
Now we ciceord there as tmvtioncse In reclity the porcibi-
lities of ‘rodueir~ the ojority of yiv vartericle in !he
optirun ccorom’'c corviticis are lirite . In tiie cor o cetioon )

the central ~1om ire board, in or er to bhalivece the requi-
reeent for tiie ravw materials, will “ove to nlan the e~ raciio:
of them ir relatively worse ¢ nGg' ti.ps. Sirilarly the
rocsibilities of procveing the best st tutes are 1iited
and for this reason the board will ' ve to »lan e ertraetion
of relatively worse svhet’ tutes. Furtherriore, the heat joca-
tions are iidite: and ‘n connexion woth tivve et it
neeecrary to -lan the loeati g of the Sogority of 1 est-

ment, nroicets in re atively worce convitiuvs!/

As a re=ilt of werse conditiors of extriucting the rav

materiale ond location of tle irvestries 1t cooctecets the

»
certral »lan ¥y - bhoarc i1l have to eivore otuer techovictes
of Hrecuection ard will aet feve eriiler volune of Tpal *

rofuects ip the nlan, thon in the e revistonces of only
opti al ¢ riiticn of extrieting the raw rateriol ard of

loiation of tle iveeyurot ‘rojecteo,

1/ Ve o1t this crohlenrs Tt vae treoied roo cnoor ¥Choiee
of Location in Ir usirial "roje te Dvioiuatior® phy Yesjca
ana S.Zawad:. . )
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2. The influencc of c¢ifferént c viiticns ip which ratural

resources are oresert on the ol ice of tee’ igue in

i1le central plan.

The cht -ice of tee ticve in the ecrtial lan j o« simultane-
onsly the ei:olcc of tie "ind arc coart ity of ras naterinls

wiich rre to he usci ‘n there tecl iaves in oroev te

“ronece
eventually tic assoued grarrte o” finnl vooueta. The cheice
of techprique ney tievef re be considered from the noirt

of view of the chicree of raw materials ( natural resources).
I a definitc raw material appeors in ciff~rrent ee ionic
eon- iti-ns the centrel rlon ine board will first expioit jn
the nlan thece amounts of tl'e 1:w waterial winnch an-ears in
ihe bLest econoi’c coraitionrs. In further <tures it ex:loits
auceersively tiecc rhonnte of the rov rateriol whien annear
in the worec eeor e cont it innge
In the re'rvively oret cervomic ¢ ro ti ong are the amounts
of the ravw materinl whicl are intro cuced int: the ceniral
plan at tuc . oment of conletin: the ¢'aberatior of the
1/

nlan.

The cecrir.-i nlan ¢ ab Aatec in tiis way ana tie ad ated

1. It followr from the above c¢o: -ideraticns that the facters
deternini: g wi-ich are the worst assuvmed cr.nd’tions ol
extract i+~ thec raw rterial are o 1/ the recvirciieric tor
the roew material, n/ the amounts of raw naterial cxircted
in the ecoromically better e ~ditions. Usnally, rreater
orantitics ol ecach raw paterial ore »lantec 10 he cniracted
ip th erioc vnacr o . eration than in 78 past eriods
T ig inecrecasc of raw o terial may be extrocted i better
ec romic corcitions thon ar the nrevious ver’ de It nieana
thot the thesis - tlat tic exer crrecter quioniity of
row material oust aslececly be eviracted in ever veoerse
cove tin-s = has no cconoric justification if the —roblcm
is copsidercu dynanicallye.
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el
tec' niques insure tlhe nro netion of the maximum volnne

of final rro necte whieh is 0 sibl  at the ~'ven investinent
npd, the given am unts of lalonr foree and the riven
corc iti re in vhieh pa v ool resorrees are sresent.

Let vws eharcete oo in the cortrel nlan 1the ccorvomie

coeif cients of nsine a unit of raw i erial extroctod in

reiatively bettrr ecoromic ¢ v it ns (in coroharicon to

A unit of the »aw material ex.v.cted 1 the vors! eonditions
adopted in the » an).
Each nnit of «reh raw natervial + 11 ivenpe in the
adeptec tee' s jcues a =av e of the woeial | . OF labonr t%
to thhe 2 o' nt of:
I = + b. - /1 +
. ﬁs 471/ /fl Y
where: :3 + l),;q = the oeinl outlays of ~ab nr «n exiricting
| ) acindt ol rav o cater ol in relatively  wor
core it g
E1 + b1q - the soeial outlays of labour. on extrictine
rive materials in reiativelybetter ocoopje
et s (meacired oo, to ihe
“revicrasly neec Joromly),
Thec eces “cient h1 will bhe ecallec the enefficient nf
cifecti cress of the raw mater o extraeted in a v “

