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Preface

A LARGE PAKRT OF TH1S 1sSUE of the Bulletin on Industrialization and Productivity is devoted to

studies and bibliographical material on planning and programming of industrial develop-
rmeut—a subject of basic importance to the developing countries and on which increasing em-
phasis has been laid, in recent years, by the General Assembly, the Economic and Social Council
and the Committee for Industrial Development of the United Nations. This subject has already
been dealt with, in some of its aspects, in the fourth issue of the Bulletin, and further studics arc
being prepared for publication in subsequent issues.

In the first article on this topic, “Evaluation of Projects in Predominantly Private Enterprise
Economies: Selected Procedures, Based on Case Studies”, an analysis is made of the procedures for
sclection of industrial projects which have been proposed for use or actually applied in case studics
rclating to seven countries. The article contains an appraisal of the mecthodology to be used for
evaluation of projects in industrial planning.

This article is followed by a note on the meeting of an expert group which was convened by
the United Nations Secretariat to make recommendations on the claboration of programming or
pre-investment data, particularly those on inputs and investment costs in certain industrics. The
note contains a summary of the recommendations of the group.

An article entitled “Methodological Problems in Long-term Economic Development Program-
ming with Examples from the Yugoslav Economy”, by Mr. B. Horvat, deals with programming
techniques, the scope and goals of long-term programmes and the pace of economic development
under the conditions of that particular economy. This subject should be of interest to economists
and planners i~ countries with different economic and social structures and at different stages of
develcpmeni.

The first part of 2 preiiminary bibliography for industrial development programming, relating
‘0 industries in general, is published at the end of this issue of the Budletin. The second part, con-
cerning chemicel and related industries, will be published in the next issue.

The Bulletir clso contains a note on a seminar on industrial estates in the region of the Eco-
nomic Comrussion for Asia and the Far East, which summarizes the seminar’s main conclusions
and recommendations.

Finally, another note presents the United Nations work programme on industrialization, in-
cluding an outline of the projects undertaken or scheduled to be undertaken in the three-year

period 1961 to 1963.
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Evaluation of Projects
in Predominantly

Private Enterprise Economies

SELECTED PROCEDURES, BASED ON CASE STUDIES

Prepared by the

Division of Industrial Development of the United

Nations Department of Economic and Social Affairs

OVERNMENTS are continuously faced with the prob-

lem of evaluating projects. Development plans are
frequently being elaborated in terms of macro-economic
magnitudes and production targets by sector; they have
subsequently to be spelled out in terms of concrete pro-
jects. Conversely, the first approach may be at the micro-
cconomic level, where projects are selected for inclusion
in a development programme. In both cases, projects arz
evaluated simultaneously, at the time the comprehensive
plan or programme for a given period is being prepared.
In addition, decisions ¢n approval or rejection of projects
gavc normally to be taken on a continuous and ad hoc

asis.

The need for project evaluation and allocation of prio-
rities arises both for those projects carried out by the
public sector itself and financed with government funds
and those in the private sector which are subject to gov-

1 Several of the theorctical aspects of project evaluation are
dealt with in United Nations, Manual on Ecomomic Develop-
ment Projects (Sales No.: 58.11.G.5), prepared by the Economic
Commission for Latin America, and in two United Nations
reporls, prepared by groups of experts convened at Bangkok in
1959 and 1961 by the Executive Secretary of the Economic Com-
niission for Asia and the Far Eas, entitled, respectively, Pro-
gramming Technigues for Ecomomic Development (Sales No.:
60.1L.F.3) and Formslating Industrial Development Programmes
(Sales No.: 61.ILF.7).

2 Only seven case studies are presented in this article. There
are two reasons for this limited number; first, the methods used

ernment permits. It arises also in the case ot private
projects which require some kind of government assis-
tance, such as tariff protection, tax relief, duty free im-
ports of machinery or raw materials, or foreign exchange
allocation. This means that, in practice, especially in de-
veloping countries, a substantial part it not the vast ma-
jority of all projects are within the sphere of government
influence.

This article is primarily concerned with the applica-
tion of evaluation methods in under-developed coun-
tries.! In part one, a nuniber of sclected case studies are
presented exemplifying methods which ficld experts have
applied in evaluating projects. The presentation is fol-
lowed in part two by an appraisal of these methods. On
the basis of this appraisal, an attempt is made in part
three to formulate some reccommendations with regard
to procedures and methods of project evaluation suitable
for countries in the process of development.

in project evaluation are seldom explicitly stated in the available
documeniation. Second, some of the available case studies relale
10 identical or sumilar evaluation methods and a selection has to
be made in order to avoid duplication. The information relates
mainly to evaluation criteria recommended for use, and it is
not always possible to ascertain to whal extent actual practice
conforms to these proposals. It may be slated that the benefit
accruing from shared experience would be greatly enhanced if
the evaluation methods recommended for use were stated in
explicit terms, the reasons for their adoption explained, and the
measure of success in applying them in practice assessed, by the
experts concerned.

/




Part One
CASE STUDIES

Tm:. SEVEN CASE sTUDIES presented in this part of the
study relate, respectively, to Burma, Peru, the West
Indies, Turkey, the Philippines, Pakistan and Israel. The
first and third are concerned with allocation of priorities
within the industrial sector; the second, with allocation
within a sub-sector—a group of industries; the fourth,
hfth and seventh with the evaluation of projects having
a marketable output, within a given sector as well as be-
tween sectors. The sixth case study is somewhat dif-
ferent from the others: it is mainly concerned with the
difficulties encountered in the application of a set of ob-
jective criteria to the evaluation of specific projects.

BurMa®

The expert was required to advise the Government of
Burma on the economic feasibility of establishing new
industries, and on the sctting of priorities in the long-
range programme,

“The main purpose of industrial development,” states
the expert, is “to increase the national income for the
benefit of the people as a whole.” The question is in
which branches will it be most favourable to expand,
and which new industries can most profitably be estab-
lished. According to the expert, two factors are “almost
decisive”: the natural resources (especially raw mate-
rials) of the country, and the needs within the country.
Thus, it is possible to distinguish between raw material-
based industrics and market-based industries. The for-
mer are favoured by ready access to cheap raw materials
supplied at low transport costs which may enable them
to compete on the foreign market; the latter, which dis-
posc of the domestic market, may be protected by cus-
toms duties.

To determine which specific industries in these two
groups can most profitably be developed, the expert sug-
gests for the raw material-based industries, an analysis
of the export statistics over time and a survey of natural
resources, in order to find fields where export is in the
form of industrially processed raw materials, and for
the consumption-based industries, a survey of present
demand not satisfied by domestic production, as indi-
cated by import statistics, current production and future
domestic demand. An analysis of import statistics will
suggest “areas of consumption where domestic produc-
tion could advantageously replace importation. This
should be the immediate goal of developme.it, and here
there is a much firmer basis for calculation than in esti-
nnating future demand”. The latter, according to the
expert, depends on: (a) the rate and volume of invest-
ment and the muterials required for this; (4) the avail-
ability of raw materials for new industries to be estab-
lished, and (c) the risc in the standard of living and the
resulting increase in demand for consumer goods. These

3 F. Slaalo, “Industrial Development in Burma” (United
Nations mimeographed document, TAA/BUR/16).
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data are presumably indicative of the demand for invest-
ment goods, intermediary goods and consumer goods,
respectively.

