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Preface

HE FOUR ARTICLES contained in this issue of the Industrialization and Productivity
T Bulletin are concerned with certain broad subjects in the field of industrial develop-
ment, some aspects of which have alrcady been dealt with in previous issues of this
publication. These subjects are evaluation of projects in planning and programming,
capital intensity and scale of industrial production, size of plant and economies of scale,
and adaptation of technology to the needs of the developing countries; one of these
subjects—capital intensity—is discussed, with more or less emphasis, in all four articles.

The first article, “Evaluation of Projects in Centrally Planned Economies”, parallels
the study of evaluation of projects in predominantly private enterprise economies, pub-
lished in the fifth issue of the Bulletin (Sales No.: 62.11B.1). It discusses the policies and
patterns of investment in centrally planned economies and analyses the methods used
in evaluating industrial projects with reference to allocation of investment among
alternative projects, choice of technology and factor proportions, economic calculation
and investment analysis at the sectoral, inter-sectoral and plant levels, comparative
analysis of projects designed to encourage import substitution or promote cxports, and
analysis of investment in large multi-purpose schemes. The article provides some examples
of investment analysis actually carried out in a number of countries with centrally planned
cconomies.

The article entitled “The Dual Nature of Industrial Development in Japan” examines
some problems raised by the coexistence, in that country, of small-scale and large-scale
industrics, the former using predominantly labour-intensive techniques and employing
workers at relatively low wage rates, the latter using processes of high capital intensity
comparable to those in other industrialized countries. The article discusses, in particular,
the elasticity of supply of labour and the price-wage structure, technological change and
labour productivity, particularly in the small industry sector, and the measures designed
to provide adequate rates of return to small industrial establishinents.

The next ariicle, “Plant Size and Economies of Scale™, deals with some aspects of the
problem of selection of industry, scale of production and technological processes in the




developing countrics. It examines the cost of production and its components by major
inputs, in relation to the seale of production, the economies of scale resulting from tech-
nical or organizational factors, and the relationships between location of markets, trans-
portation and the size of plant, on the basis of data from selected industries. Special
attention is paid to the question of minimum size of plant in developing countries with
rclatively small national markets,

In the last article, *Aspects of the Design of Machinery Production During Fconomic
Development™, Professor S Mclman stresses the advantages of integrating design and pro-
duction of the mechanical and control elements of machinery built in the industrializing
countrics, by making usc of recent developments in production and the cconomics of
the engineering mdustrics. Among the subjects coverad in the study are the use of com-
mon manufacturing facilities, standardizaticn of parts and components, modular design
of sections of machinery, and the problem of selecting the proper level of mechanization

of industrial operations by considering various alternative techniques of different captal

intensity and the related cost alternative:.
The st three articles appearing in this issuc of the Bullettn were prepared in the
Centre for Industrial Development, Department of Economic and Social Affairs.

View of the construction site of the Bratsk hydroelectric station in Stberia, taken from the upper concrete
delivery trestle
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Fvaluation of Projects

in Centmlly Planned Economies

INTRODUCTION

e Unitep Nations General Assembly, in resolution
1525 (XV), recommended that the Committee for
Industrial Devclopment should, inter alia:

“(a) ... review the methods und techniques of pro-
gramming geuerat industriat development which have
been evolved by different countries and regions, and
.+ contribute to international co-operation in this field;

“(b) ... work out general conclusions on the busis
of the experience of industrial development in ali coun-
tries with a view to promoting the exchange of experi-
enee in the field of industrial development between
countries of different regions and having differing

i1}

economic systems; ., ",

This article is hased on a study prepared by the Re-
search and Evaluation Division of the United Nations
Centre for Industrial Development for submission to the
Cornmittee for Industrial Development, Tt deals with the
methods and practical problems of industrial project
evatuation in the centrally planned economies.

The particular interest in reviewing the experience of
the centrally planned economies in the above-mentioned
field stems from several factors. In the first place, in spite
of differences in institutional and political structure, the
problems faced by the centrally planned economies at the
inception of their industrialization plans were in many
respects similar to those currently faced by developing
countries. Secondly, both types of countries, for different
reasons, have been unahle to base their industrial develop-
ment policies and methods upon the historical experience
of western countries, whose industry developed largely
under the stimulus of the market and price mechanism.
Thirdly, and for reasons which are related to the former
considerations, the developing countries were faced with
the extremely difficult and little explored problem of
claboration of “social” criteria of investment. In this
respect, the experience of the centrally planned economies
offers an interesting area of study.

It can be taken for granted that the use of adequate
methods in project evaluation is of particular importance
in the framework of centrally planned economies because
of the centralized nature of all major decisions on invest-
ment allocations. This is, however, a complex task and
while a great deal of progress has been made in the area
of problems of evaluation there is still much to be done.

In view of both thns fact and the markedly acccleraed
progress of investment amalysis in recent years, the prosent
articke must be regarded only s a ordiminary progress
report; it seems obwious that it will be useful 1o review
this topic after a fow years,

While most generat criterin of investment allocation are
clear enough, the technique of formulating adequene
operational methods and criteria for use in evaluaing
cach particular investment project raises complex the-
oretical problems. A number of diferent eriteria of pro
ject evalwation have been proposed, such as the “synthetic”
formuka of ccononnic effectiveness of investment, the over-
alt and marginat nutional income. investment ratio, the
criterion of prohtability and certain other techno-eco-
nomic indices. It can be suited, however, that increasing
numbers of economists in all these countries tend to
favour the synthetic formula of cconomic effectiveness
of investment. This is also reflected in the new oflicial
instructions concerning evaluation of industrial invest-
ment projects. Bearing this in mind, attention is centred
in the present article on the description and development
of the synthetic formula. However, emphasis is placed
on practically applied methods rather than theoretical
deliberations.

In line with this present tendency, much discussion is
taking place in the economic literatuie of the centrally
planned cconomics with regard to the theoretical basis of
the synthetic formula, that is, the model of economic
growth in the institutionat framework of a centrally
planned economy.

Different theoreticat concepts are currently being widely
tested in the practice of investment analysis. Two tenden-
cies can be detected at the present time: one is to improve
the methods of evaluation of individual investment proj-
ects hy taking into account. in the computation of the
synthetic formula, more and more economic factors; the
second is to evaluate investment projects in the context
of larger systems consisting of a number of such projects.!

Owing to the above-mentioned tendency to use a uni-

1 Some sophisticated mathematical models of investinent effi-
ciency analysis, including sectoral allocation, have been elaborated
in the centrally planned economics (especially in  Hungary,
Poland and the Soviet Union). So far, they can hardly be con-
sidered as operational devices.




form formula in project evaluation, attempts are now
being made to extend the use of the syathetic formula
to international comparison of investment projects among
the centrally planned economics: this aspect of invest-
ment efficiency analysis is, however, still at its beginning.
There are still considerable difficultics to overcome in
such international comparisons—in particular, the prob-
lem of different economic structures and price levels,

It should be noted that, along with the problem of
ctheiency criteria, parallel discussion is going on with
regard to the price problem. The two problems are com-
plementary. The improvement of the analysis of invest-
ment efhiciency eriteria requires and stimulates the ad-
vancement of that relating to the price structure and
rice versa. It has not been possible, however, to deal with

HISTORICAL

OvVER-ALL PATTERNS OF DFVELOPMENT AND
INVESTMENT POLICY

T ik INcepTion of their industrialization plans the
A centrally planned economies were at rather different
stages of industrial development. In spite of marked
differences in industrial development and in general
economic conditions, they have pursued, during the st
decade, rather similar cconomic policies with regard to
both development patterns and methods of running the
economy. This can he explained, to some extent, hy cer-
tain common features in their cconomic situation, but
also by the similaritics in their political and institutional
structure,

The social and economic reforms carricd out in the
centrally plinned cconomies at the carly stages of their
planned development madc it possible” for the central
authorities to control income distribution and foreign
trade and to control directly the allocation of capital in-
vestment; these reforms also paved the way for the appli-
cation of comprehensive planning. While the institutional
arrangements made it casier to launch and implement
programmes of aceclerated development, the cconomic
problems faced by the Governments were in many re-
spects similar to those of the developing  countries
throughout the world.

A salient feature of the economic situation of the cen-
trally planned cconomies, before they engaged in policies
of accelerated industrialization, was the structural dis-
cquilibrium between labour resources on the one hand
and availahle capital on the other. Tt resulted in a low
level of utilization of manpower, low Libour productivity,
and consequently low living standards of the population.
This was the most important hasis for the policy of high
capital investment which was carried on throughout the
period of post-war economic development by all these
countries.

Since, in the centrally planned cconomies, the central
authorities control income distribution through wages
and prices and decide directly the bulk of total investment

8

this aspect of the analysis as well us with the role of the
price structure in investment alysis in this article,
Finallv, the very important issue of sectoral allocation
of investment is not dealt with here in full. An attempt
to explore this problem in the centrally planned econo-
mies would require a very extensive and separate study.
Some examples have been presented in an appendix to
the present article in order to illustrate the scope and
method of application of the synthetic formulia of eco-
nomic cffectiveness of investment in project evaluation.*

= These examples are taken from the hook, Effectivencss o}
Tnrestment. poblished i Poland i 1961, and are presented in
sinplified form,

OUTLINE

expenditure of the country-—over % per cent of the total
in the European centrally planned economies—the factors
influencing the share of investment in national income
are different from those in the free enterprise economies.

Generally speaking, the centrally planned  economies
tend to determine the volume of capital investment at o
high level. Tn development plinning as well as in current
economic policy all the factors which determine the upper
limit of investment possihilities are taken into account
and the investment volume is sct at that level.

Technical absorptive capacities constituted for o long
time the largest bottleneck in expansion of capital mvest-
ment and were, therefore, the most important factor in
determining the upper limit of investment possibilitics.
The long-run solution of this problem consisted in de-
veloping capital goods industries, in practicallv all the
countries. In order to increase investment capacities in
the shorter run by way of foreign trade. import substi-
tution was promoted wherever possible. Less emphasis
Was put on export expansion in carlier periods, although
this has changed in recent vears.

While during the first development periods investment
capacities were the most important factor determining
the volume of capital investment, in the later periods
considerations of consumption levels and income distrihu-
tion have grown in importance. The individual propen-
sity to save does not play an important role in the cen-
trally planned cconomies. Nevertheless, social factors and
particularly social attitudes towards current consumption
levels and income distrihution patterns plaved an increas-
ingly important role in determining the upper limit of
the share of investment in national inceme.

On the whole it can be stated that it is not the propen-
sity to save and invest but the physical and economic
limitations that influence the volume of investment in
the centrally plinned economies. Therefore, the policy of
high investment was pursued by way of bringing about
structural transformations of the econom y rather thun by
provision of incentives to save and to snvest, '

Creation of favourable structural conditions for 2 fast




Table 1
I)ISTRIBK'TH)N OF INVESTMENT OUTLAYN
Total Of which U npro- Of which:
inrestment Productirve Industrial Agrr ductive Resrdenteal

Country outlays inrestments® sector culture mrestment coneriction
Bulgaria

1950-1955 . 100 79.0 524 10,2 210 3.7

1956-1960 100 84.6 59.7 124 154 2.6
Czechostovakia

1950-195% 100 63.7 41.7 10.8 36.3 11.5

1956-1960 100 69.4 40.0 16.3 0.6 16.2
Poland

1950-195% 100 703 45.0 9.4 295 12.2

1956-1960 100 68.9 415 11.6 31.1 18.7
Romania

1950-1955 100 80.6 55.8 10,9 19.4 44

1936-1960) 100 80.3 51.1 17.6 19.7 6.1
Soviet Union

1931-1955 . 100 753" 46.5 17.7 245 14.1

1956-1960 . 100 LT 420 18.3 283 1.6

Sowrce: B. Ziclinska, “Industrial Investments in Socialist Coantrics™ (1950-1960), Gospodurka  planow.a, No. 3.

1062 (Warsaw).