0/ t)

beiter econoie corvitiovs. " In each vi:cc reec teeln cue,
howerer, ¢ vn't of the rav waterinl tisnires a st lor

favine of ovilave of obhovr than j1e e e e lll .

e — - —— e ————————

[,
-

ew, re.ot velv vorae it of elaborat "ne the * van
‘nocen T ron to the hrevicusly asernea congitineg

influeree the ccove of a: licition oi the r. re. . jve

techinicnue @ oter u {he  oan. They therefor~ inflv nce

the ‘eve) oi the limrting coeflficient of effecctiveness of
‘nvestment outlays and - as will be chown ~ the »rice level.

In the »"resent ptclr e om L the watiiemat cal aspecets of

claboratire tie co™ v yien and ectermr v in the jan

the ecoronic coet “¢irrta in the new con. it ore.

Te Thie  coutticient  enepcace:s therefore the —ecrence of
ouwleye of dolomr cLtrcnine oonn t of rav wmaterial in re-
Iotively v rse ccon dic o p o (j "soin relat.on te the
or'i lays on the ewtr. eti . in better economic conditions.
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The coefricient of effectiveness h1 performs similar
functi ns to the functiocns of the limit ne coesficient of

dftectiveness of investnent cutlays q. 1t implies that the

cocfficient exnrecses at the sanme tir ¢ the maximum wiount

of the logct savine (imercase) of the cutlays of labour in

olher iinca of procucticr v hreh ueing o unit of raw

naterial extracted in relatively better grreiti s i8

incficctr .

The indispensable outlave o taborr which are incurred
in {hie v ti-opal ecccromy as A re«i1t of nsing ih the ac. ~ted
tec 1 cues of a uwrit of raw mater al extractew in better
concitieng are:

Ki +bog o+ by

They arc ccual tu the ¢ eioily incicpensable outlays of
1abour incurrec n extracting tl o raw material in
relatively worse ecoiunic co itions:

l—(1 +b1q + h1 =E3 + b3q
Using a unit ol a riven raw material inveolves therefore the
ijcentical (ircismencable ) social outlays of labour, inde-
pondently of the corciti ns in which it is extracteds

It foliows from the above formula that ip extracting raw
materiales in cifferent conditions the scciaily indispensable
outiaye of labeur arc compited accord'ns 10 the ‘reviously
usc. formula kK + bq only for a unit of raw material extracted
in reiatively worse coni tivi. e

5i i larly —sine o nunit ol a be ter substitute in the

adopted tcchn.cucs is efrective in relatior to the rciatively

worse cubstitute (eefrs using ras instead of coal ) It br nrs

o
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tlic savings of outloays crval at least to h?:
/1_{3 + bgq/ - /(,, + b.,a/ h.,

where: &, + b,q = sceial oittoys of lalour on evtroet o
3 thhe rejatively worse sStub:ot-tute iv the
arcvnt oqual, from the tech ieal o int of

vieu, a unit of a better substitute.

3

s

k, + b,qa = soecial outlays ol lTolorr or cnty ot re
- ’ relotively hetter vl ctrtite (o vred
aceor-ope to tie srevior e i),

Tiie ccofficient L, it be en led fere the Tiortire coelirenest
of effectiveress of a relatively better cubatituvte. It exyrecsses
a condition of effective vee of t1++ rubsty utes Iy orveer

to uce Letter subcetitutes tne yere ity e rIlrciernt

to ret ary savine ol outliye of Tobour - as vos

under the above as:;iwptions - byt 1t is neeer: ry to cclneve

aavine ecrs to ot least b

On the baris of the ¢ iderati re ¢cingley to the dove
reasc~ing it ‘¢ os«:ible Lo reach the eo e veiar thet tae
use of oo uwrit of 1 better «vhetitute causes i total «or:al

outlays of .:bour te the amount:

L.+ b 1 + h,

acd that they re eouid to the & eially necessiry outloys
: . 1//

of labur on ro veti- of & 1 Iatively worse cubirt tute!

Or the basis of .ic! rietprs of the raw taterials © lich

are suvhetitirter, cach tecl:icue in tile centrol plan in  wnich

a better mihet tvte b= hern A plied, icovree the v u-tion

of an outrut at the o et sccial ovtlors of fabour.