Other statements by the expert suggest, however, that
the resources and domestic needs criteria are not always
“almost decisive” in establishing priorities. Other factors
are to be taken into account, and these may well induce
a change in priorities. The effect of a given investment
on the balance of payments, for example, is a factor to
consider. Thus, with respect to production for export
based on natural resources, a very high priority should
be assigned to industries yiclding large sums of foreign
capital on favourable terms; this catcgory takes into ac-
count many of the ore deposits in Burma, such as tin,
zin, lead and tungsten. Furthermore, according to the
expert, at the present stage of industrialization in Burma,
with many resources still to be exploited, it is in principle
not advisable to give much attention to the establishment
of industries whose requirements of raw materials and
semi-finished products have to be imported and which
require experienced technicians and much skilled labour.

The capital intensity or labour intensity of an invest-
ment is another factor to be considered because “in a
country such as Burma where there is a lack of capital
for investment, and a great part of the population is not
fully employed, it is of great importance to keep invest-
ment per employed worker as low as possible”.

A question which arises in planning for increased in-
dustrial output is, according to the expert, whether to
expand the capacity of established factories or to establish
new ones, because, “frequently much greater increases
(in output) are achieved by improvements in existing
plants (for instance, by easing bottlenecks in the existing
production equipment), than by establishing entircly
new plants”. An estimate of operating costs and income
can, according to the expert, be based on experience in
other countries and industries. From both an economic
and a social point of view, the effect of newly established
industries on the operations of old factories and their
employment is a very serious consideration, and every
attempt should be made to prevent the establishment of
new factories putting out of production existing indus-
tries and causing unemployment.

The criteria which should be taken into account in
establishing priorities are summarized as follows:

(a) The existence of natural resources, such as agri-
cultural and forestry products, minerals, oil and water;

(6) The existing domestic demand shown by imports,
and the estimated future demand;

(¢) The foreign exchange to be saved or earned;

(d) The total capital investment and the foreign ex-
change component, per worker employed and in rela-
tion to the increase in national income;

(¢) The effect of new industries un employment in
existing industries;

() The possibilities of expanding existing industrial
enierprises, and



(g) The possibilities of operating at a profit.

The expert points out that no assessment of priority 1s
intended 1n this list. Thus, no indication is given as to
the relative weight to be assigned to each of these criteria.
Nor is it possible to ascertain from the contents of the
report to what extent the expert has been able to apply
these criteria quantitatively. The expert presents two
tables showing, respectively, capital investment per
worker and value added per unit of capital investment
in Norwegian industries. He points out that “the figures
themselves may be of less value, but the list showing the
relationships should be of some help in considering priori-
ties”. Apart from these data, the expert has estimated for
a number of projects, “savings to be effected in foreign
currency”. Judging by these premises, it may be assumed
that intuition and subjective judgement have been major
complements to the criteria stated by the expert.

Peru?

The case study concerns the metal transforming indus-
try. The aim of the study was to determine, “on the
basis of certain criteria and without a thorough analysis
of profitability..., possible percentage relationships be-
tween production and domestic demand” in 1965. Do-
mestic demand in 19653 was estimated “on the basis of
consumption data for 1955 . . . and of assumed rates of
growth for agriculture, industry in general, mining, gen-
eration of electricity, construction, population, the motor
vehicle park, consumption of durable goods, etc.”. No
consideration was given to export prospects, although it
was recognized that the prospects existing for certain
products which could be marketed in neighbouring
countries are very promising.

Probable demand for various products or groups of
products in the metal transforming industry having been
determined by macro-economic projections, the problem
was to estimate the proportion of such demand that
could be met by domestic production. A distinction was
made between existing industries and new industries. In
considering the prospects for the expansion of existing
industries three fuctors were taken into consideration:
first, the variety of shapes or forms in which the product
is manufactured and the complexity of the processes in-
volved, both these factors tending to have an impact on
the above-mentioned proportion; second, the “organicity”
of the industry concerned, that is, the extent to which the
industry is “essential or necessary for the development of
other industries or other economic activities, inasmuch
as it will cither help to broaden the market for the
prodncis of such activities, or will tend to promote the
manufacture of items indispensable for their develop-
ment, or will serve as a link between other industries

4 This case study is based on material selected from . report

“the ultimate aim of which is confined to a preliminary examin.-
tion of the development and prospects of Peruvian industry”.
One of the questions discussed in this connexion is “what changes
have to take place in the composition of industrial production,
in terms of the greater or lesser development of given branches
or specific sectors?”. United Nations, Analyses and Projections
of Economic Develcpment, VI. The Industrial Development of
Perns (Sales No.: 59.11.G.2), page 247.

Top: Rolling sheet breakdowns in a steel mill neor Rangoon, Barme

sorrom: A teak log is comveyed to a band-saw which cuts 8 into
planks in & Burmese soowmibl
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so as to complete an internal industrial integration proc-
css”; third, the extent to which the industry will employ
domestic raw materials. The objective of the two lattet
elements was, according to the expert, to incorporate in-
to the criteria an element relating to the development of
other industries, which would contribute towards improv-
ing the over-all industrial structure,

As regards the establishment of new industries, all
manufacrures which would obviously involve a scale of
production too large for the Peruvian market, such as
internal combustion engines, passenger cars, aircraft and
spare parts, typewriters and calculating machines, textile
machinery and tractors, were ehiminated at the outset.
Furthermore, in addition to the criteria which were set
up for the expansion of existing industries, four addi-
tional criteria were proposed. First, value added to the
metal used as raw material as a percentage of gross value
of output: sccond, value udded to the metal per unit of
investment; third, investment in machinery and equip-
ment as 4 percentage of investment in total fixed assets
and, fourth, investment in machine tools (lathes, drills,
milling and planing machines) as a percentage of total
mvestment in machinery and equipment.

Value added to the metal was calculated as the dif-
ference between the price per kilogramme of the im-
ported article and the estimated price per kilogramme of
the metal imported for its manufacture. It was thought
preferable to use value added to metal, rather than value
added 1 manpower, “because the latter figure . . . differs
ltle from onc item to another, within the range of

10

Constructing an irrigation canal in Perm

products of the metal transforming industry” and also
“because the value added to metal gives a clear indica-
tion of what the country would gain by manufacturing
the article concerned, even if ir.ported raw materials
were used”.

The second and third criteria were to provide an in-
dication of capital intensity. The fourth criterion was in-
tended to indicate requirements for skilled labour.