* Covering investment outlays in the industriol sector, agrionftore,

matenals supply.
® State investment outlays.
¢ Estimatcs.

and steady growth through expansion of the countries’
investment capacities determined the policy followed in
allocation of investment. Thus, emphasis was put on:
(a) fast expansion of domestic capital goods industries;
and (b) prefercntial treatment of direct productive in-
vestment against unproductive investment, as can be seen
from tables 1 and 2.

Considerations of capital intensity were disregarded in
the choice concerning structural transformations. On the
other hand, the relative abundance of labour was taken
into account whenever possible with the aim of maximiz-
ing output, and particularly of increasing the output of
capital goods (and exportable commaditics).

Labour-intensive techniques were used mostly in con-
struction works, in existing plants (by a maximum util-
ization of existing capacitics), and in the ancillary opera-
tions of new plants.

Looking at the investment policy patterns of the con-

Teable 2
IASTRIBUTION OF INVESTMENT OUTLAYS IN SELECTED
INDUSTRIES, 19%6-1960

Investment outlays
in Aeavy industry
as ratio to those
in light and food

Investment outlays
in metallurgy as
ratio to thote in
machine  building

Investment outlays
8 chemical indus-
try as ratio to
those in metal-

Conntry industries industry working industry
Bulgaria 4.3 2.26 0.59
Hungary* 6.83 1.63 1.24
Poland 4.56 0.89 0.87
Romania 8.03 23 1.73
Soviet Union® .. 8.37 0.62° 0.30

* 19%7-10%8.

* 1952-19%8,

¢ Ferrous metallurgy only.

transport and  communications,  trade and

trally planned economies from the point of view of the
relative scarcities of labour and capital, three general
observations might be made:

1. Labour-intensive techniques were applied in ll
cases when they did not influence techmques in the
tonger run and did not affect the desired structural trans
formations of the cconomy. Lubour-intensive technigues
i construction works and multi-shift operation of plants
are most typical of this category.

2. Much more caution was excrcised as regards appli-
cation of labour-intensive techniques in new  plants,
whenever the choice of equipment predetermined the
level of technology for longer time periods.

In industries considercd most important {rom the
point of view of cconomic growth, the general tendency
was to choose the most advanced techniaues, while in
industries of secondary importance more Fabour-intensive
techniques prevailed. However, even in the high-priority
industries the policy of high capital intensity was not
applied uniformly. Thus, in thesc industries high capital
labour ratios were generally applied in those productive
processes where such ratios were more or less techno
logically fixed; that is, where the standards of quality and
uniformity of product could not be maintained with any
other combination of production factors. In some coun-
tries, for instance, in such a high-priority indusiry s
machine building, in-factory transportation, handling of
materials, quality control and several other ancillary oper-
ations were almost entirely manual.

It would appear that the scarcity of skilled Fibour was
another factor which, apart from growth and techno-
logical requirements, prompted the use of capital-inten-
sive methods in bigh-priority scctors. Even where more
labour-intensive methods could be applied, the mainte-
nance of quality standards would have required a much

9




greater supply of highly skilled workers than was avail-
able at the carlier stages of development.

3. In the case of certain major structural problems of
mvestment allocation which played an important role in
Increasing a country's investment capacities in the long
run, the question of capital intensity was disregarded,

StacEs or DEVELOPMENT AND INVESTMENT ANALYSIS

The methods of investment analysis in the centrally
planned cconomies were developed along with the evo
lution of their cconomic situation and in accordance with
the development strategy Tollowed during the various
development periods, They were shaped by the pressing
practical needs and had 1o respond o conerete il
changing situations. 1cis only in more reeent times 1hat
cconomic theorists entered the tield and atempred 1o
develop more rigorous methods of investment Analysis,

b the first post-war period Al 1he centrally: planned
cconomics undertook a0 reconstruction policy: mming
restoration of the pre war idusirial potemiai, In 1hat
period the bield of cconomic cioiee m the investiment
policy was very narrowly restricted mainly 1o ahic nme
schedule of reconstruction of the varions plimts. An over
all appraisal of vestment capucities plaved wovery i
portant role. Overhead Facilities tvansport and clecrie
power-were first on the prioriny list. Serions limivations
in forcign trade made it necessary 10 procead with the
reconstruction of industry according 1o the needs of 1he
techmological interrelationships. Material balances were
very helpful in this respect sinee they made possible the
claboration of internally  consistent investment pro.
grammes, taking into account existing CHpacitios,

High cffectiveness of investment in reconstruction,
tuking adviantage of external cconomies, was one of the
factors calling for rapid expansion of investment capi-
cities. Therefore, emphasis on capital goods industries
already hecame apparent in this development period, The
ratio of investment to national income was growing ap
preciably, although by and large withow « negitive
impact on the living standards of the population.

By the heginning of the past decade most of the cen.
trally planned cconomies entered a new development
period- the period of aceelerated industrialization, This
period was different in almost all respects from the firs
one.

There was a wide scope of cconomic clioice s regards
a new cconomic structure which would create favourable
conditions for long-run economic development.

As indicated above, the most serious problems appeared
in cconomic choice concerning the volume of capital
investment and the share of investment in national in.
come. Appraisal of the sociallv acceptable saving ratio
and of the countries’ investment capacities for many vears
ahcad proved to be a mast difficult problem, which could
not always be solved correctly. Realistic assessment of the
cost of investment projects included in the programme
was another difficult problem, since miscalculations in
this area are likelv to arise and in some cases did lead to
serious consequences. Programming techniques by them-
sclves were of little help in solving these two problems,

10

Full utilization of existing industrial capacity and a
co-ordinated programme of new projects were two prin-
ciples followed in investment programming.

In most of the contrally planned cconomies 1he initial
phase of aceelerated industrialization was conceived s
one whicl should establish the foundations Tor expansion
of the capital goods indvstries and for diversified indus-
trial development. The main cmphasis was therefore put
on - development of energve raw muaterials and semi
finished products, Under this concept of - development
only general consideration was given o the plice of .
given contry i the world economy and waorld rade,
Farther development made it necessary, however, par
ticulirly e the case of smaller countries, 1o appraise
mvestment projeds frome the ponn ol view of forcign
trade also,

This phase of eeckerated idustrahization was char
acrerized by fase incrcase in o the ivestment incone
ratios This rapid crowtl was made possible, tiest of il
by fuller unlization of the existing cconomic resourees
Libour resources and indisivial capacition® "The risc in
the mvestment ratio was, however, brought 1o a halt
ter o few vearss Tt encountered serious bortlenceks in
mvestment capacities and, inesome counries, social dis
turhances. Since also at aboat the same period-—or a few
vears Liter = manv of the new. big industrial Projects were
complered, the countries emered 0 new development
phuise.

The new development period, accompanied by reap-
prasal of many coneepts and strategics applicd - the
past. con be detined as one in which 1he centrallv planued
ceonomies achieved, by and Lirge, the conditions for rapid
long-rin - growth. Although Tor a few countries further
acceleration may still be considered  desirable. most of
them achicved o rate of growth based on o generally
stabilized ratio of investment to national income.

The new period is marked by o transition of emphasis
=from a phase of highly dvnamic structural changes
accompanied by a drive for utilization of latent resources
to that of more balanced allocation of resources. The
Latter implies a greater emphasis on cconomic caleulations
i investment analvsis,

EAALUATION OF INVESTMENT PROJECTS

Already in the carlier periods, when the investment
needs—namely, the need to increase capacities in a given
industry—were ascertained, investment solutions were
sought by a comparative analysis of the various possible
alternatives. The comparative analysis of investment proj-
ects was then conducted by using techno-economic co-
cficients. These covered demiled investment and current
input datar for cach industry as regards raw materials,
different tvpes of Labour force, power. fuel, and the like
and specific technical parameters of performance. Par-
ticular attention was given to capital ‘output coefficients.

Since techno-economic coefficients have played an im-
portant role both in planning .nd project evaluation, they

3 By means of multiplying shifts, raising labour intensity in
ancillary operations, and <o on.




Three lurge projects in

Bulgaria:

Varna;

Top vight Constiv tion of ar ol vcfinesy nenr Bowrgas:

Rottom  right: The thermo electine dation M stza Fast”

near Dinntrorgrad

were very carefully assembled and evaluated by plinning
agencies and various projection organizations.! They
were generally expressed in physical units, and are still
very much used to evaluate the economic advantages of
different technologies, sizes of operation, and so on, and
to select the most appropriate enginecring solutions.

In the course of time it became increasingly apporent

~

4 The experience of Czechoslovakia and of Eastern Germany
descrves special attention in this field.

Ahove: View of the shipbuidding u-d CGeargs Danntior” at

that this method was madequate tor the purpose of evali
ating such problems s the reconstiuction of existing
plants zersus the establishment of new plants or import
substitution and export promotion projects.
Technically. the companson of two or more alerna
tives is easiest, in terms of techno-cconomic indices. Fhe
project maker is faced with homaogencous mdices. But
this method has its own limitations from the point ot
view of the choice of an optimum alternative. For
stance, the project maker may have 10 deal with the
evaluation of such alternatives as a lower rue of output




per worker and a higher input of raw materials® b such
cases the tendency was to use actual or devised prices s
weights and to compare investment alternatives in termes
of two indices, investment autlavs and operating costs,
It was soon realized, however, that these more peneral-
zed indices (1) depended heavily an the structure ol
prices, (1) Teft apen the problem of subs:itunon between
capital outlivs and current aperating expenses, and (i)
didd ot take o account the mpact of the teup of
myestiments during the periad of construction or techne
logrcal progress. Attempis 1o overnde these dithieulties
compurimg imvestiment aliernatives led sipplementing
the method o techino coonomic cocticents In an ap
prasal of ivestmen protects. hased on assessinenat ol
total outlavs - value terms, Phe hass of tormimg .
swithetie formuba is s will be seen later, kg 1t
account the possihle substtution between bibour
capital.

The methods o dealimg with the other factors men
toned above, such s the neup of ivestments during
the: matunaton period. techmical progress or the tme
pattern ob production and currem expenses. otten ditfer
from country 1o country |

This mahod of evalwanon was mitally applied tor
SCRITALL INVEStNENt praject s onlve with the aam ot findd
ing the bewt techno-cconomi solunion Tor g RIven mvest
ment target, The svathetic cocbicients were also usetully
compifed and compared Tor a number of projects within
a given industrial sector - coul mlnillg OF POWCT Renera
ton, for mstance. A\n mvestment alteriative ws resarded
as cconomically effective 1t s svirthetic mdes w s hieher
than that of any other aliernanive,

The rescarch on and the Il\t'lllmluh»g\ .||lp|l('(| m the
evalaanion ol the cconomic clfedivenes of  mvestment
was hased vn the implicd assumprion of 1 “closed™ cco
nomic systenm. This was due 1o the 1aa that (1) lorcign
trade i the Union ol Sovier Sacalist Repuhlics s rel
tvely small although incrcasing i relevance trom 1l
;minl of view af investiment chorees: (1) the course of
industrialization was 1o some entent autarkic in the
mitial periodss and () domestic prices were generally

I 19SS ahe omput oF steel per open heanth worher was 613
htogrannnes e Fastern Gevrmany and 544 kilogrommes - Po
Land, whereas the average duily sieel oarput per s)uare e of
open hearth oo was 457 1008 and 500 0. respecov el Thas,
the mdees addiced are contradiaony, and comparing them Teadds
to e detonte condlusions,

VAL 'l oF EXPORTS AND IMPORTS PLR CAPITA®

{Roubles)

1950 bt
Hulgura 34 133
Crechoslovakia 104 350
Lastern: Germany 43 27
Hinngary 02 77
Poland 449 NS
Romania 23 07
L'SSR

S0 oy and GO N aalor s Foasonse Fthociey of Fovopn Frade™,
Ploomn hevkara gasent (Moscow ), 21 Sovember 1902,

"Er the reph of the Govmnent of the Sovd Umon by th
Uil Noatone Questeniore o tadusia! Phinnmg and Hevadapment
ol March 1163

mdependent of world muarker prices beciuse of the central
contral ot prices and state monopoly of Farcign trade.
Hawever, because of the rapid expansian ol foreign trade.
particulacly i the smaller cauntries, it appeared necessary
to mtroduce further refinements 1o the cocfficients used.
These imed atindicating tirst af all the import content
of exports ar the optimal stage of processing of exparts,
Eatensive research was also begun to bring o the
clhaieney cheek the differences in the foreign exchange
imphcations of the mvestment variants. Analvsis of the
mport sabstitution and export: promoetion prajects called
tor a certanmny reformulition of the cacthaient. A further
rehinement cansisted - evaluating “systems™ of projects.
This broughe  greater degree of sophistication into the
methods of mvestment evaluatians,

Mong with the improvement of the: methodological
tools of progect analvais, other developments occurred n
the contrally plinned cconomies. More and mare empha
sis was put on medium and lang-term planning s against
shortterm: planning. Elaboration of lang-range develop-
ment plans covenng a planning period up 10 1980

Al the centrallv plinned ¢oonamies. had impartant reper

cusstians on mvestment analvsis e the individual indus
b sectors. The centralh planned cconamies have alsa
developed svstems of spatial co-ordimation and geograph
wal plimimg. Fhus, cach investment project is being
constdered within g svstem of both sectoral and spatial
connesions. Lasthve there has grown up o network of
protections othees and mdistrial sciemitic institutes. The
provections othees have compiled in- particular a grea
store of pre imvestmenm data for various alternatives.