It mrans thot vsipg arotier cvbevitute in thiese teelinicues

woulu cauce a rice of ocigl ovtlays of lab: ur ~bowe tle

mi>inum ievel. Similarly, the o:plication of a better ~ubsetitute

1« If &« unit of a better s bhet tute in on "

Aoty
irsurins th liniting ef cetivepe:. renlaces e.p e tvo
unite of the r latively worse substitute, the social outla:s
of labcur on a unit of a better substitute will Le tw co
as igh ae ontleys on 2 urit of the retatively worse

cvheti-
tirte. 3
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priced in this way in the techriques 1in which worse
substitutes were applied in the central plan would cause

a rise of social outlays of labour on producing the outnnt.
It means that in these tech' iques usine a vorse subatitute
ensures production of an ontput at the ot est social outlays

of Jlabhour.

3. The clhivice of technique 10 enterprises (inUustries)

taking into _account the natural conditions

The central plaming board may insuve the etivice of the
most effecti ¢ techniques in enterprises (industries) which
will take into account the limitaticns in extract ng the
raw moteriala if it communicates them ecoro-ic . cileatol®
of the definitely elaboratec plane

The incdicators are above all - as ».as state: earlier -
the Priocc of uvrocucte an incic to, s allo e to caleulate
cocinl onutlays of fabour in cach teehriinur: rices of 1he raw
materials and intermediates wuige rates, depreciation rates and tne
nornative incicator of rentabitity ( payment for reiny the
wrocuctive funds )

Aw a re-nlt of takire “nto accennt the natural eorditicore
it is in addition necessary to communicate to ernterrri-
sCS (in0vr1ries) viieh will exiv..et the better substitutes
the levels of the limitivo annubil saving of the outlays
of labour ll, on this aceonnt. It is simllarly 1»d-sn n=able
to cem nteate to enterprises (industries) extracting the
row mote, al in relatitely be:ter cor itions toe  evel of

1/

the a0 cavivg of laboar 1[1.

— it - = ot

1. Thc entcrprises v fe!l extraet o boetter svbstituvte i

reiatively hettoer coro itior e oouls et o conbired dieatol
of M ual =savir an utlays o labenr or ti s acces PeoUres

. vyt . ey (- ;“, “‘ i . it , X
the ceontral ploeen wa. It is: Ly o 1;1 +

o

L g et ok

PP i G e e
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The central plannirg hoard communicates these magnitudes

.in the form of the norm of the differential rent.

This norm in conjunction with the other ecoromic indica-
tors enables the enterprises to calculate the sorial outlays
of tabour on a unit of 'raw material and crgvare them with

the fixed nrices H

_ J
k., + qu + -—- $ pJ

J
xJ

The annuai norm of the differ-ntial rent determines the
obliratory an-val payment to the society on the account
of making vse of the layerc of resources, nr hetter subgtitute & .
or a given ra. material extiacted in relatively hetter
. 1/

economic corditions.

The central ylanring boird may fix the annual payment
in another way, namely in the form of payment on the planned

0

~

price of the layer of raw materials. The price of the layer

18 fixed in the amouvnt of "capitalized" annual differ. ntial

rents ( liniting levels of annual saving8 of outlays of lab.ur)
H

p, = T
where; p, = the price of the Tayer of raAw material appear . ng ,)‘ .
in relatively better ecopemic conditions or the '
price of the layer of a batter substitute.

It means that the 'evel of the price of sthe layer in the

central plan depends. on the ma@ititude of the annual caving

L — —

1. At the givem pirice the rev nuc equal to the:porm of the
differential rent arises because of cxtracting the raw

taterial ir better corditions (extiactidg a betteér substi-
tute ) and therefore it s 16t an effoct ac!: eved on account

of a better work of thoce cem-loyed n extracting the raw
material.

2. we anply the term "price of the layer” and not "price of

the ground” because fix‘ne the latter requires making the
choice of the mest effective locotion in addition.
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of outlays of labour which it 18 possible to achieve on
this lajery the coefficient of rentability beins treated
as given. It has therefore a close link with the outlays
of ‘'abour.

It fdllows from the above formula that the :-nnual rorm

of the cifferertial rent (payment for using the Jayer ) may
be ecaiculated through uuitiplying the nrice of the layer
by the normative indicator of rentability:
= pzq

If the rice of the layer is imcluded 1n the nlanred pro-
duction funis of the cnterprise which will extract the raw
nmaterial it voulc bhe noseible then in the centrai plan to
caleulate the price of cach raw material according

to a

unifcrm formuta coreerning eceh procuct:

where: 1 - production funds of the anterprise extraeting
the raw mater o1 in better coivi1tio: s (or better

funds anc th rice of the layer.
As a result of fixine the prices of all raw materials and

nrosuets on the hasis nf 1he sociaily inc)spensable outlays

of labour the enterprises (industries) will select techniques
in which raw mat rials are used according to the precepts
of the central plan. Better substitutes will therefore be

used in the technigues in which they are most effectiva to-the

national ecohomy.