A qualitative rating “A”, “B”, or “C” was assigned
to any particular industry in respect of each cri erion.
Thus, for example, in relation to the use of domestic
raw material, “A” implies a high percentage; with re-
gard to diversity of products or complexity of manu-
facture, the same rating indicates that little or no diver-
sity or complexity exists. Again to quote the study, “. . .
all these criteria, plus a certain unavoidable clement of
subjectivity, came into play in the final determination of
domestic production considered possible” by the end of
the plan period. Thus, in the case of gas cylinders, do-
mestic production might perhaps reach 100 per cent of
domestic demand “since the diversity of products is
slight in relation to the low degree of complexity of this
line of manufacture, and the activity is of some national
interest, since it helps to improve the fuel distribution
and uses domestic raw materials. Furthermore, in this
branch of manufacture, the value added is quite high
and requirements in respect of technique or skilled la-
bour are modest, although it calls for a relatively high
proportion of machinery and equipment.” In the case of
the hand tool industry, which commands a large market,

PR i e, e



this was found to combine average characteristics in re-
gard to nearly all criteria; it was considered that domes-
tic production should be put at 40 per cent of domestic
demand, concentrating on tools with a very wide market
and a narrow range of models, such as hammers, .xes,
pliers and screwdrivers. Production of pumps and com-
pressors, which command a wide market, was assigned
a high index for “organicity” and moderate indices for
diversity of products, complexity of manufacture and
use of domestic raw materials; in spite of substantial re-
quirements for machinery, complexity of technique and
not very high figures for value added, it was considered
that at least 60 per cent of domesuc demand could be
met by national production in the case of pumps, and
35 per cent in the case of compressors. Finally, produc-
tion of electric motors and of relatively low-power trans-
formers was considered desirable in nearly all respects;
since many of the components of this equipment are em-
bodied in imported machinery or equipment, it was de-
cded that 70 per cent of demand should be met
domestically.

WEest INDIES”

The expert proposed that the suitability of cach candi-
date industry be assessed on the basis of the following
eight indices: ratio of wages to gross output; ratio of
wages to nct output; net output per person employed;
horsepower per person; fuel consumed per person;
weight of material used per person; number of persons
per establishment, and coefficient of localization.

The criterion of wages to gross output was justified by
the fact that “one of the chicf competitive features of

5 W. A Lewis, “The Industrialization of the British West

Indies”, The Caribbean Economic Review (Port of Spain,
Trinidad), vol. 11, No. 1, May 1950. The expert was concerncd
with the question of how it is possible for newly industrializing
countries to contemplate producing and exporling manufactures
in competition with old and well-established rivals. According
to him, “the secret of success, for any country, is to specialize
in those [industries| to which its resources are most appropriate,
and to avoid the others”,

New industries in Jamaica, British West Indies: LEFT:
RIGHT: Manufacturing boys’ wear for export to N
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the West Indies s its rebavely Tow wage fevel ™, so that
industries with a high wage COMPONENt ol conts were
likely w0 have o competitive advanuage,

The criterion of wages 1o net output was supposed to
indicate the importance of expenses other than those 1e
lating o raw materials and wages. The most impaortant
of these is the cost of machinery and of other capal
cquipments where this is high, the ratio ol wages 10 net
output will be low, Fo quore the expert: “Siee the Wt
ndies are short of capital, it is best 1o use what there is
to give employment to as many persons s possible, o
we are interested inisolating the ndustries which e
quire relatively small capital per person coploved. Be
sides, since the machinery has 1o be imported. it costs
more in the West Indies than i the countries where 1t
is produced, and the Islands cannot hope 10 compe
with such countries in industrics where nnchinery cost
15 o heavy item.”

Net outpat per person employed was used mamby as
substitute for the two presious mdices, In veneral, this
ratio according to the expert “is high when the cosis
other than wages are high, and low when there s vy
little 1o be added 1o wages cost. But this is not ivarbly
so. For example, net output is fower i industries where
the proportion of women is high, becaine women's
wages are lower than men's™,

The criterion of horseporwer in use per person was sup.
posed to give “some idea of the importance of capital
industry, and to be fairly closcly correhied swith the ratio
of wages to net output™, The expert considered thar il
though the correlation is not complete, “we have to use
such indices as we can find”,

Fuel consumed per worker is scli« splinatory, "Since
industrial power is rather expensive in the Iskands, it is
necessary to avoid industries which are heavr consumers
of power. Fortunately, there is o wide range of indus-
tries where fuel costs are such o small part of the total
that the Islands are not gravely handicapped if they wry
to compete.”

The weight of materials handled and the extent 1o
which there was a loss of weight as a result of industrial

Making corrngated sheeting  from alununivm  produced from Aducal
orth America




processing was considered to be a “rough” but “very im-
portant” index.

The average number of worl . ¢ per establishment was
considered again by the expeii as a “rough” indicator of
the scale of production, since it conceals differences in
the size of individual establishments. “There is a slight
presumption that industries in which the average estab-
hshment is very large are unsuitable for the Islands”,
both becanse the Tskands are not well experienced in op-
craing large establishments, and also because such estab-
lishments are likely to have a larger output than the Is-
Linds can casily market. However, “too much weight
must not ... be placed upon this index of size, because

- most industrics the units of less than average size
scem to be able 1o produce just as cheaply as larger
units™,

The last index, the coeflicient of localization, was in-
tended o indicate: whether an industry is widely dis-
tributed throughout the region, or is highly concentrated.
It an industry is very widely dispersed, it usually favours,
according to the expert, working on the spot for a local
murket.and is therefore prima facie very suitable for the
Islands. I, on the other hand, it is very heavily con-
centrated, there may be some special factor which ties it
1o particnlar place. although industries are often highly
localized for historical reasons.

L 1

Fach industry was given a qualitative rating (“a”,
"hTor “¢in order of priority) with respect 1o the vari-
ous criteria mentioned  above and an over-all rating
"N or 7€) indicating whether the industry fell
within the wpper third. the middle third, or the lower
third group of possible projects. Since an industry may
be high in regard to one index, and low in relation to
another, it was necessary o use personal judgement in
assessing its il class. No - quantitative indication of
velative weights used was given. Apparently the ratio of
wages to gross output was given the Targest weight, A
high ratio was presnmed 1o be an indication of an in-
dhistry suitable for the Islands, but it was subject 10
fivther cheek in reference o indices of fuel consumption,
horsepower and average size of plant, in order of
importince,

TurkEey®

“Fhe need tor assessing priorities for investment.” ic-
cording to the experts, “arises in part from the fact that
the benefit of an investment 1o the country as a whole
docs not always coincide with the rate of profit to the in-
vestor, public or private™. In so far as the social benefit
of . investment can be quantitatively assessed, it is
measured by “the increase in national income produced
per unit of investment.™ or the social rate of return. The
experts point out that in addition 10 the measurable rate
of return, there are other factors which must e weighed
in determining investment priorities.

Since the major purt of the increase in national income
which results fron1 .an investment accrues to the investor

% Chenery, Brandow and Cohn, “Turkish Investment and

Evonomic Development™, 1953 (mimeographed).
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in the form of profit, an approximation 1o the rate of so-
cial return may be obtained, according to the experts,
by making additions to or subtractions from the rate of
private profit to compensate for arnificial prices and
other clements which cause social value to differ from
value to the private investor. The more important among
these elements are as follows.

(a) The exchange rate. All imported elements in the
cost of the investment and its operation and any part
of the output which is exported or any substitutes for
imports should be recomputed using an “equilibrium”
rate of foreign exchange,

(b) Protected industries, Domestic prices of home pro-
duced goods should not exceed the alternative c.if. cost
of the import, valued at the equilibrium exchange rate.
A similar correction should be mude for export subsidies
where they exceed the adjustment to be made for foreign
exchange, and for industries which use domestic materials
whose price is artificially high,

(c) Unused resoarces. Factors of production should be
valued at their alternative earnings in other uses. In
some cases this “opportunity cost” will be less than the
amount actually paid for the use of these factors, When
the supply of a factor is in part unused, this as a rule
indicates that the market price of such factor exceeds its
“opportunity cost”.