INNTITUTIONAL BACKGROUND

Nk cestewny plinned cconomies state and coop
I crative ownership s predominant, and owing to this
tact planning covers the whole of the national economn .
A plan ot the nanional cconomy is 1 programme of action
that coordinates (1) informacion, (i) forccasts and (i
direcives concerning ourpun and capital formaton for

‘ Al

the pln period ® The objectives for the development of
A country’s economy are cliborated by the plining com-

I aminires wheee the prisae sector—-for cxampte, agnculware
0 Polind=aull plave . wnmportant role, 1he plan also comprises
medans of |'kg|l|‘llmg this non cocralist sectar,




mission and quite often presenced in sever 1l more general
or detailed versions which are discussed by competent
techinical and political authorities.

The claboration and discussion of the various versions
nake it possible to find an optimum solution. that IS, 0ne
which brings the general long-run policy objectives into
harmony with current policy objectives as regards income
distribution, emplovment and rehaed topics, The main
tivgets provide ahasic plin which s subject to endorse-
ment by the authontics,

Three basic types of plans are being claboraed, accord-
mg to the time horizon covered:

1. Long term expansion plans for filteen or twenty
vears, someumes called perspective plans. This sort of
plan Lavs down the most general perspectives tor the
development of the nationyl cconomy, Such phins —-for
tweny vears-are alrcady cliborated or in the process of
e drawn up.

20 Medmm-term expansion plans. The Bveto-seven-

vaar plans are o more conerete stitement of the objectives
of the perspective plin for this period They are often
considered the main tvpe of cconomic planning in the
centralthy plimned economies.

3. Short-term—mainly annual- working  plans. The
mnual plans specify cconomic tasks for vear in line
with the provisions of the medium-term cconomic plan.

Al these types of plans are co-ordinated on sectoral and
geographical icvels. Generally plans are broken down
according to the objective, time span and the structural—
that 1s, orgamzational-~set-up of the country us a whole,
ln the process of formulating a plan, particular atten-
ton s paid to one of the most importam components of
anonal cconomic plans, mamely, the investment plan.
Its importance- which s propornonal to the length of
the time horizon covered by a4 plian--is due 10 1the fact
that the implementation of mvestment plan («) in-
creases productive capacities- necessary condition for
steady growth of an cconomy. (A) ensures necessary pro
portions among scetors, branches. and regions of the
ninonal cconomy in the process of s growth, .nd (c)
sceures optimal progress of technology.

The investiment plan comprises targets in regard to:
(1) amount of gross capiab investment, which is broken
down into (@) construction and assembly work, ()
cquipment .d tools and (¢) other capital work and
expenditure: (1) the commissioning of fixed assets: and
(m) hists of capital investment projects (these include
general techno-ceconomice descriptions of projects),

The volume and structure of gross capital investment
in the industrial sector are determined- in priactice—by
ierative balancing on the basis of the following analvses
and daca:

(1) Assumed increase of output in the cowrse of

longer period of time—"pkins of outputs™;

(1) Analysis of the degree in which the existitg out-

put capacity has been made wse of ““output

capacity halances™; and

(in)  Designing studies and cost estimates of individ-
ual productive projects——"“ctheiency analysis™.

Thus, the aggregate of the social demand and the

availible produciion cipacities 1o meet it are taken s
pomt of departure. As demar d for industriyl production
alwiys exceeds—in 4 rapidly growing cconomy-—av,il.
able production capacities, the margin has to he covered
by mecans of a4 new investment.  other words, the
nvestment requirements are inferred from cCompurisan
of the output possible an the basis of CXININE Capucities
at the maximum: degree of their nilization awith
planned targets of industril autpatt
The volume and composition of mdustrnl produoe

ton depend- -to g grea extent npen esecuted cconomic
policy.

I may be observed that, in the Past. o principles,
among others, have been followed in developing the
mdustrial sector:

L To achieve a volume and strveture of mdustrial
production which would ensure 4 high and steady e
ot growth of the national cconomy;

2. To achicve o higher degree of seltsutficieney oy
regards the production of means of production:®

3. To bring about an acceleraed development of hack

ward regions and a ratonal use of counry's natural
resources;

4. To ensure national defence.

Once agiven investment decision has been taken, in.
volving, for instance, the development of the cement
industry. there remain two essential tasks of 2 plining.
administrative nature: one is to choose the size of capa
city of (cement) factories and the number to be buil;
the other s 1o organize the actual work of construction,

The wask of preparing blue prins, estimating costs,
companng alernative projects and submiting possible
vartnts to - higher amhority for decisions, i necessary,
is undertaken by specialized “projectmaking (designing)
orgamzations” which exist, for example, in the Soviet
Union at all-union, republican, soviarkhoz, and Toc]
levels, specabizing in projects Tor particular types of
construction.” These organizations play an important role
i the practical implementation of  investment pro
grammes The problems of choice hetween investment
alternatives, to be discussed in the follow g section, are
debiberated in these offices and wechnical reconnmend.
tons e made by them,

Besides Deing analysed by the project nakimg organ
tzaton atsel, o particular investment project iy atnalvsed
again cither hy a special commission or a group of experts
at the appropriate level-cnterprise, ministin: or conndil
of ministers,

FThe wav in which an indusiriad OUtpL prograne s lornn
Lted s not discussed Tiere, Tinestorents and - increases in procie
non are: plomed at fixed, non rising prices.,

*This principle s bemg retormulared. Bonetis Jrom the inter
national division of Tabonr, espeaadly witlun cenraliy plamied
ceonomies. are being underlined. Tt means, among enbers, tha
“foreign trade variams” of mecting certain demands pina e
weighied 10 a geeater exient.

Y In some other countries tlie project making: orgamizations are
anached 10 e ministries, bor ol Jocated inothe distrrns
where tie mdnsiries for which they prepare aroiece are con
centrated,
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Tron ore storage vavd at the wew Klement Gottweald Iron Workse
dt Kendie, Cocchosdorabog

Fhe prui('cl also needs the .Ipprnv.ll of the terntorial
administrative unit which is responsible for the develop-
ment of the region within which the investment project
18 to be built. The territorial administrative unit, of
conrse,analyses investment projects from the standpoint
of the optimal development of its region. Sinee the basis
of such analysis is supposed to be o regional plan of
soctal and cconomic development, this necessitates the
chiboration of regional and city plans,

Financing of industrial investment projects is etfected
by means of budget allotments, bank credits and internai
resources of enterprises proceeding from profits and
sinking allowances not transterred to the budget. The
scope of investments financed from various sources is
governed by rather detailed regulanions.

The major part of investment in the state scetor is
financed by non-returnable budgetary grants. However,
a sizable and increasing share is financed from  the
cterprises” own resources, primarily from a portion of
protits and from amortization, With minor exceptions,
these sums are transferred 1o specialized investment
hanks, which issuc them when and if the expenditure is
justified by the investment plan, or, in the cise of extry-
plan imvestment expenditures, when they fall vnder the
regulations governing them.

4

Hot metal tranifer at the United Steel Works at Kladno,
Czechoslocab

The extent to which the investment planning process
18 centralized has varied considerably in the history of
centrally plinned economies. From this standpoint, in-
vestments in the state sector can be divided into several
categories. There as, tirst of all, the distinction between
“above-imic” and “below-limit” investments, Investment
projects of a value exceeding a certain sum'™ must be
approved by the centre, while those below these value
limits do not require approval separately, but form part
of aggregate sums allocated for nvestment purposes to
the given scetor.

There is also a distinction between centralized and
decentralized investments, Centralized investments are
those covered by the central investment plan, and include
“below-limit” investments if expenditure on them s
provided for in the plan. Decentralized investments are
financed from sources not covered by the plan at all,
such as, for instance, the enterprise fund, projects of local
ndustry or “mechanization” credits from the state bank.
The extent of decentralized investments was severelv
resinicted at certain times in the past. In recent yeurs,
however, their amount has again increased.

™ This has varied between economic sectors and at different
periods,




Partial view of the Slornaft oil refinery in Bratislara, Czecho
dovakia

Of course, these decentralized investments are by no
means uncontrolled.™ There are restrictions on the types

" The cost of investment projects is carefully conrrotled. Based
on prices of nutcrials, machinery and labour, on centrally ap.
proved norms—for example, of depth of foundations or thickness

of vestments permitted: for example, in the Soviet
Union a decree in 1958 forbade Tocal mvestiment in cer
tin types of construction—offices, sport staditms, and
the like—without the special anthorization of the repub-
hean government. Again, the control over allocations ol
materials and equipment provides o+ Turther means of
preventing diversion o resources i forms of v
ment not desired by the aathorities,

An imavoidable condition for the most « e e of
agiven investment fund is CIEat g L sSen of 1heentive s
that would act as a stimulos (1) 10 restram the inves
ment propensity of all cconomic pnits (enterprises and
such) to actal needs 1 plannad expansion ol produ
ton, (i) to choose the best technological varnanis,
() 1o shorten as mncly s possible the nnie of 1he com
missioning and construction of ndustrial [rojects

Itis well known that up 1o now the svstom of neen
tves in centrally planned econonnes T produced some
tendency o excessive investment demanid. The currem
orgamzational clanges i centrally plamed camomies
atm at substituting for this systemea more adeqiate one,

In order 1o choose the hest technologreal vaviaon (or
given industrial project, it s necessary 1o have correctly
devised criteria of the cconomic effectivencs of invest
ment and an effective system of incentives to stimnlate
the eluboration by project esigning organizations of
more than one technological variant. Permanent excess of
demand for the work of project designing orgamzations
forces centrally planned cconomics 10 ook for such
substitute solutions as comparison hetween variants
the initial stages of their claiboration and ohtiining more
than one technological variant for at least some parts of
a given project—partial alternatives. There exist material
INCentives 1o encourage project-designing organizarions
not only to prepare more technological alteriatives, bt
to prepare as well the most cconomical technological
variants for a given project.

of walls—and when possible on approved architecural designe,
cost estimates are approved, and form e basis for the 1sae of
money by investiment banks,

EVALUATION OF ALTERNATIVE SOLUTIONS

ScoPE AND CHARACTER OF INVESTMENT ALTERNATIVES

ONE OF THE most important requirements in elaborat-

ing a long-term expansion plan is to set the pattern,
not only of the rate of growth, but also of consumption
and investment. This necessitates the determination of a
programme of production for the economy as a whole
and for particular sectors (industrial,'? agricultural, trans-

121n the centrally planned economies, the concept of industry
covers manufaciuring as well as electric power generation and the
extractive industries. In the present context, the term ndustrial
sector is used to cover these activities.

portation, construction, and so on), cconomic hranches
and commaodities.