3/ Similarly on the hasis of the marnitude of annual saving
of ontlays of labour and the corff eicnt of rentability

1t is possible to ca'cu.ate the 'rice of the obsolete means
of rroduction left in the central plan. See p. 38.

substitutcs ). They encompass fixed funds, circulating

- ¥
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The enter:rises (indvetries) viriv v N I
of their ivcone( mi+ v Jizitior of vieo o Coce
relatiocu to the jixed “rice)v. L L o o toe I v ] ‘
in acontine i mpoved teciivivee o 10 gt e oot oo
centrad nian. In »orvticuior, thev vl troso b sy :
the effective Yooy oot rov o (crhtptate ). 8 v Co ‘ !
this vaw inetevial vill v Borodr v oavine of e NN
of Tahour tiwn 1t el bhe vider the o N ti S TR 4
the rav naeriale ovly e tice et ceo o 0o ty 1.

VII. Cénc'ndins ieneris

A
In thie nacr e have g to -0 v vta o te tio1 tle Q .

croblem of the elo ice of teeh cre ¢ othe o ¢ it ceo 1o

should be considered [ii-t [ ail ir the 1.ce o e aho-

retivrge tie cerirel clan. Cone derines the voblew 10 fhe

process of clabiovetin: tl plan altows us to a0 0 1o

immortarce of the teemvicne e o owesus o F 0 o, gnec i,

up of the ecciv e cevelomaent, to andie te the ce one g

applyine tle o ressive tecimicne in t'e socto i1 eco TR

ant factors widich determ.tie t1ae scope.

~
- In particular, én tihe basis of snarsie of e ¢ iee 55'
of teelinicre in the eontra. Hlan 1t is . Lle to WeRlodieti o e
that a concition of acliieving maxituw elvecty .n t! o ceialba ot !
cconomy is the clnice ot rnech techn que wiich * 111 ' ndure
)

full employment of a 1 members of the socicty.
The analysis of the cheice of technique in the cerir.

plan has a bas:c importance ey otiler reas. s as vell. 1In

me<ing the choice one simultaneocusly deterrines ec -ondie

indicators (above aJl nrices of the arocucts) and a system
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of incentives. On this bagis the enterwrises ( industries)

wiill cliocose the tiest effcetive teeliniques to the retional

cconony, coivatible “ith tle earlier decisiony of ti.c central

plan.

On the bacgis I thrze eco o e incicators of e ceniral
plan the cniecriris=es (ivcvetrres) may caleunlate the secial
outlays of lnbeur whiech are requvired by each techricue to
aroduce a necue: output. On the other hand, the cvetem of
incert vee vi'1 ferece the erter: rises( incustries) in an
ecoromic vay to adopt teehn ques witich witl v eunre the
nrocduction of an ortrut at the owest real ¢ .cinl ontlays
of 'ubour. The ch-ice f ~vceh teehjrve 111 lic ' <t
acavantareous from the o nt of view ol thedjr nnter al
irterests becanse it will ~uarantee the naxnication of
incomecs of the employed.

In the paper we have sreseirted the methods of the
choice of techniquc in the centrail pian uncer a number of
assuptions. We have omitted the anaiysis of some imvortart
e encnts of the choice. pesite this, however, the process
of the choice of technique in 1he ecentral plan is a very
complex one.

However, it is indispensable to ec 'no:'ic practice
to devote cver niore attention to the problem of the cl.oice

of teclinique first of all 'r the  roecces of elaborating

the centra plan an. detcrmiving as a restlt of this nrocess

ecoiomic indicaters (above all pricos) for enterprises (in-

cuetries)s It is th/n a basic way «f incteasing the efficiency

of cconomic cetivity in s cialism.

vl A h ————- T
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Of covrse, the «cluteration OF a detailed central :lan
.
ig rot o rvea istic tasi. In » actice, the cc tri pla i
bocrd may ciaberiate o »lar in o verote tere. Ino¢ o adon
w th this faet the barie indicat - r o tie lin, the voli,.e
of cutnut, teec!n cove of iccucti n, eco o e incdlect ey,

w:ll be a r.xiate arr tuler.

It =seceic Lovever, (int even cveh econontic i:-icrt re
nay be ar effective ;. ;i nt of ~uaronte ins, that the
enterprises (industries) sh-uld choose the techntrue which

are most efi'icient to the rational eco omy.
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