(d) Soctal overhead facilities. The value of goods and
services for use in other productive sectors is not neces-
sarily measured by their prices. The most important
examples are power, transportation and other overhead
facilities. The measure of their social benefit is the in-
creased value of commodity production which they make
possible. When . increase in social overhead is required,
it is necessary 10 tuke into account the indirect capital re-
quirements as well as the direct investment,

All these factors enter into the calenlation of the social
return. There are, in addition, other factors less suscepti-
ble of quantitative evaluation which must also be con-
sidered in the final evaluation of investment pro-
grammes,

(1) Rate of completion. Firsi, when the time gap be-
tween investment and the increased production of goods
and services for onc project is substantially longer than
for another, the fact that the investment will not yield
a production during this additional period will, ceterss
paribus, obviously put the first project at a disadvantage.
Also, the time lag between income creation by the in-
vestment in u project and the increased production of
goods and services has an important bearing on the
geueration of inflationary pressures that may arise from
the investments and on the balance of payments. If
projects are started at a rate which is above that of the
availability of investment resources required for their
completion the productivity of the whole programme is
lowered.

(b) Regional balance. While some dispersion of in-
vestment is necessary for non-economic reasons, it should




be kept to 1 minimum. The greater increases in national
output which may be secured through concentrated de-
velopment of a single region provide a larger volume of
investment resources in the future and lead to a more
rapid development of the rest of the country, althongh
initially the development of some areas will be slower.

(c) Stabulity. Some weight should be given to the pos-
sible variation in world prices of the commodity to be
produced. As is well known, the price of exports of hasic
materials are subject 10 wide fluctuations, while import
costs of manufactured goods vary 10 a much less degree.
While these factors argue for less international specializi-
tion and more diversified development, the cost in terms
of additional investment requircinents should he made
explicit and compared to the reduction in risk which is
expected of 4 more diversified development,

(d) Technical complexity. The productivity of invest-
ment resources in the initial stage may be lower in the
more complex industrial processes because of the lack of
skilled labour, experienced supervision, or specialized
ancillary materials and services. This is less likely to oc-
cur in the cases where there is an element of foreign in-
vestment which brings with it technical and managerial

skills.

(¢) Labour training. Since skilled labour is a scarce
factor, a special allowance should be made for projects
which also result in labour training. Where it can be
valued, this training may be added to the social benefit
of the investment,

(f) Nature of the product. It is generally agreed on
social grounds that less essential commoditics and “lux-
ury” goods should not be given priority, even though the
market-determined return on their investment is high.

Having stated these principles, the experts set them-
sclves the task of measuring the social productivity of

Surge tanks of the new 36,000-kiloswart
power station al the Seyhan dam
in Turkey

investments by applving corrections to the calculations
of profitability made on purely marker grounds. Of the
various corrections which were suggested to determine
the social return of investment, those for which quanti-
tative estimates were possible were the bakinee of W
ments cffects and the differences hetween domestic prices
and alternative costs of imports. Corrections were also
applicd for the price of labour, alhougl o a4 Lmited
extent.

In the opinion of the experts, the most importan cor-
rection was to be applied to the foragn evchange rate
whose real value was considerably higher a0 that time
than the othcial rate mdicated, bowas estimaed that for-
cign exchange costs an' carnimgs ol an mvestment
should be valued at 30 ent above the otticial rate.

Domestic prices {for commodities were used in caleulat-
myg costs and beneits, exeept where they were higher
than the cilf. cost of imports plus the 30 per cent corree-
tion applicd to foreign exchange. In the Litter case, the
“social” valuation of a commaodity was taken at the el
cost of imports, plus 30 per cent, plus a normal profit to
the importers.

Regarding unskilled labour, it was considered  that
whatever development may ke place in the labour
market in Turkey in the next few vears, there would e
an excess supply of that type of Libour. The benefit wo
the economy of cconomizing on the use of unskitled
labour was, theretore, negligible, 1n view of this, a cor-
rection was applied in particular to agricultural invest-
ment in lubour-saving devices.

These corrections were applied 1o costs and benefis
whenever the available data permitted: in cases where
the detailed information required was not available, the
experts based their judgements “on the general 1echno-
logical nature of the industry, marker conditions, and
other factors™. "Fhe most detailed anolvsis was made of
projects approved by the Industrial Development Bink




of Istanbul (IDB) which had contributed about 40 per
cent of private investment in industry between 1950 and
1953. A questionnaire for loan applicants was developed
by the IDB to secure the information required to calcu-
late the productivity of the investments to be financed.”

The market prices used in these calculations were in
almost all cises those which were applied by the Bank in
reviewing the projects, and reflected the expectations
over the period of the bunk loans—namely, five to ten

T The gnesuonnaire included the following items:
Al INvistae sy

1. Value of fxed asses
d. Site
6. Buildings and consiruction
¢. Machinery and c¢quipment
d. Installation costs

2. Working capital

3. Total invesiment
a. Domestic cost
b. Foreign exchange cost

B. Savrks

1. Value of sales, by product
a. Exports
b, Substitutes for gomds at present imporie:|
c. Other domestic goods

C. Costs (All costs are included except for purchase of office
supplies and other  miscellaneons  overhead items which
amount 10 less than one per cent of total costs. Imported
componenis of each item are tabulated separately)

Raw materials

Energy

Auxiliary materials

Maintenance

Labour

a. Administrative

b. Technical

¢. Skilled

d. Unskilled (less thun six months’ rraining required)

Mb oty —

D. FoREIGN EXCHANGE EFFECTS

L. Foreign exchange costs

a. Annual cost of the foreign exchange component of
investment, computed at Y per cent for interest and
amortization of loan

b. Cost of imported materials (from C)

c. Indirect import component of domestic materials
(computed on the basis of 10 per cent for steel and
power purchased, 8 per cent for coal, 5 per cent for
other industrial materials, 2 per cent for agricultural
products)

2. Foreign exchange earnings (from B.l.a)
3. Net forcign exchange eflect (D.2 minus D.1)

E. Social pPRODUCTIVITY

L. Gross private profit (sales minus costs, exclusive of
taxes and interest)
2. Corrections for social value
a. Price correction for protection, subsidics, etc.
b. Foreign exchange value (computed at 30 per cent
of D.3)

3. Increase in social value (E.1 plus E.2)

4. Rate of private return on investment (E.l divided
by A.3)

5. Rate of sacial retrn on investment (E.3 divided
by A.3)
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vears. The corrections applied to these market prices
have been discussed earlier. The foreign exchange costs
were computed from the detailed breakdown of invest-
mants and operating costs. The annual cost to the econ-
omy of the foreign exchange components of new invest-
ments was computed from the terms of the International
Bank for Reconstruction and Development (IBRD) loan
to Turkey, which was somewhat lower than the margi-
nal cost of new loans. Foreign exchange carnings were
credited to exports and to import substitutes. On the
basis of these corrections it was found that the average
private return on all the IDB's loans was 30 per cent,
and the average social return, 23 per cent.