The first draft of such a programme(s)' of produc-
tion serves, in turn, as the base and the point of departure
for the elaboration of the first draft of an investment
programme, for the industrial sector as well as others.
Using capital ‘output ratios (for all branches of the in-
dustrial sector), it is possible to get the first sketch of

13 The final programme of production is achieved in the course
of successive iterations in the optimizing and halancing process.
Owing to this fact, the technological matrix of the national
economy is adjusted through the substilution of more abundant
for scarcer resources.
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sectoral allocation of capital investment.™ If the pro-
sramme of production for the industrial sector werc 1o he
regarded as definitely fixed, then the essential pirt of the
programme of investment (sectoral allocation of invest-
ment) would in principle be determined. It follows 1ha
i such o sitaation the plinning authoriny: would have
free choice only in respect to:

(1) Building the new plants verses modermizing aud
expanding the existing plants in - ditferen
branches of 1he industrial sector:

(1) Capital or labour mtensity ol particular invest.-
ment projectss

(1) Location of investment projects.,

However, especially in the longterm perspective plan,
dgiven ser of procduction targers, even on the Jevel ol
meividual goods, represents only the general pattern of
consumer and investment needs which s planned to be
achieved,

Faking inta consideration 1easibilities of satistving 1he
same kind of consumer and investment needs by differ-
ent goods and possibilitics of expanding forcign 1rade,
there exist more aliernative solutions to meet a given
plinned structure of consumer and investment needs,
The choice of one or aother solution depends, first of
L tpon- investment analysis and cconomie caleutations.

Investment amalvsis is carried on in the centrally
planned cconomics within the framework of plan clab.
oration.” although not onlv within this Tramework.,
Studies are heing made for varions industrial branches
i respect o certain complex inter-sectoral problems, for
regional svstems, or Tor separare new projects for existing
plants. The work on these problems does not alwavs
coincide with the procedure of plan clihoration, Inves-
ment analysis is considered a task of the various planning
agencies and of other badies—project-designing srganiza-
tions, industrial scientific institures, and the lke—which
should he performed on o continuing busis.

In the process of elaborating the Bve-vear and the per-
spective plans. full account is tiken of the various invest-
ment stadies, and many new studies are being iniriated,
Particalar attention is paid o projects 10 be included in
the est vears of the plan, Projects for further VEUrs may
not alwavs be studied in detail; work on them will con
tinue during plan execation, and all necessary changes
will then be introduced o the plan.

It seems appropriate to present the scope and character
ol investment analvsis not within the Tramework of plan
cliboration bur rather according 1o certain levels of

P “Capital ontput cocflicients are applied mainly in the course
ol the cliboration of first variants of long term plans® (Reply of
the Polish Governtirent to the United Nations Questionnaire on
Industrial Planning and Development of March 1963), For details
of 1he methad of determiining copital-output ratios, see V. Kra-
sovsky, Vo Pamerantsey and A, Folkachev, “The method of
deterimining capitaloutput ratios," Plunovoc khoziaystro, No. 6,
1902 (Moscow),

Y The caleulation of the etfectiveness of capital investments is
snpposed to be an integral part of planning at afl levels: in the
Soviet Union, for examiple, from the State Planning Committee
down 1aahe economic councils and enterprises.

]h

such wmalysis, The folHowing main levels of investmem
analysis can be distinguished in the centrally planned
CConoMmies:

L. Programming of the industrial sector as a whole
and as part of the national cconomy. Most ol the prob.
lems involved here belong o general planning rather
than to investment analvsis propei, Certain inter sectoral
problems appear, however, which are analvsed with the
help of methods appropriate to investment analysis;

20 Programming of anindustry and analvsis ol Liarger
mdustrial svstems;

5. bvaluavon of individual projects and ol smull
groups ol connected projectss

4o Evaloation ol partial engineering solutions,
Evaluation of real investment alternatives covers different
prohlems at cach level.

L Although, in principle, the allocation of cpital in-
vestments among industries in the indastrial sector is not
determined, in the practice of the centrally planned ccono-
mics. by quantitative analbvsis of cconomic effectivencss
of investmen there are important exceptions to this
general prinaiple,

This evaluation is sirongly recommended in selecting
the branch of production to meet a definite requirement
of the national cconomy when there are several branches
producing similar or interchangeable goods. In these
cases, elfeets of investing in different industries are casily
comparable, for example, in physical units of substitutahle
goods or in foreign currency. Such substitutability of
ctfects and, in consequence, legitimate use of cconamic-
effectiveness-of-investment quantitative analvsis in inter-
industry studics, appears whenever:

() Industrial ouwrputs are substitutable, that is, mav
satisfy similar consumer or producer needs—oil versis
coal, for instance:

(#) Projects aim at promoting exports ar reducing
imports, that is, at carning foreign currency;

() Increase of output in producers” goods in some
industries allows for cconomies in other industries, im-
plementing successive stages of transformation of raw
materials into final products;

() Projects im at saving Libour, raw materials, and

energy.
Thus, it is cvident that many important inter-industry
issues can be quantitatively evaluated “vithin the frame-
work of the cconomic clfectiveness of  investment
analvsis,'?

1% “The standard methodological rules proceed from the prem-
ise that the allocation of capital investments among branches of
1he national economy for che purpose of their halanced and pro-
portional development, with the priority growth of the produc-
non of the means of production, is decided on the basis of the
halance sheet method of plainning. At the same time, the choice
of the most effective ways of solving the problems set should be
made with due account for the economic effectiveness of the
capital investments,” (Standard Mcthodology for Determining
the Leonomic Effectivenese of Capital Investments and New
Technology in the National Economy of the USSR, Academy of
Sciences of the USSR, Moscow 1960).

' Therc is another important correction to the principle of non-
evalnation, quantitatively, of the economic effectiveness of alloca-




Mining of brown coal in open pit mine at Turossiwe, Poland

2. In the stage of elaborating o “general” programme
for an industry, clforts are concentrated on <election of
the optimum: combination of existing and anticipated
new productive units, They are considered as one com-
plex—an industry—in such a way that combined expendhi-
ture for combined industrial effects should be at 4 mini-
mum. Before final quantitative evaluation, different
alternatives of development are carefully considered in a
series of interrelated studies, such as:

tion of investment resources among alternative industries.

This correction is the result of the analysis which tikes place
in the next stage, “industry programming™, that is, when com.
hining re-equipment or expansion of existing plants with con
struction of new plants is considered in such a way that an
optinum organization and an optimum path of development of
an industry could e ensured, meeting targets established in long.
term plans. Very often conclusions reached in these extensive
industrial studies are used for improving plans: for example, if
mvestment—direct and indirect—required for development of an
industry proves to be substantially under-estimated or aver-
estimated in the long-term plan, this canckision is likely ta result
n target changes of the long-term plan. This evaluation of cco
namic effeciveness of investment of internal distribution of indus.
trial targets within a particular industry, as an indirect effect,
necessitates change even in investment allocation between secrors
and branches.

(¢) Detailed descriptions of all plants actually operat
ing in this indostry; determination of their actual HINE
cities and outputs, labour productivities, technical and
ccanomie coefheients;

(A) Allernative prospeets of reaching optimim sizes
of individual plants; enumeration of plants 10 e liqui-
dated because of physical deteriormion or cconomic
ohsolescence; alternative combinations of productive units
—evisting and new plants—aiming at reaching planned
capacities in adequate time and with optimum economic
cffects;

(¢) Analysis of principal raw materials and tvpe of
power uscd;

(d) Analysis of regional aspeas of ditferemt alterna-
tives of development.

In all these studies quantitative methods of analysis are
used along with qualitative considerations,

3. In eluborating a programme for an individual plant,
evaluation usually takes in:

(a) Choice of the optimum size, kind, assortment and
quality of output with due attention paid 10 specialization
and to existing and anticipated co-opecation of plants;

(&) Choice of technology, of raw materials, of fuel and

power;
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(¢) Choice of location—general and specific—and of
the type of geographics! co-operation. Very often evalua-
tion is carried on jointly for two or more closcly com-
bined projects.

4. When solutions are sufficiently evaluated in the
stage of project engincering, the analysis concentrates on
the choice of the following solutions suggested by project
engineers:

(«) Final choice of the level of technology and of plant
layout;

(£) Choice of specific location and evaluation of its
territorial consequences;

(¢) Choice of adequate constrietion and gestution
periods.

A special type of analysis constitutes “cvaluation of
cconomic effectiveness of introducing new technology™
“Fhis type of capital investment differs {.om typical in-
dustrial projects in that:

(a) I consists mostly in re-cquipment or smaller-scale
expansion of existing plants:

(h) It is carried on, practically on a continuing basis.
in all industrial plants:

(c) Methods of evaluating and introducing the tech:
nical innovations concerned must be very simple and
applicable in several thousands of smaller and bigger
plants.

The experience of the centrally planned economics in
investment analysis on various levels has demonstrated
that the choice of the scope of analysis of particular
problems is of great importance. Once the scope of
analvsis is chosen, the various alternative solutions are
elaborated for it, and comparative analysis and cvalua-
tion arc undertaken. Attention is paid to selecting and
appraising all real, relevant alternative solutions appear-
ing in the analysed field.

Formulation of a scope for vhich alternative solutions
are considered is a first important step in investment
analysis. While in earlier periods investment analysis waus
most often limited to various alternative solutions of
single projects, there is a strong tendency  towards
analysing larger systems. For example, thermal power
plants are analysed within a system embracing conl
mines, transport facilitics, transmission lines, and so forth.
Projects using large quantities of energy, such as alumi-
nium plants, arc analysed together with power plants.
Whenever possible the impact of a plant on utilization
of capacitics in other fields (other industrial plants, trans-
portation facilities) is considered. Forcign trade is intro-
duced into the analysed systems whenever it is a reul
alternative in one respect or another.

While on the level of project analysis there is a1 ten-
dency to embrace larger systems (groups of closelv con-
nected plants and various necessary facilities), this work
is carried out on a parallel with the work on higher levels
embracing still larger sectoral or intersectoral systems.
Here again, choice of the scope of analysis for which
alternative solutions are considered is of great importance.
The systems formulated for analysis have to be manage-
able and cover all important problems of economic
choice appearing in the economy and connected with the
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analysed ficld. The analysis of larger systems is carried
on irrespectively f the organizational subdivision of the
various projects and related fields.

RoLt oF EcoNoMiIc CALCULATION

Evaluation of the ahove-mentioned alternative solutions
is an important theoretical and practical prohlem in an
cconomic system of socialization of practically all indus-
trial capital. The State assumes, in the centrally planned
cconomics, both the right of and the responsihility for
adequate allocation ot investmient resources directly or
through its enterprises or semi-autonomous CO-OPEratives.
The rate of growth of the national cconomy and, conse-
quently, improvement of standards of living depend to a
large degree on the success of the most effective alloca-
tion of investment. This is also a difficult theoretical and
practical problem. On the one hand, “social™ effectiveness
of investment depends on numerous factors, not only
cconomic, but also extra-economic  (political, humani-
tarian, or military): not only quantifiable, hut also diffi-
cult to quantify or simply unquantifiable, and not only
actual but also anticipated. Thus, claboration of the most
appropriate racthods of project evaluation requires hoth
extensive scientific research and long industrial experi-
ence.

On the other hand. in past practice, investment deci-
sions had to be taken currently without delay, by plan-
ning agencies, government authorities and  industrial
organizations (especially at the third and fourth level).
Projects had to be elaborated, approved and implemented
even without sufficiently satistactory economic analysis.
Lack of sufficient cconomic analvsis was never considered
as an argument for slowing down the rate of capital
expansion. The role of hoth quantitative and qualitative
considerations in the making of investment decisions had
not been clearly defined.” This led to serious methodo-
logical disturbances and lengthy theoretical discussions.

At present, this aspect of the problem of economic
cffectiveness of investment appears to be settled in most
centrally planned economies. A need for quantitative
criteria is generally recognized. Official “standard meth-
odologies” rccommend use of definite quantitative
criteria,

“A quantitative analysis is a fundamental tool of eco-
nomic effectiveness of investment evaluation and a neces-
sary evaluation for selecting investment decisions most
advantageous for the national economy. It consists of an
analysis of all quantifiable aspects of constructing and
operating a plant-to-be, as well as of their appraisal from
the angle of reducing to a minimum the total expendi-
ture of social labour. Thus, quantitative analysis com-
prises both specific calculations and synthetic evaluation

1% There were various reasons for this attitude. Tt rested largely
on the view, dominant if not necessarily made explicit, that in a
socialist society preferences in general, and time preferences in
particular, are multi-angled, and that they do not lend themselves
to useful quantification, let alone reduction to a common and
simple basis of measurement.
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of allinputs and c¢tfects.™” Although quantitative analysis
of the economic effectivencss of investment does not ex.
clade nor replace qualitative consideration. it is. however,
an obligatory part of analysis even in the case when
unquantihable economic or extra-cconomic factors pre-
vail in justification of investinent necessity, In those cases,
quantitative analysis is not an exclusive basis for invest.
ment decisions. Therefore, the progect scelector is now
under obligation to cheek aliernatives from the point of
view of “comparative etficiency™. Tt is this which is his
principal guide, and, other things being equal, it is
decisive,

An attempt is made, from now on, to summarize the
practical experience of the eentrally planned economies in
the utilization of different quantitative expressions of
ceonomic etfectiveness of investment. This atternpt must
be considered as preliminary, as both extensive practical
experience® and scientific research in this field is sill
continuing.*!

It can be obscerved that in this research three feading
methodological principles are widely accepted:

1. Criteria used for evaluation of economic effective
ness of investment of particular projects should comply
with macro-cconomic  criteria, espectally with such
principal criterion as maximization of national fucome
in the longer run.

2. Criteriat ot cconomic effectiveness of investment for
particular investment projects should be applied within
certain restrictions imposed upon them and derived from
the general economic plan or economic analysis earried
out on higher levels.

3. Account should be taken of the desirability and
necessity of transition from simpler to more complicated*
models of economic growth of planned economy from
which criteria of economic effectiveness of investment of
industrial projects are derived.

In the light of these principles, it is not surprising to
find in the practice of project evaluation of centrally
planned economies employment of similar quantitative
criteria on all levels of investment analysis.

BASIC FORM OF SYNTHETIC FORMULA

Ininvestment analysis, on the sectoral level and for single
plants, the task of investment cvaluation is practically
reduced to choice of one out of various investment vari-
ants (solutions) hringing abaut cquivalent productive
effects. Bearing in mind such an assumption, the issue
which must be regarded as an essential in the evaluation
of economic effectiveness of investment is a choice of
¥ Koniisja planowania, Instrukcja ogolua—(1960) w spr
metodyki badan ekonomicznej clektywnosci inwestycji (W |
).

2 This practical experience is currently published in several
engincering and economic periodicals,

3 Most important scientific contributions are listed in the
sclected bibliography at the end ~f this article.

*2That is. taking into account more and more factors influ-
encing rate and pattern of growth,

the proper Tevel of technique of a0 given investment
project. Attempts 1o quantify the ditference among
alternative variants from tha pont of view have enabled
laving down the hasic and simplest torm of svnthetic
index of economic effectiveness of mvestment,

The ditferences hetween 1wo investment variants (for
a set of projects or for o simgle project) are presented in
total costs per unit of increased Gipaities (per unit of
output). The point of the matter has heen found. how-
cever, in the compuied costs, They are not the actnal costs
but “accounting” costs caleulited ascording 1o cerrain
rules, elaborated especially for investment caleulation,

An important problem which comes up inthe discussed
context and which is of special interest when comparing
the methods of investment calenlation - the centrally
planned cconomies is that of the possible discrepaney
between “accounting” costs and  actugl costs, between
computed coctheients of o project and s actil returns,
“Accounting” costs are casilv applicd in the centrally
planned cconomics since financial returs are not 3 nost
important criterion for running the CNLCTPriscs,

In the computed costs (in the caleulation formula).
great attention has been paid to ditfercut treatments of
wvestment costs and of operating costs. Ie has been con
sidered that these two kinds of costs are rather ditTerent
in economic imphications and that. therefore, they cannot
be simply added together, A practical solution which lias
been accepted consisted, first of all, in recalenlating
(enkarging) investment costs—utilizing Tor that purpose
the so-called “coctlicient of ciicieney™. Theoretical inter-
pretations of this solution are wot uniform. Muny ccono-
mists, starting from a statement of scarcity of capital, hase
the “coefficient” on the rate of substitution between the
additional investment outlays®™ and event el decrease of

FThe term “investment™ consists of 1iree clements in the
centrally planned economics:

Direct investments, that s, outhiys directly  conneacd  with
completion of the particular project;

Ancillary (associate) tmecstments, 1hat s, works that are ot
directly conncared with the core of ) proteat, such as electric
installations or railroad sdings, which are normally planned and
executed by organizations idependent ot the industrial minisiry
supervising the main undertaking,

Indirect investments, that is, all 1hose additional investinent
outlays that must be made to wipply 1he reguisie amount of
mputs to a project plant once it will be working at capacity.
Among the first-order linkages of this sort may be cited the
expense of expanding coal output to supply woal for new thermal
plants—an important consideration in choosing between bydro-
electric and thermal power—und the cost of adding capacity to
the cement industry in order to furnish the concrete needed for
building dam sites for hydroelectric projecis. It is . Important
feature of calculations of economic effectiveness of investinent
in the centrally planned economices that “mallary” investments,
irrespective of the enterprises or other cconnmic organizations
whicli pay for them, are included in calculations. It is not a
common rule, however, that “indirect” investinents me included
in calculations. In this respect the problem is partly salved by
analysing larger systems. Besides, only in cases when one alterna.
tive solution brings real savings of investment to indirectly con.
nected plants (or other facilities), are savings included in caleuls.
t:ons in the form of “indirect” investment.
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production (operating) costs.* As the latter can be re
duced to labour, this rate of substitution might be treated
as the sndividual marginal rate of substitution between
labour and investment.?®

This implies, of course, an assumption of a simple
two-factor production function. Tt is rather a drastic
abstraction from reality since in the centrally planned
economies, in rapidly developing cconomies, certain raw
materials and intermediate goods sometimes constitute
acute bottlenecks which cannot be ignored when tech-
niques are selected. This is a reason why stanckard meth
odologics also recommend other yardsticks in the chorce-
making process besides the use of u svathetic index.
Reference here is mainly to the use of indices in physical
terms—techno-cconomic indices—such as input of fuel,
power, and other materials per unit of autput, autput per
unit of equipment, and the like,

A most typical reasoning is presented helow, showing
the way in which the evaluation formula is derived from
the capital/lubour substitution. Assume two  different
vartants of an investment project where production af
cach variant is the same: for these two variants it is
assumed:

(1) that 1, <I, where 1, and 1, are investment onthays
of the respective variants being compared;

(2) and that €,>C, where €, and €, are the annul
operating costs of these variants.

Denote: T the perid of recoupment of the additional
investment outlay (or marginal rate ol substitution
between capital and labour);

E a reciprocal of T (in the wrminalogy used in cen
trally planned ecanomies. the coethicient of compar
ative effectiveness of capital investment).

Both T and E arc determined by comparing the assumed

24 Operating costs are 10 he considered antiapated for the
whole operation period. They usaally include ¢osts of mainte
nance and capital repairs bt they do not include depreciation
allowance.

25 Same authors, especially in the Sovicr Union, have proposed
also to take into consideration in the choice making process
something like the arerage rate of sulsiitution,

Thus far, they say, designing and economic calculations have
himited the estimate of recoupment in the ditferent v ariants onlh
to additional capital outlays. Yet, in muny cases, the magnitude
of additional investments in one of the variants i msignibicant
as compared with the total volame of investments in all variants,
The clcalated magnitudes of recoupiment of the addinional
investments are not characteristic of the total period required
for the recoupment of all capital investments. There may be cases
in which the additional investments are recouped in a short time,
while the periad for the recoupmient of all outlays will be long
even in the best varant, Thus, whereas the recoupiment of pariial
investiients in mechanization and automation in the ron and
steel industry may take aboat a vear or a vear and i half. the
recoapment of all invesiments, according 10 data of the State
Institute for Planning Mectallurgical Fnterprises, takes from ten
to cleven vears. That is why, for planning purposes, 1t is the
recoupment of all investments that acquires great importance and
not recoupment of partial outlays. The period of recoupment of
all investiments is determined hy calculation of expected saving
as against the average cost of production in the given brancl,
or as against the sales prices—if the latter conform to the average
cost of praduction in the branch.
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variants—they might be: existing and  newly planned
plames. both planned variants, twa types of new tech-
nulugy, et
.- 1, -1 G = P
T:Cl*(:-: and L:T:l-_:—ll (1)
While. however, in the above, T is the recoupment
period relanng 1o the comparison between any given
panr of investment variants, for the ohligatony evaluation
tarmula, the necessity of using the social marginal re
caupment period is acknowledged, Thus. tor additional
mvestment costs the following incquality s aceepted as
acondition of ctfectivencess.

1.—1, " .
G-, < T R
where T* is now the social marging! rate of substitu-
tion:™ T* is determined narmativelv by the central
authorities and has wa be applicd by all organizatians
evaluating investment prajects.

The cconomic meaning of formula (2) is clear. Addi-
tonal investment outlay cinnot be aceepted. unless
recouped by suthcient ecanamies in operating costs, be-
cause i other sectors or branches of the economy the
same investment autlay may bring about better economic
results*7

Formula (2) can be expressed also as

172.*+(:_1 < .;-;,‘}'C[ or 1-3'+'T*C~_- < I:+T*C1

I seems that T, eomputed in accordance with one of the
methods proposed i the Soviet Union, has a different nature.,
\ceording o it an approxination of T wight e reached on the
baws of cither past or planned investment—sav g in operating
cosk ratio, that is:

where:

I imestment ontlavs in a given period  (for example, five
vear):

€ nmt operating costs (exclading depreciation allow ances) in
the first vear of the period:

Co it operating costs (excluding depreciation allow ances) in
the bnal vear of the period;

I output in the hnal vear.

The authors of this proposat hold the view that T computed in

this way, both for 1he induatrial sector as 4 w hole and various

industrial branches, gives valuable information about develop-

ment trends of the cconomy and techniques and therefore should

be an influential facton in determination of the inyestment policy.

A doubt las been raised, however, as to the sufhciency of T so

compated as the investment criterion, This concept of T seems

to bear close resemblance 10 what was carlier called average rate

of substitation. 1t shoukd be mentioned here that there does not

seem o be an accond with regard to an interpretation of the

recoupment pericel in varioas centrally planned countries. Only

the Polish planners rely explicitly on the interpretation of T

with the help of related scarcities of lbour and capital.

2T However, it must be stressed aguin here that a given invest-
MCNt project is not necessarilv dropped as a result of economic
effectinveness of investment evaluation if the urgency for the
prn':cq was established and connirmed carlier by a halance shaet
analvsis.




In general, the most effeaive use of capital is achicved
I))‘ \L‘lt'(!ing a4 prajea [l such tha [l T* - (.'I (ar [I
T*C)) s the Iowest among given set of aliernatives
Mare generally, for the purpose of comparison among
altermanives resuling in ditferent levels of annual output,
the evaluation Tormula can be expressed as:

1
[y +C
TI’ = minimum o3

where £ mdicates amual production,

This basic Torm of the svnthetic formuls s the simplest
device used for comparing various investment alterna.
uves, takimg o account relative searcities of Tabour and
capital. Te has been aceepred than there does exist an
optimal social marginal rate of substitution which s
cqual to O <TT< A, where A periad of amartization =

However, 1o achieve an exaat quantitative estimation ol
the social MRS (marginal rate of substitmion between
labour and - capital)—or, in other words, the standard
periad ol recoupment—is obviausly impossible, owing 1o
the existence of an almost infinite number of investment
varnts durving the plinned periad under consideration,

An approximution of the social marginal rate of sub-
stitution has Ieen arrived at, for example, in Poland,
Iy means of  survey which s said 1o indicate that for
the bulk of the existing old industrial plants, their mad-
crnization can vield 4 recoupment period above five:
this is considered as a real altervative to which ather
caleelations can he compared. Rough corrections were
made for a Tew other factars, such as the SIVIET O1 R
matertals and transport and on the cost of transfer and
urbanization of rural manpower. Finally, a value of 6
was adopted for 7%,

In countries where a uniform standard period of re-
coupment prevails, it has been established in limits of
five to six vears; for Hungary five, for Poland six, for
instince.