THE PHILIPPINES

In determining industrial priorities under the five-year
cconomic and social programme for the Philippines, it
was proposed that a priority formula be applied “as an
over-all instrument of allocation of resources to cffect
the structural adjustments desired™.® The formula was
intended to ensure consistent treatment by various gov-
ernment agencies of requests for foreign exchange, trans-
fer and tax privileges. loans and other action involving
some form of government assistence, and to relieve
them of pressure by providing a ready device for evaluat.
ing applications from private industry. The formula
was to be applied to the private sector as well as to gov-
ernment profit-making enterprises, as well to allocation
between sectors as within a given scctor. It was not con-
sidered to be applicable to non-profit service undertak-
ings of government, such as agricultural extension, health
services, research and social overhead projects, which pro-
duce indirect and intangible benefits.

The formula reflects the following policy objectives:

1. To direct resources towards the most productive
uses;

2. To conserve forcign exchange;

3. To reduce unemployment;

4. To promote economic growth,

The guiding principles of project evaluation based on
these objectives were stated as follows, Other considera-
tions being equal, preference will be given to an indus-
trial project that (i) will, per unit of scarce resources cx-
pended, give the highest contribution to national in-
come; (ii) will, per unit of scarce resources expended,
produce the greatest improvement in the country’s bal-
ance of payments position; (iii) will make the greatest
use of domestically produced raw materials and operat-
ing supplies; (iv) will make the most use of domestic
labour; (v) will produce goods to meet the more basic
needs of the people and will produce the greatest effect
on the external economies.

These guiding principles were embodied in the fol-
lowing formula:

IP=R,+R,+R,+R,
where: IP is industrial priority; R, =the value added to
8 Government of the Philippines, National Economic Counil,

The Five-Year Economic_and Social Development Programme
for 1957-1961 (Manila, 1957),




national income by the factors of production involved in
the project, including labour, land, capital and entre-
prencurship, as corrected by an essentiality factor to = .-
count for the impuct of the project on external economies
and for other social benefit considerations, the whole per
unit of capital resources utilized;®

R:=the impact of the project on the country’s bal-
ance of payments position. This is measurcd hy the an-
nual foreign exchange value of the product minus the
value of foreign exchange directly or indirectly used in
production, per unit of investment;'®

Rs;=the extent of additional economic values derived
from the use of domestic raw materials and supplices, per
unit of investment ;!

Ry=the social vulue derived from employmem of

labour. This was measured by the annual value of such
labour per unit of investment.!*

v Rp= fwtrtitp)

where: ¢ = essentiality factor; w = wages; r = rent; { =
interest; p = profit; k = capital,

The determination of the essentiality factor for a given project
is based on the following considerations: (a) if the product is
for export, how near to the finished stage is it> If for domestic

j use, is it destined for consumption or for use in other industries,
| and, if for consumption, is it a luxury good or an essential one:
(8) what is the proportion of the domestic component in the
total of (i) materials and supplies used; (ii) capital equipment;
(i) financing? Each item is rated within & range of 0.5 to 2.5
points according to a check-list.

10 g = FEde — FEc

where: FEs/e = the forcign exchange saved or earned arising
from the project; FEc = the foreign exchange cost incurred in
the project.

Drawing and blending of card divers
in a textile plant in Turkey

The purpose of the formula was to compare annual
benefits to annual costs in terms of scarce resources. Two
types of resources were obviously in short supply, namely,
capital and foreign exchange.!® Although entrepreneurs,
managers, technicians and skilled labour werc also scarce,
the Government was not prepared, at this stage, to adopt
policies which would involve direct allocation of human
resources, !

Since the purpose of the formula was to measure the
social profitahility of a project, contrihution to national
income was taken as a measure of the benefits arising
from the project. This contrihution was, in a first ap-
proximation, estimated on the hasis of market prices.
Since, however, market prices, in the opinion of the ex-
pert, reflected “u socially unhealthy economic relation-
ship”, the national income profitability calculated at such
prices wis to be corrected. The correction for the halance

n R, = 235 X rmd/rmt X rmd

where: rmd = the value of domestic materials and operating
supplies used in production, excluding the value of the imported
component of domestically processed intermediate products
whenever such imported component exceeds in value 50 per
cent of the value of these products; rm¢ == the value of the
total raw materials and supplies used in production.

12 Ry MY 2o

where: /d = the number of paid Filipino workers cmployed for
at least 300 days a year. A uniform average of 2,000 pesos
per annum is to be used in determining the social value arising
from the employment of each Filipino worker.

18 Capital is defined as total investment in the project, which
is equal to fixed assets plus circulating capital.

M B. Higgins, Ecomomic Development, Principics, Problems
and Policies (W. W. Norton and Company, Inc, New York,
1959).




of payments effect was intended to reflect the scarcity
of foreign exchange; it is positive or negative, depending
on whether the project results in net savings or earnings
or in net cost. The corrections for the use of domestic
raw maierials and for increasing employment are always
positive. The former was included to stimulate domestic
production of such manerials: the latter, to provide for a
preferential traatment ol employment creating projects.
h would olwiousty only rekate to unskilled labour which
was in abundant supply. This was achieved by including
onhv Filipino workers in the employment factor.

An essentiality muluphier™ was used inan attempt to
take into account the external economies of a given proj-
cetand ats effect on the distribution of income. A higher
ranng was given to essential producer goods in primary
industries than to such goods in secondary industries, or
to semi-essential producer goods in primary industrics,
and so o Fhis was done under the assumption that pro-
dnction of goods with higher priority ratings will have
a greater impact on the overall output of the cconomy
as a whaole””

Consumner goods were similarby classified as essential,
senmin essential or noncessential, and cach group was as-
stgned L priority in this order. .\ consumer good was
considered “essential™ il it figured prominently in the
budgets of lowerincome groups. The purpose of this
priority svstem was to improve the supply of goods con-
sumed by the low-income groups.

It was understood that the determination of industrial
prioritics would be based not entirely on the quantita-
tive method discussed above, but also on considerations
which, although they do not casily lend themselves to
guantificition or are difheult to reduce to a fixed meas-
ure, vet are pertinent to the question. Among these con-
siderations were covered:

L. Overcrowding of an industey; that s, if the aggre-
gate productive capacity in the industry was in excess of
the demand for the product, defined as the effective de-
mand as of the period of execution of the project, plus
20 per cent o allow for additional demand. This princi-
ple was disregarded, however, if the new projects would
improve the competitive conditions in the country for
the benetit of the puhlic;

2. Established  government policy for specific in-

dustrics:

3. Abnornual factors of pricing of labour, materials and
products which may have unduly affected the priority
order of projects,

PAKISTAN

The conceprs of cefhicieney, consistency and administra-
uve feasibility were adopted as the hasic criteria for se-
lecting projects to be included in the first five-year plan
of Pakistun." The concept of cfficiency was defined in
terms of an allocation of resources among different uses
in such a way that there was ro possibility of increasing
Ve 1bid.