It was realized very soon in these countrics, howcever,
that the common fact of limited substitution and mobility
of production factors should be somehow tiken into
account. either by setting different normative periods of

o ahis long discussion, 1wo extrenie positions have heen
refuted

Those wha postulaed minimizing capital outpul, that is, those
who advocated the least capital intensity of the process of reach.
ing the targets (7= 0) laid themselves open to the charge that
their criterion culs across the path of technological progress and
results in waste of Libour foree. Clearly this could not be aceepted
as a principle of cconomic policy.

On the other hand, those who advocaed minimizing current
costs/outpuy (7 = 1) ignored an HOporLnt question in running
the developing economy~—the shortage of capital and in a sense
this means a waste of scaree investment funds. True, they could
point oul prima facie good reasons 1hat in the current costs /oul-
put “index” the dividend by definition takes care of capital
outlay, since it includes depreciation allowances, Howcever, depre-
ciation allowance per unit of output amounis as a rule 10 very
little, while in the planned economy, the absolute magnitudes of
cwital involved in this or that project are of paramount
Importance,

Processing staple in synthetic fibre plant at Torun. Poland

recoaupment for cach branch and cconomic region or
some other Wy,

In same comrally planued cconomies liest of all in
the Soviet Union-—the differemiation of 7% Tor hrauches
and economic regions is conceived as importan
INStrument o ensure certain preferences of planiing i
tharities. Sinee 7% level undoubtedly inflicices invest
ment decisions Ieft 1o lower echelons, its ditTeremiation
is being used 1o bring these investment decisions in lhie
with the general Tine of investment policy pursied by
central plining authorities. In geueral, according
both current practice and proposals  raised, plianning
autharities in the cemrally planned cconomics can inlly
ence investment choice by means nf the two following
methods, among others:

(1) Establishment of ditfercmtiated 7%'s for ditferem

branches and economic regions:

(i) Employment of differemiated coctficicms in arder

to correa wages, prices, and so on ?!

" The correction of 1he Libonr cess by means of an appropn
ateocthaent designed 1o reflea the avalabihity of Taboar o
given econonne region s been proposerd i an istruction issned
in Poland. Problems of prices of mported o expostable con
modities are deseribed below (e pagec 23 16113,
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These incthods by no means exclude ciach other,

Among factors which are taken mio account in dilfer-
entiating 7%, for example, for branches, atnention is most
often called 1o the following :

L. Differcnces in capital longevity: it is considered
that plants with longer life period should have langer
periods of recoupment;

2. The importance of 4 particuliar hranch for the
over-all cconamic development of coumryy longer
periods of recaupment for those branches ensure prefer-
ences for extra progress of techniques;

3. Differences in pace of 1echnical progress m vinous
branches: branches with « higher rate have o sharter
penod of recoupment;

1. Differences in capital endowment: it is considered
that branches with high capital - Libour ratio should
have o longer period of recoupment,

The factors enumerinted do nat exhauyst all aspeets which
are taken it consideration in dilferentiating T#* for
particulur branches. This problem is under current study.

Some countries which use. in principle, i uniform 7
for the whole country allow its ditferentimion by means
of gquantifable criteria, In Poland, for instance, intro-
duction into the synthetic formula of o coclficient that
takes into account the duration of the operation period,
means, indeed, real differentiation of T*. Preliminary
computations proved that, for instance, in Poland where
the uniform period of recoupment is used together with
such a correcting cocfficient, the results obtained do not
differ substantiully from those obtained in other countries
where differentiated 7% are used. Actually, in most
centrally planned ccanomies, normative periods of re-
coupment are three to seven vears, that js, coctheients of
comparative effectivencss are established on the level of
0I5—03. An investment variant with “worse” coeth-
cients—that is, lower coethcients of comporative clfective-
ness or longer periods of recoupment—cin: be aceepted
only in exceptional cases,

I)E\'El.()I’MENT OF THE SYNTHETIC; FORMULA

Formula (3) represemts the simplest, therefore hasic.
form of synthetic formula of cconomic clfectiveness of
investment. Investment variants differ no only in re-
spect to substitution between libour and capital, The
synthetic formula has been gradually developed by k-
ing into account dilferences AMONg INvestment virams
with regard to ditferent patterns of gestation and frui-
ton: (1) extent of immnhiliz;niun—tic‘up or “frecze”—
of investment during construction; (11) length ol period
of explaitation; and (iii) time-shape of production costs
during 1he period of exploitation,

It must be observed, however, that cven this svnthetic
formula is a rather general one, which iy changed or
adapted to suit the particular requirements ol any system
analysed, It is not applied mnchscriminately and  sche-
matically for all cascs.

Period of construction

In comparing investment variants, if they dilfer in the
duration of construction, account is taken of shortening

"

or lengthemng 1he period of commissioning .and henlding,

Feconomic  etfectiveness of 4 particular investment
varint depends heavily on its “canstruction period”,
that s, on the scope ol “immobilization™ of the Invest
ment resources. beis obvious thae longer construction
periods imply - simply longer periods of “timmobilizy
ton™ of mvestment resourees emploved i the consiruc.
ton ol plant Fhis impact of the diration of constru
non - period upon cconomic effectiveness of imvestment
of . given investment variant can e mcladed mothe
svnthetie formula in ditferem Wiy,

I the Soviet Union o cocthcient {5 has been o
duced, which takes into account 1he average immaobiliza
ton effect that can be obined in given hranch In
the productive use of capital investments, and s deter
mined according 1o the compound mierest formul.:

L, =(14+*) 4

.

where E* s the normative coelicient of ctfectivencss i
the given branch and ¢ is the immabilizaton period
maastired i years.

bncases in which the deviations of actual con ruction
pertods from average are very snll, coethciem £, can
be determined according 1o the simple interest formula:

I, =1 4Fn )

b Hungary * and Poland® the average “immobiliza-
tion period”, as it is called. is computed according 10 the
Tollowing formula:

hH,
2 [r(tb_t>
t—-t, -
wo= - - °S
= )
where:
i average “period of immabilization™

{e investmem outlays spent in time " dating from
the beginning of construction period;

————

* The immobilizoation pentod of particular paris of investment
outlays during e pertod of  consiruction signities the period
berween the date when such outlivs are incurred and the date
when the project as o whole i put into operation,

Y liporava metodika, Recently Vo Vybornov, in “Fkono.
wicheskava otvenka faktorn vremeni pri rekonstroktsii deistvu
vushehikh predprivatiy®, Voprosy ckonomiki, No, 8, 1962 (Mos-
cow), has exposed indetail o method very similar to that pre.
sented in Hungary and Poland,

FMIKIOs Ajn, “Vliyanic srokov stroitelstvz na effektivnost
kapitalnyk viozheniy”, Plunoroye khoziaystro, No, 10, 1961,
Mo Ajiai expresses the cost of the “frecze™ as an integral of a
bine tuncion.

‘a

] hds

n

where ¢ s the number of vears, and & = H8), the investment
mput. Fhen, aiming at an operational approximation, he deals

with the problem substmtially in the same way as Polish
methodology does,

A Kulecki and M. Rokowski, “Uogolnienic wzoru efek-
1YW nOSET s ety Gospodarka planowa, No, 1, 1959,




I consruction periad;

/ total tvestment

For pracical purpases it 1 often assumed thae »-
b 20 (Thas assUMption s th‘()r('li(.l“} correet when
mvestment expenditure s cqually distributed over the
construction permd.) With 1he average immaobilization
period™ 2 onld investmemt expenditure caleulated in
the evalition Tormula amounts 10

I | 4‘(/ W O

the “immabilization cocthaient™, Thus, the
basic formula takes the shape:

where ¢

I-.IIN Atq.n )+
P '

| "\

i

It may be noted that farmula (6) is simitar 10 tormul.
(1) used in the Soviet Union; in (4a4) there dppeirrs
L - ECy while in () there is o term (F+ g n). The
resemhlinee is only formal, hawever. Fconomic iner.
pretation of the coefhicient g m () and F in (4),
delivered I thearcticians, is rather dilferent. While
the Soviet Union it is simply accepted that K i equal
o 1 T, in Poland o rather sophisticated  reasoning s
presented wjustify the application of g and tinal hasis
For its calealation. The main lines of this reasoning are
presented helow, As a starting point one assumes that
longer gestation means lasses incurred hy the national
ceconomy, ‘Fhase lasses can he mcasured and expressed
by coctheient - This coefficient has not heen asstumed
as equal o b T bue derved fram o comhination of the
margimal net output capital ratio and 7

Far the purpose of planning and control, the cen
trally planned cconamics have claborated the normative
coctheients far the construction periad which should be
fallowed in investment planning far the various kinds
of plans,

M grow capital ouipar raio == m. 1hen mmonal - incomne
“produced” cach vear by ane unin of gross investiment = | /7y,
and wational income “produced” by onc unit of net invesnmem
b - where 2o a0 cocficiem of replacement of fixed
assets. Fo mercase national income, however, i is neeessary not
oniy 10 invest bt also 1a cmploy an additional labonr faree,
When the labonr force iy alrcady in tull emploviment. 1here i
need for some additionad investmem in order to “free” 1he
reguired labour force,

Therefare, an increase in national incomne cqual 10 “d” cn
be obwined hy:

() some divect mvestmen cyual to nr e d, and

(i) some additianal imvestnem cqual to (red) in order 10
“free” the required laibour foree; the term " denoes real
wage ratio.

Addinional investment 1. reqaired during he maximum
acceplable recoupment perind T* would be rod o T* and
ncrease of the gross national income by the amounr of “4”

Operatton perrod., Impact of technolo gt frogren

Vanants ol .y maestment proear nsually also difled
from the viewpont of length ol producnng operation,
At the |1c_g|n|nn_g ol cvaluatmn o coonomn ctloctiveness
of Investment m some cantrally planned ceottonnies, the
period of aperation m calcnlations was assinied gl
to the phvsical ite ol the cquipment. Howevor, qlh
hecessity to ke acconar of ol obsalescence o
cquipment caused In rechngogl Prosros was more and
maore uh\'lnlllx.

In some Soviet indisenes 1he method of disconmime ™
outputs and operating cost s nsed. Foy tstace, Seandard
Methodology jor Determmimng conam, Eflectieene,
of Potwer Plnts vecommends the tollowing mcthod:

Parc b When CHMAT varies e tniction of e

Svarumts may ditfer i the volume andd nmmg ol
mvestment and np\'l‘.llillg COSES I SHccessive operation
units, For making them comparable, wnvestnient ind
aperating costs should be convertedd TN

(«) Compound wterest formuls

() Feanomic effectivencss ol vvestient stindind
cocthicient ~125 per cent as the discoun Facton

(¢) Developed GIpacny period.”

Aecording 1o the Polish standard methodology, for
mulae (3) and (7) were derived under the asstimption
ol a peniad o operation cpral toan average o called
standurd-period ol aperation within an indvstril sector,

In the case when the anticapated operational period )
the investment variant nnder consideranion difers Trom
the standard operatianal perind mein Poland n.
abaut 20 vears it hecomes necessiny 1o make an appro
priate correction with regard 1o hoth ontput and operat
g costs adopted 1 the synthene Tormula (7). Thas
carrection has heen hased on the reasemimg Lccording o
which individual investment projects e tieated s
of the mvestment pracess in the econonm s o wholc

Far this purpase, a conventional model of coonomic
growth fairly dose to the wal eondinons, s hoen con
structed, o this maodel it s assumed that

(1) Over-all investment increases anmlhy ar con
st rate of 7 per cent; whereas

(1) Operating costs increase annually e constant

rate of 3 per cent: and

units regquves Cadditional” mestiment et vomed 4 T,
Under these assimmptions, grow mahonad meome Prrovear, pro
duced by one it of INVESITICNY, 15 cqual 10

d i
med v Tored mid

Fhus, assunnng Il cmplovinent, w0 follow s 1t

—one unil of gros invesinem Cproduces™ 1o 5T of i
of national incon,

—one ko et imvestnent Cprodace U s P 0 o
unns of net national income, and thn s o .