1 Government of Pakistan, National Planning Board, The

Frost Free Year Plan, 193560 (Karachi, 1957), page 72.
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the total value of output hy transferring resources from
one usc to another. The concept of consistency implied
that the various parts of the plan were consistent with
ciach other and with the total availability of resources.
The concept of administrative feasibility implied that a
development programme must be workable, in the sense
that “the recommendations are capable of execution; that
the organizational arrangements required either existed
or could be created, and that the necessary changes in
customs and practices implied in the planned rate of de-
velopment could be made™.

By adopting the criteria of efficiency and consistency,
the planners sought to hase resource allocation on an ob-
jective stundard instead of en a subjective judgement.
The ditheulties encountered in this attempt and the
measure of success that was achicved are discussed in the
contest of the three following problems: («) the incom-
mensurability of returns; (#) the inadequacy of data, and
(¢) the multiplicity of ohjectives.!?

The problem of incommensurable returns

The plinners were faced with two questions: first,
whit proportion of the total resources availuhle for de-
velopment should be allocated to education, health and
social services? Second, given the allocation to cach sec-
tor, how should it be distributed among the various sub-
sectors and projects’ The efficiency criterion could not
be applied to projects in these fields because they have
no marketahle product and therefore cannot be com-
pared on the basis of their benefit-cost ratios. No satisfac-
tory answer was found to the first question, although an
attempt was made, at least in the case of education, to
achieve a measure of consistency by applying some input-
output relationships, such as that the number of engi-
neers to be provided by the training programme should
relate to the projected increase in industrial output. A
rulc of thumb applied was to the effect that the social
sectors comprising education, health, housing and social
welfare should absorb not more than 20 per cent of the
available puhlic resources, this proportion being the order
of magnitude assigned to the corresponding sectors in
the existing development plans in India and elsewhere.

As for allocations within these sectors, education may
be taken as an example. Allocations were made by the
Planning Board, on the recommendation of its Educa-
tion Section, to a number of major sub-sectors, such as
primary education, secondary education and teacher
training; and, within these sub-sectors, to a series of in-
dividual projects, such as the establishment of new
teacher training colleges and improvement of existing
training colleges. The establishment of priorities was
guided by three major aims: “first, to obtain maximum
results from the use of scarce resources; second, to ensure
as perfect an integration as possible of the educational
plan with the general development plan; and third, to

17 The following presentation is based on an article by David
E. Bell, “Allacating Development Resources: Some Observations
based on Pakistan Experience” in the yearbook, Harvard Uni
versity Graduate School of Public Administration, Public Policy
(Cambridge, Massachusetts, 1959).




Le¥r: Stosing fibrehoard range in a Turkish synthetic wood factory

xiGHT:  Filipino worker operating an electric marble polishing machine

LerT: Checking the dipway Mocks in a shipyard at Mariveles, the
Philippines

RIGHT:  Constructing the Binga hydroelectric plant in 1he Phdippines




Traditional irrigation method on the edge of the Thal desert,
in Pakistan

achieve an equilibrium within the educational plan it-
selt™"™ The priorities themselves were summanzed as
follows: “It is necessary first to consolidate, that is, to
hil up the gaps and make up the qualitative deficiencies
that exist in the present educational structure, and sec-
ondly, having regard to the resources available, to make
a modest expansion in the svstem™ "™ These statements
suggest that the planners were seeking to apply the cri-
terion of cthcicney, the immediate objective apparently
being efficiency in educational results, rather than in
terms of national income,

The problem of inadequate data

While the coneepts of cfficiency and  consistency are
in principle applicable to projects with narketable prod-
ucts, whether or not this could be done depended on the
availahility of data—such as market and cost duta on in-
dividual projects and data on the economic system as a
whole. Market and cost data were available in relatively
few cases—predomimantly in large-scale public projects
m indnstry, irrigation and power, Rough estimates were
made in a2 number of other cases—notably, cotton and
jute textiles, Even where market and cost data were
available, their reliabiliey was low.* Furthenmore, the

" Government of Pakistan, National Planning Board, The
First Fiee Year Plan, 195500, page 544,

B Ihid., page 544,

» A recent survey of several largescale industrial projects
included in the plin indicates that .actual costs were on an
average 60 per centand in some cases up to 160 per cent, higher
than anncpated mothe project proposals,
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availuble data did not include estimates of comparative
costs involved in the use of alternative technological
processes, of indirect costs or benefits or of external
cconomies and diseconomies that were likely to arise
from the projects. Only in two or three dozen cases,
chiefly for large-scale industrial projects in the public
sector, was calculation of comparative returns on alterna-
tive investments possible. Even so, these projects ac-
counted for 30 per cent of the total expenditure in the
plian *!

For the vist majority of projects in small and medium-
scale industry, agriculture, small-scale irrigation projects
and transport, the data were inadequate to provide reli-
able quantitative estimates of anticipated retuins, and
other bases for decision were explored. For example,
agriculture was assigned a very high priority on the
following grounds: the existence of a significant margin
for increase in agricultural output in view of the low
vields per acre; the impact on the balance of payments of
saving in foreign exchange resulting from a reduction
of food imports; the fact that agricultural exports pro-
vided the only possibility in the short run to increase
carnings in foreign exchange. In the absence of the neces-
sary data to permit an evaluation of prospective returns
on investment in individual agricultural projects, such
evaluation was based, in most cases, on subjective judge-
ment as to whether a given project was likely to make a
substantial contribution to the development objectives
per unit of resource input. A similar procedure was ap-
plied to projects in the fields of small and medium-sized
industries, small-scale irrigation and transport.

The deficiency of project data was paralleled by the
scantiness of information on the economic system as a
whole. Duta on the balance of payments, the banking
system and the money supply were fairly good. On the
other hand, data on prices and on income, consumption,
saving and investment were inadequate. Making use of
the availuble information, the Planning Board was able
to prepare: (1) estimates of total requirements for de-
velopment  cxpenditure which were consistent  with
changes in income, saving and capital inflow; (ii) esti-
mates of foreign exchange requirements which were con-
sistent. with expected changes in exports, imports and
externul sources of financing, and (iii) estimates of avail-
ability of certain resources (notably, cement and profes-
sionally trained workers) which were consistent with
auticipated requirements. Furthermore, the three sets of
estimutes were consistent one with another.

The sclection procedure was pursued up to the point
where there were o apparent opportunities for making
21 Two types of rcturns were normally calculated: first, the
anticipated return (profit and interest) per unit of total capital
(borrowed and equity, fixed and working); second, anticipated
net saving or earning of foreign exchange per unit of total
capital. Some of the early calculations used a shadow rate for
forcign exchange, but this was discontinued subsequent to the
devaluation of the Pakistan currency, which brought the new
official rate close to the previously used shadow rate. Even
though important elements of cost or return were usually lack-
g, the calculations were helpful in differentiating among
projects. It appeared, for example, that it would be far more
profitable to invest in cement and fertilizer than in steel and
jute.
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more rapid progress by replacing an included project
with an excluded one; however, with data so scarce and
inadequate, the actual allocation of resources was far
from ideal. The allocation procedure was sufficient only
to establish relative priotities among certain projects—and
even 5o a considerable degree of uncertainty attended the
allotment of these priorities. Relative priorities among
individual projects did not carry the Board very far
toward the objective of allocating resources among
sectors, and provided only a partial solution to the
objective of allocations within particular sectors.

The problem of multiple objectives

Five ohjectives were stated in the plan:

(4) To raise the national income and the standard of
living of the people;

(8) To improve the balunce of payments of the coun-
try by increasing exports and by production of substitutes
for imports;

(¢) To increase opportunities for useful ¢mployment
in the country;

(d) To make steady progress in providing social ser-
vices: housing, education, health and social welfure, and

(€) To increase rapidly the rate of development, espe-

cially in East Pakistan and other relatively less-developed
areas.?

The Board wus not ahle to reconcile the first three
objectives through the use of mathematical programming
methods involving “accounting™ prices (although, as in-
dicated earlicr, some use of accounting prices was made
in evaluating certain individual projects). However,
some practical reconciliation of these three objectives
was achieved without great difficulty. Only in few cases
was the ranking of a project in terms of one objective

23 Government of Pakistan, National Planning Board, op. cit,

A major irvigation work in Pakistan:
Clearing the growund at the Gudw
borrage comstruction ste on

the Indus River

different from its ranking in terms of another objective,
Where the ranking in terms of the national income ob-
jective differcd trom the ranking in terms of the balance
of payments objective, priority was given to the latter;
and where it differed from the ranking in terms of the
employment objective, the national income objective was
given priority. The relative case with which these three
objectives were reconciled was due in part to the paucity
of data on alternative investments.

The increase in social services was listed s a separte
objective for two reasons: first, the Planning Board was
impressed by the difficultics of treating the output of so-
cial services within the national income framework; sec-
ond, it wished to emphasize that such services were an
end in themselves as well as 4 means, The operational
signiticance of this objective cannot, however, be ascer-
tained, since allocation o social services was made on
the basis of subjective judgement rather than objective
measurements, hois not possible to determine whether
these allocations would have been ditferent had social
services not been listed as a separate objective: neither
is it possible to ascertain whether there was @ contlict
between this objective and the otliers,

The fifth objective reflected the Government's concern
to achieve a greater geographical cquahty in tucome, hy
order to promote a more rapid cconomic development in
the eastern region, certain projects located in the cast
were given priority even though they were less profitable
thun competing projects located in the west; which
means that the goal of achieving maximum contribution
to mational income was qualified by this objective.

IsRAEL

In proposing projects for inclusion in the development
budget of Israel, the various ministries concerned were
requested to follow a standard procedure outlined hy
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View of a paper mill near Chittagong, East Pakistan

the Budget Division of the Ministry of Finance. This
procedure involves, inter alia, the preparation of a de-
tailed memorandum on each project proposal in response
to a questionnaire which presumably encompasses the
criteria on the basis of which projeas will be accepted
or rejected. Although “the majority of the questions have
been framed on the assumption that they apply to a
plant producing manufactured goods for sale . . . most
of them can also be suited to other investment projects,
such as services provided Juainst payment, other services
which are paid to a certain extent (such as housing) or
even services which are given free, such as education”#
The main items in the questionnaire are summarized

below.

Markets

What is the location and size of the markets in which
the goods or services to be produced will be sold and
what changes in market conditions are likely to occur in
the foresecable future? In the case of projects with a non-
marketable output, 1o what extent is such output re-
quired, tking into account present as well as anticipated
needs’?

Present state of planning

In what stage of planning is the project now? Who is
mitiating the project and who is responsible for working
out the technical, economic and other aspects of its im-
plementation? How much detail is availuble about the
project?

' Government of Isracl, Ministry of Finance, Budget Divi-
sion, “Instructions for Preparing Development Budget Proposals
for the Financial Year 1962/63" (Jerusalem, 15 June 1961)
(mimeographed).
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Size and location of plans

Is the proposed size optimum in relation to the planned
output? Is the priposed location the most desirable one,
it nat, what is the difference in transport or other costs
between the alternatives?

Financing the investment

From what source and on what terms will the inven-
ment be financed? What assurance is there that the
funds anticipated from non-governmental sources will
be secured and what is the stage of negotiations with the
parties concerned?

Know-how

Is the know-how required for the construction and op-
eration of the plant available in Isracl? 1f not, has con-
tact been made with a foreign firm to secure the re-
quisite know-how, and what are the terms of the con-
tract? Duoes the foreign firm permit the use of its tech-
niques and patents in Isracl? Does the responsible firm
bear part of the risk through financial participation

“Worthwhileness” of a progect

The “worthwhileness” of a project is assessed by com-
paring the relevant costs and benefits. Income, current
expenditure and capital expenditure are first estimated
on the basis of current prices for each year throughout
the useful life of the project. Since, however, annual
receipts and outlays ar different times are not equivalent,
they are converted to present worth in the final year of
investment. The rate of intetest used in this conversion
is 8 per cent; it is a shadow ratc representing, in the
estimation of the Budget Division, the real cost of capi-




tal for the economy. A project will be worth while if the
present worth of annual incomes after deduction of an-
nual costs exceeds the present worth of total investment.
This relationship may be expressed in the following
formula:

. »
pJ CSI‘CD“+I'\/ '2 T K, I+
=0 -
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in which § is the value of annual sales, including sub-
sidy and local taxes; C is current annual costs, excluding
depreciation and interest; K is the annual expenditure
on capital goods; i is the rate of interest; m is the period
of invewment (in ycars), measured from the reference
year (¢#=0); n is the useful lifetime of the project (in
years) measured from the reference yeur.

The above formula mav also be expressed as a benefit-
cost ratio:
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Projects which are worth while are amigned priority
ratings on the basis of their respective benefit-cost ratios.

The above formula is applied in evaluating projects
which are expected to have no balance of payments im-
pact or which are expected to have an unfavourable one.
In the latter case, the rate of exchange used in conver-
sion to local currency is the official rate (€1 18 to the
dollar). Projects with an expected favourable balance of
payments impact, on the other hand, are given priority
ratings on the basis of the cost in local currency per dol-
lar saved or carned arising from cach project. This cost

is calculated as follows:

T (C- SN+
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. . | . |

in which C--=total costs in hxal currency; S =l
o f , .

receipts in Jocal currency: $-—=total receipts or savings

in foreign exchange; C ‘/ -= total cost in foreign exchange;
i is the rate of interest, ind a the useful lifetime of the
project (in years) measured from the reference year.

These rates will, as a rule, be positive, since projects
which improve the balance of payments are usually char-
acterized by the fact that total cost in local currency ex-
ceeds total income in kcal currency, while foreign ex-
change income or savings exceeds foreign exchange cont.

Tor: Taking & sample of gushing for sests im un lsraely lfield

CENTRE: New housing project umder comstructinn ut Ramat
Avie, lsrael

poTTOM: Gemeral riew nf a copper works wear Edat, Israel
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Part Two

ANALYSIS OF THE CASE STUDIES

Tm: OVER-ALL IMPRESsION emerging from the casc
studics is that the experts were attempting to assign
priority rankings to projects under consideration by com-
paring their anticipated effects throughout the economy,
that is, the costs—including alternative or opportunity
costs—and bencfits from the point of view of the econ-
omy as a whole.