For Polish conditions, the follow g valines were accepred for
caleulating g.:om 257 6w U5 p 0.03—deprecianon
amounts 105 prrocent b Los been assined 1o he 3 peiocent,
taking into account bigh rales of ecomat exponsion. tls,
q. = 0.15.

In Frungaey g o8 avaimed oy eqnat 1o 11T




(n) Tle standard fength of aperation periods of now
Ivestinent Projects s twenty vears,

Under these asstiptions, the values ol 7, corrective

cocthicient lor output and ot Y, corrconve coctherent

HH

tor np(l'.llin;: CONS (nl'l'('qnlndmg Lo varnous opera
non periods () can be calculated as shown e the
lollowing -

" 3 10 15 20 S
/. 0,387 0.663 (.80 1.0 [ 1
Y, 01,30% 037 .80 1.00 1171

s 33 4t 13 S0 A
1171 1.2 1.25% 1.2%4 1302 1.35
31N 1S 1.554 1.049 1.731 205

I tolows tha projecis ol twenty vear period of Ot
ton can |X npl.m'd In those ol o torty ven p«'lin(l of
opcranon, provided that the capical ourpne rata ol the
Latter as Tngher than dhar of the tarmer by ao more 1
B per cant,

Thus the Pohish tormula of ciTectivaness re ovabares
the values of 22 and € lor o Ziven project i terms ol the
standard operation perad,

I

R Y

pltgn vy
Pz,

According o his tormmlbas it many he casily dlustrated

minium N

S has bean asimied it cvany vear s imyvestnents of
average dirabithin: o vears are crrred one These investmienns
growcach vear i the v ol @ per cent Phins, ol arrem
mvestiient s /(A o) ivesiment ot the provions vea
(k Dyt (b4 a0y and as of (i Iy scesage L o+ 0y

Fhe valne of tived assers operaing moa gnon vear aals i
sttis of net wvesimient completed dnring the pernod of 7 ven s
trom (n Iy 1o 4 o0 nanelhy,

no 1
1""'_.2""" =

Hehe capial omipn rato s U ontpat ol anetimg fined

ety el
(' I )N
I H
~ M - bt

" i

Vvntages of constrncting plants with a Tonger pecod of op
eration tun the stmdard period o s expressed I ihe equanon:

how the valuc of £ changes with ditterem operational
perods. For that purpose, all other parametas 14 n
Cooond L oare assumcd constants s convenient 1o de
compose tarmla (N) oto mvestment and ot compo
nenes: naancly,

! I
. 1/ / ' )
g1 4 () . Nt
r7s r/

The table below proscins the values of these two con
ponents ob £assumiing the following nimerical values
tor the paramaters: Ty vears: LI wo

vears: € K 2 1.

| )“
'
“I,‘ 14
REROPA
o
I‘fd

Cocthaem Z, van be nsed 1o I'('l'lzlu' the denommatos ol 1l
svithenc evatanon forinda 2 Cannual outpin of o ERen projpeet
watfean operanon peviod of e vears) by the cquis alen onipul
(Z, I ot a projear winh the stmdard opeiation period (i),

A donger penad of explotanon corresponds nat only 1o the
How of grearer ompies but alse 1o 1he How ol greater costs, A
stirlar form ot cquation can e obined for the “cost”™ side of
the mphcations of - differential operation periods by analogy
with the previons roasoming;

( I )h
i
«, I

C, ( | )n\
S
f+:

The only difference ssin aihe vailue of ¢ which s the discount
v tor operatmg costs. Whereas the How o ontput increases
At rhe annnal vate ol G cosls icreise, comparison with
previons vears, normadlv e a lower rate, as aesalt of the sue
vessive reduction of operading aosts per umit of output in the
wore modern, Tater binle plants, In Poland =0 s assumed [RSLLEE
oS porcent winde “uT s el at T per eent

5 1t 1
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It follaws that:

() Lis ar mimmum for the penod ol operation - =
IS vaars, which is even shorter than the standard
pertods the physical Bile ol the project may e
much longer than tha,

() s decreasimg frnction ol » up to this point
hut thercalter ics an increasing function ol #

I

For the sake of simphihcation of the caleulation, syn-
thetic Tormmbe (%) can be presented - the Tollowing

Torm:
(' /+(‘)/
. . )
| = T 9)

,)

where [ 100 - gy and the value Tor 5 are given
measpectal table, For practical apphicanon, formada (9)
1s Turther claborated into the form':

G./ H.') h+.§ _
I: . . lo g
I)

where two categaries of operating costs are distinguished,
€ stnding principally fur Libour costs and 8 for other
camponents ol aperanmg costs, particularly raw muanerials

FCaay be olserved 1tha trom the Polish formuly there fuol
Toves anoptunal speration period which s finction—given the
parameters—of relation bhetween mvestiment and OPCTaNNg Costs;

Il 4gm
.

Hoas acknowledged that ihe opnmal operation: periend  should
depend an the e of tediieal progress incach induostiy, Fhe
analyas of techmical progress has not been siuthaiently advanced
ver o allow for fornmlation of different normative " '« W is
aHowed, however, in praciice 1o change the calenlation on ac-
comnt of the rate of 1echnical progress which i distinetly ditler
et from the general —normatis e--one,

B Coctliawats & have been calenlated so that the resilt of
calenlation, according 10 sunphificd fornmla (9, i egual o
thar of 1he developed formmla, that i,

1 . 1 )
(T J+ (.>b_ _r]+(.\

p Pz,

This cquation s fulfilted if:

Iy
Tt

WEAY

b=

Thus, the value of “b" is dehnite for a given ratie [/¢€ and
for given n. It has heen found that in Padand the recoupnient
period so corrected far varions indusirial sectors—according 1o
their average operating period—is not so diferent from thar in
other countries which use  ditferen reconpment  periods  for
VATIons seclors,

Thermo-clectric plunt at Turoszon

andrepairs™ This method  permits hringimg up the
advantages of the varane characterized by o smabler nse
of rasw materials and other materials,

*
L

So Tav it has been assumed iz the svihetic Tormula
that oul put and OPERItiNG Costs Tenin constant (||||'|||.~,'
the whole operation period. A methead has been devel
aped which permits taking into account vanons time
patterns of output and operating cost during the O
ton  period.

The way of reasoning is similar 1o the case ol peneral
izauon ol formula (Y) far projects with dhiTerem oper.
tional pertods,

E\’ALUA'I'I()N OF IMPORT SUBSTITETING AND EXPORT
PROMOTING PROJECTS

As already indicated, the centrally planned cconomics
and particularly the smaller countries, such as Crecho
slovakia, East Germany, Hungary and Poland, pay
growing attention to foreign trade. This is apparcnt in
all the fickds of cconomic palicy-—development planning,
pricing policy, investment evaluation, wnd so on.

At the ineeption of the Tirst industrializaticn plans and
during their exceution, the prospective returns in foreign
trade were not considered as a very impartant factor for
investment allocation in the centrally phimoed cconomics.,
On the contrary, it was considered that Tollowing the
comparative advantage argument would petnly the old,

I as recommended than, tor materabs prncbased tron closely
connected plants and also for ather mam rave nterials, costs
siontld be caleulated not on the basis of existimg prces, b, as
far as possible, on the basis of value for 77 known fo: those raw
naterials,
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Pt of e bactoy “Danubrana™ in Bucha: . it

backward cconomie structure of country, Etforts were
directed towards creating a4 new cconomic siructure
favourable toa fast and steady development, on g diver-
siticd indusirial hasis. Achieving 1his principal aim, thae
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ise having developed new capacities in fuels and in basic
semi-hinished products for the capital goods and chemical
industries, the centrally planned  cconomies changed
their attitude towards forcign trade. This was reflected
meprice reforms, bringing internal price relations closer
to world price relations, i development planning, and
also i methods aud aireria applicd o investment allo-
Gion,

Fhe tormulac devcloped Tor evaluation of fvestment
projects, serving for comparative analysis of the various
techimcal solutions of given investment LIrgets, were
being adopted for comparative analvsis of the various
proiects for export promotion and import substitution,

Ias explicity expressed in Polish Titerature and otficial
mstructions that the svnthetic formula claborated  for
myestment project evatuation can be applied in evatuat-
g mvestment projects connected with foreign trade - -
substituting domestic products for imports and promot-
g exports, Thus, the investment evaluation which was
mitially contined within o narrow field of alternative
solutions of .1 given 1nvestment target 1s heing given
wider application,

Certim: moditications are introduced in the Polish
lormula when itis to he applied for evaluation of projects
comnected with doreign trade. For  that purpose the
tormnla vsually has the following form:

(}rsc)oss
D, = . 13

’ D

I this formula Dy indicates net annual exchunge
carnings: it is caleulated by subtracting the foreign inputs
(specihicallv, the value of imported and exportable com-
madities) from the gross exchange carnings. Also, there-
fore. 8" stands only for part of raw material inputs which
are not subtracted from gross exchange earnings,

For smaller projects, carried on by decentralized enter-
prises, - further simplification is used:

o [+(,‘,,‘
P_‘s'l’
where:
q coctheient of cﬂiucm‘_\' (¢ 0.2,
o

Sannual operating costs excluding depreciation al-

lowances and forcign inputs;

, . : .

1 annual value of cutput, caleulated on the hasis of
torcign market prices and then converted into
domestic curreney special exchange rate;

St value of mported and exportable commoditics
which were subtracted from operating costs,

The project can e aceeprable whenever the vilue of
the ritio above is smaller than one. In guiding the
evaluation of small investment projects, coefficicut ¢ and
the exchange rate are nsed as mstruments of the invest-
ment policy,

In Hungary, where forcign trade is of great im-
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portunce, even the “basic™ formula®™ of cconomic etfec-
tiveness of investment ditfers substantially from the Ivpe
ot “hasic™ or “comparative” formulac used in other
centrally planned cconomies. Special attention s paid
to correet both inputs and outputs of new projects for
“soctal™ accounting prices, hased upon the actual pur-
chasing power of Hungarian currency and world market
prices of commodities. The economic effectiveness of
ivestment s expressed in s “internationally comipar-
able™ values in the following formulac:
(1) On the level of a plant:

. T_/1,‘—Ah—1_
Y MaBtE, (I
(i1) On the level of the cconomy as 1 whole:
o = T 15)

TMAA A AAL+F,

Leuers used in the formuliae denote:

T = gross value of production expressed in forims. It
is obtained by multiplving the world market prices
of the products by the respective quantitics pro-
duced. In caleulating  forint cquivalents from
rouble and dollar prices, exchange rates of 3.00
and 45.00, respectively, are ta he applied;

A == value of used imported materials in forints, cileu-
Lated at the same rates of exchange;

A = value of domestic raw materials;

L == allowince for depreciation:

M=ol wage costs on plant level including taxes
and social security contributions;

1 The description is based on a dridt insiruction prepared in
August 1959, In the memorandum for the Second Conference
of Chief Economic Advisers, held in November 1962, Criteria
of Investment Mlocation in the Hungarian People’s Repubiic,
the formulae were presened in g slightly different manner:

(o Po =M 4 .
W02 (4O L
e, = P” . -’2\
TUHEMAA+02 140 8
where:
¢, =indicator of cconomic efficiency at enlerprise level:

¢y = indicator of economic efficiency at national cconomic level;

P, = gross value (per annum) of production;

M =outlays (per annum) for materials, energy, intermediate
goods, elc.;

-4 =annual sum of amortization:

W = annual outlays for wages;

! =outlays for investment;

C =working capital nceded to operate investinents;

.2 = normativc coefficient showing how much a unit of fixed
and working cupital funds contributcs to \he increase of
net national income.

While in formula (1) the values of M, 4, W, Iand C are com-
puted by taking into account only the outlays of the enterprise
which is going to operate the investment project in question,
in formula (2) thesc outlays are calculated for the national
cconomy as a whole. It 15 observed that “whenever it is possible,
formulac are calculated also on the basis of export and import
prices prevailing at the given period”.

Boand Fro amounts ol nnonal moome not reahized
hecause of the “immabnl zation” ctfect ol imves
ment. By denates the immobilizanon cffeat ol 1he
fixed investment and -, that ol the arcubiting
aapital,

Thus, cocificient gi expresses valie added (deprearation
excluded) per unit of wage costs combined with “im
mabilization”™ ¢ffeet of yvestment, Cocthaent ga, used
tor calculating effectiveness on the level of the cconomy
as a1 whole, expresses pross value of outpuL per it o
appropriately caleulated full social OPCLAtING Cost,

These formulac of ccononne elfectivencss of muest
ment permit o cemparative analysis of vanons projects
connected with forcign trade. Comparanve analvas s
being carricd out within the indnstrial scctors and aiso
among different sectors, Apart from s ments 1 project
evaluation, it also helps in rnderstanding where andd
why cconomic cthcieney varies because of mternational
conditions,

It is considered particularly instructive 1o pertorm the
comparative analysis by following the links from one
technological process 1o another within an - industrial
sector—this is called the effectivity amalysis of the subse
quent phases of production. This tvpe of analvsis s
particularly recommended for the stel and the chemical
industries,

It is also acknowledged that the comparative analysis
is not sutlicient for project evaluation. While, when
correctly performed, it can show which alermative s
better and which is worse, it does not sav whether
“worse™ means “still good”™ or whether “hetter™ means
“sufficiently good”™. This problem is not solved by the
formulac. It is rather exceptional for o final criterion to
be established by the authorities. This is the casc, as
shawn above, for small investment projects i Poland.
As a rule. the final choice is taken by the anthoritics
wha, taking into account the general economic situation
and the development policy, put certain limits «n the
values of cconomic eifectiveness of investment coefli-
cients,

ANALYSIS OF INVESTMENT IN LARGER SYSTEMS

The inadequacy of investment efficiency snalysis con-
fined 1o individual projects is commonly recognized in
the centrally planned cconomies. It has hrought about
attempts o scrutinize investment in larger systems. The
predominance of state ownership facilitates an_invest-
ment analysis of large programmes consisting of sets of
projects ar even branches. Completely satisfactory meth-
ods of analysing investment in larger industrial systems
have not vet been worked out. They are stll in a pre-
liminary phase of claboration nd cxperimentation,
Among them, particular mentionr may he made of some
simple methods applicd to the analysis of : (i) large
multi-purpose projects; and (i) systems of closely
connected projects,

An analvsis of multi-purpose projects is most often
conducted in the following way : i given multi-purpase
investment praject is broken down into component parts
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which e i taeng compared with their feastble alterin
nves. Suchoan analviical division™ of given muli
purpose mvestment s most often muade o cear e
speatbication of final efects of this mvestment and 1he
distribution of both investment oulavs sind aperating
costs i accordimee wirth those il effeers,

Some ditheultios sirise. espectally wath regard 1o the
distribution of outhns for such project, which mas
render services o ditferenn tinal cifeas, Tn some ciscs
both investmen outliys operating costs of such
service rendering project (a part of o muln purpase 1
vestment projecty are apportioned among the tmal effeer s
sing s services according tohe amoum of serviees, !

Thus, o muli purpose investmen project i anahvo
cally™ broken down imto parts, which are compared with
then aliernatives. An alternaive nght e for stanee,
@ completely independent project. Fhe abiliny o formu
Lite il real alternaive solmtions is ane of the most
rportan skils i mvesrment analyas,

In orher cases other marhads of cthaieney aialysis ol
multi-purpose invesment projects i cmploved. T
mstance, in the evaluation of Lirge investments mvolving
the use of warer Tor irrigation. energy, dlood control.
transportition. wd ahe Jike, the following methad Trs
heen used,

Ourlavs referring 1o cach component part ol such 4
mubi-purpose investmenr (for example. irrigation) have
been assumed s equal 1o outliys on an individial (irri
gation) project with 1he same capacity. Thew outlays
tor all parts. compiled in the same manner. have heen
totaled and compared  with real outlivs on a4 given
multi-purpose  investment project. This micthod - does
not exclude, however, the necessity of elaboration and
compararive amalvsis of ditferent variams of multi-pur-
pose projects with vespeet o localization and rechnical
solations, among others. Multi-purpose tavesiment pro
cets differ from svstems of connected projects. While,
in the first cases investment s usually carried on by one
cconomic orgamization, i the second  case, series of
Projects are initited by ditferent orgamizations. Accord-
g 1o research experience, substantial benefits cim be
obtained by analvsing svstems of projects which are
closely connected.

Twao specilic categories of closely conneeted investment
systems may e distinguished::

(1} DitTerem projects, quite often, are so connected
that a solution concerning one of them exerts an
influence on solutions for others with respect 1o
localization. size and related factors:

(1) A given system of connected Projects exerts in-
fluences on o whole cconomy which mav he
satisfactorily detected by means of ()r(lin;lr_\' cul-
culations of costs hased on existing prices (im
provement of the transport sysiem, for instimee,

These systems of closely connected projects most often
appear man analvsis of  mining and manulacturing
projects mav be exemplified by

UG Matling "Rreapmve problemy chonomichieskoy etfekrin .
nosti Kapitalnykl yviosheniv i elehiritikansii®, Voprosy chonom: ks,
Noo 21962,

8

.\h('l'l].lll\'(' cnergy S_\'Nl('ln.\:
I Coal mime combined with thermal power station

and tansmission lines:

20 Brown coal mune wirh thermal power station and

Transiission Jines:

s Wnar power station with transmission lines,

Aernanves of sulphuric acid manufacraring system:

b Elemental sulphur mine wirh sulphuric acid manu-
Licnring plang

20 Anbhvdrite mime with sutphuric aeid munulacruring
phint.

The tirst question which arises in 1he process of
anthvsis of svstems of connected protects is 1o determine
the scope of 1 system 1o e analvsed and to formulate al
s real dricratives, Bringing out as many real alierna.
tves s possible is one of the muain reguisites to - dis-
covering e aptimal solution,

In simpic cases, qprmtitnive analysis with regard 1o
swstems ol conneeted projects might he conducted by
means ol the same cvaluwnon formulac cmploved for
mdvidual projeas,

I more complicated cases. the Tormula used must he
adisted 1o the nature of the problem 1o he analysed,
Fhe Polish instraction vecommends the following for-
mulapplicable o svstems of connected projects:

=3 F a,

where:

Ero alectivity index of i svstem of connected plants:

k. cllectivity index of the 7-th plant (calculited ac-
cording to the explimed synthetic formula); in
N (raw materials) covers only those raw
materials, semi-inished products, ete. which are
purchased from outside the svstem;,

o, coetheient denoting the use of the product (serv-
ice) ol the ah plom per unit of the final
product of the system: thus, this cocfhicient shows
how moany units of the product of the i4h plant
are necessary 1o obtin g umit of the final product
of the analysed system. Henee, cocficient a; for
the plane which is the last link of 1he svstem
1s cqual to 1,

EvALIATION OF INVESTMENT IN EXISTING PLANTS

In the contrally plinned economies, more attention has
recently been pund 10 comparative cfhiciency evaluation
of investment in new plants versus expansion of existing
ones. Especially now, after a series of basic projects in
mining. clectric energy, metallurgy and chemistry have
been commiissioned, it is often possible to increase pro-
duction ctheiemtly by means of expansion and modern-
1zation of existing plints. From the viewpoint of poten-
tial demand and smooth assured flow of inputs, the
purposefulness and concept of the modernization to be
undertaken are analysed by taking into account perspec-
tive development of whole Dranches,




Lscnbling w steam turbine of too.oon Filow-ats capacity inoa
Lemngrad fuctor

Some pertinent methods emploved in Poland e
presented  below, Tor in dhis country they have been
deseribed in official istructions in more detail. Although
shightly different methods are used in other countrics.
the general approach does nov differ substantially from
the one presented.

As regards evaluation of investment in existing plans,
- principle, the same evaluation methods as applicd in
the casc of comparisons of new projects s recommended.
Foas assumed, as a general ke, that in such analvsis
caleulation covers: (i) onlv those investment vutlays
which are 1o be incurred in an existing project, but it
does not take mto account those outlavs which were
meurted e the past and are expressed i the value of
the existing asscts: (i1) operating costs and output (sub-
sequent madernization investment).,

With due attention o this general rule, comparative
analvses of different kinds of investment in existing
plants. such us modernization, expansion and renovation,
among themselves and against the new project are
examined. In particular, thorough cfhiciency analvsis of
expansion and modernization is carried on in the case
when an aliernative of o new project is feasible.

It is recommended, morcover, o maintain 1 continu-
ous malysis of all feasible additional investments in
existing plants. As a hasis of comparison, in such an
analysis, an alternative of increase in output obtained by
huilding & new plant is used. Generalized characteristics
of modern projects might often be used as such a basis.

In cvaluation of investment in an existing plant, 1t is
reccommended to explore: (1) purposefulness of liquida-

Segments of Plowing ma: hinery are hoisted for wesenbly in the
Nevsby Engineering Plant of Leningiod

Pouring metal at the continuous casting installation of the iron
and steel qworks of Novo Lapetsk tn the Ruscan Sot et Fedeial
Socialist Republic
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tion, or extending its operating period by means of
major repairs, involving important replacements: (i)
effectiveness of different modernization solutions, Liqui-
dation of the old plant is justificd when its moderniza-
tion alternatives, as well as the effectiveness of major
repairs, are lower than the effectiveness of building «
new plant. Such a result of caleulation, although essen-
tial for undertaking o decision o liquidate, must he
supplemented by analysis of other factors also.

A comparison of various modernization variants 1s
conducted by means of 4 general formula of cconomic
effectiveness of investment. It has already been stated
that an approval of a modernization variant should e
checked against the new project.

It is neither possible nor adequate in all cases to com-
pare investment in existing plants with investment in a
new project. For instance, in efficiency analysis of invest-
ment, bringing about so-called saving c(Tects in some riw
material input coefficients, different methods of evalua-
tion are employed.

Case ofF YucosLAvia

The economic system of Yugoslavia is substantially less
centralized than that of other socialist countries. More
ctphasis is laid on market mechanism and economic
auonomy of state enterprises.

While the gencral principles of evaluating the eco-
nomic effectiveness of investment remain similar,**

42 Cf. Albin Orthaber, “Scientific and Methodological Problems
of the Choice of Preduction and Investinent Variants”, Ekono-
mista, No. 1.2, 1958 (Warsaw): and Dimitrije Misié, “Pmblcnu
of Implementation of Investment I’ulic',v“, Z prac chonomiston
jugostowianskich (Pansawowe Wydawnictwo Naukowe, Warsaw,
1963),
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A thirty ton part of a giant jour-hundred-ton planing, milling, boring and drilling machine tool being mounted in place in the
Stankolt Works of Lemingrad. The mackine will be able to handle n

ork-picces weighing up to onc hundred tons

some practical criteria used in Yugoslavia differ sub-
stintially from those discussed in the preceding sections.
By way of illustration, a short description is given
ol the methods used in the Yugoslav State Investment
Bank when proposals are made for obtaining loans.*

The plans (federal, republican and local) set the global
proportions of resources to be engaged for certain pur-
poses (sectoral allocation) and the banks organize com-
petitive bidding for the financing of projects within the
limits of these propositions. Prospective investors send
i their investment programmes comprising  detailed
technical and - conomic  documentation in respect to
investment costs and expected cffects. The bank submits
these investment programmes to a detailed scrutiny
along the general lines prescribed in the Decree of In-
vestments. In this law certain criteria are mentioned,
such as the rate of interest, the level of self-participation
i investment outlays, the repayment term for the loan,
the term within which the construction js to be com-
pleted, and the investment cost per unit of output. All
these criteria, however, are mentioned for the sake of
example and no order of priority is specified.

For the organization of new competitive bidding, the
Board of Dircctors of the bank establishes a definite order
of prioritics, using both the criteria mentioned above
and a number of additional ones. Thus, for example, in
the decision as to the organization of competitive bidding
for projects of expansion and modernization of exis