Since a project will, as a rule, involve an evaluation
of a multiplicity of alternative costs and benefits, the ex-
perts arc faced with the problem of passing from this
multi-dimensional comparison into a single over-all rat-
ing for the assignment of priority rankings. This, in
turn, requires that the various costs and benefits be as-
signed relative weights,

In evaluating projects, the experts are faced with two
questions which have a bearing on the validity of the
resulting priority rankings. First, among the many ef-
feats of a project, which are significant and should be
taken into consideration?® Second, given the effects to
consider, what relative weights should be attached to
cach effect? The solutions proposed by the experts vary
from case to case but two types of approach may be dis-
tinguished; the first is exemplified by the case studies
relating to Burma, Peru and the West Indies; the sec-
ond, by those relating to Israel, Turkey and the Philip-
pines.

BurMa, PErU aND THE WEsT INpiES

The evaluation methods proposed in these case studies
involve multiple criteria, as may be seen from table 1.
Since each criterion is concerned with a limited aspect
of a project’s effects, a system of multiple criteria will
yield a number of partial ratings. In order to achieve an
over-all rating on the basis of these partial ratings, the
several criteria in the system had to be assigned relative
weights. The logic of this procedure may be expressed
schematically as follows.

First step
Projecs (P Gritwia (ki) Partial ratings (2,;)
P, TR /T B / 1
LT L/ «o o Pom

[‘h hli L ’h]

e—>

'-' '.‘ .--'.'

Second step
Weighes on Over-oll
wviteria rat
Projucs (P,) Partialratings (1,,) W) (l?
P‘ r“ r“... r‘" R'
2 Fog  Fap ooo Pom R,

[W“, th, LI wll]

rlll rﬂll R.

In assessing this procedure as it is applied in the three
case studies under consideration, a number of questions
nced to be explored. First, what specific aspect of a
project’s effects are related to a given criterion and how
do the several criteria in the system complement each
other in assessing the over-all effect? Second, what
weights should be assigned to the several criteria in the
system? Third, what ratings, partial and over-all, should
be assigned to projects? And finally, what is the validity
of the resultant priorities?

An atempt is made in table 1 to classify the criteria
in three groups according to the cffects which they are
intended to assess; the residual criteria are contained in
the fourth (other considerations) group. It must be
noted that the determining factor in assigning a given
criterion to a given category is the significance attached
to it by the expert concerned.

The criteria in the first group are intended to measure
the mtensity of a factor or factors required by a project.
Most of them, however, arc substitutes involving vari-
ous assumptions which arc not in all cases easy to un-
ravel. The wages-gross output ratio, which is one of the
aiterta used in the West Indies case study, may be taken
as an example. This ratio is designed to measure the
lubour intensity (in terms of unskilled labour) of a given
project. It is premised on the assumption, among others,
that all wage earncrs are low-paid unskilled labourers
and that differences among projects in respect of this
factor are attributable solely to differences in intensity
of unskilled labour. Similarly, the ratio of labour per
number of establishments in industry in the same case
study is intcnded to measure requirements for certain
types of skilled manpower. This is based on the as-
sumption that the ratio is indicative of the scale of op-
erations of a typical unit in an industry, which also de-
termines the requirements of a project for skilled man-
power, notably managers. Other criteria involving more
complicated assumptions could be quoted.

The criterion “complexity of products” probably im-
plizs more than requirements for skilled manpower al-
though for the sake of simplicity, it has been indicated
in the table under this category.

Of the two criteria in the second group relating to
raw materials, the first, availability of cheap domestic
raw materials (Burma), is used qualitatively; it implies
that a project which uses “cheap” domestic raw materials
is likely to be profitable. The value of the second,
“weight of materials handled-labour” (West Indies),
which is nominally a quantitative criterion, is very much
weakened oy the vagueness in the treatment of the most
important aspect, namely, the loss of weight in proc-
essing. In the final analysis, it resolves itself into a quali-
tative evaluation.

The criteria in the third group may be related to an
assessment of the indirect benefits arising from a project
aside from its direct effects. “Organicity” and “domestic




Table |

(:LASSH"ICATION OF CRATERIA ACCORDING TO THE EFFECTS WillGH TUHEY ARE INTENDED 10O
AsSEss—BURMA, PERU AND THE WEST INDILS

Factor inputs®

Criteria used by experts I

Buama
Demand :
Cheap domestic raw materials
Capital—labour
Value added—capital
Value added—foreign exchange
Foreign exchange—labour . . —
Effect on employment in the

s |

existing industrics o - —

Possibility of expanding existing

enterprises o e

Peav

Variety of models - —
Complexity of products - —
“Organicity” . . . —_ —
Domestic raw materials used® = — —
Minimum scale . ... . . —

Value added—gross value of
output ... ... . X

Value added—total investment X —

Investment in machinery and
equipment—investment in

fixed assets ... .. X __

WasT InbiEs
Wages—gross output . .

Wages—net output . C X —
X

Net output—labour e
Mechanical horsepower—labour X
Weight of materials handled—

labour ... .. .. . — —

Labour—ﬂtablishlﬁtl:.l;t.s. | ln

industey ... ... . . — —
Localization ratios .. = —

Non-factor
inputs )

—— _ - = Indirect Other
S, Fr R.® Fuc!  benefits considerations
- — - - X
—_ X —_ —_— _—
— X — — . —_
- X - —_ —
- = — —_— — X
— = — — — X
—_ - — —_— — X
X - - -  _ X
T X
—_— — — X —
- - - X
—_ = X — — X
x —_ — — —_ ——

[ 3
R, = raw maicridls. «
L]

K = cpital; L = unskilled labour; S, = skilled manpower; FE = forcign exchange,

Although domestic raw materials used reprosent non-factor inputs, this is not indicated in the table,

since it would appear that the experts were primarily concerncd with the effect of a demand for domestic

raw materials on the oulput of such materials.

raw matcrials used” (Peru) may be classified under this
category. These criteria are qualitative, since the benefits
are difficult to quantify.

The last group contains a combination of criteria
which are difficult to identify separatcly. The criteria
relating to “demand” and “cffect on employment in
existing industries” (Burma), “minimum scale” (Peru)
and “localization ratio” (West Indies) are closely related.
They are essentially concerned with the question of
whether there will be a market for the commodity to be

produced. This question is relevant in the carly stages
of project xreening which precede evaluation proper.
The item “possibility of expanding existing industrial
enterprises” (Burma) is not properly an evaluation
criterion. It relates to the alternative which arises in
planning for additional outputs of either expanding
existing establishments or creating new onces; there is no
indication as to how the expert expects to provide a reply
to this question.

The objective of the preceding classification of criteria
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proposed for evalumion of projects was to facilitate the
examining of their relevance and internal consistency.
The discussion above suggests a number of observations
which apply in varying degrees to the three cses. First,
the proposed criteria are not equally relevant; second,
some of them overlap, in some cases to the extent of al-
most complete duplication; third, some of the criteria
are quantitative, others are qualitative, and it is not casy
to see how they conld be combined; fonrth, among the
quantitative criteria, some are substitures involving as-
sumptions which have vot always been exphatly staed.
Finally, some quantitative criteriac in panicolar those
relating to evaluation of factor input are based on da
borrowed from developed countries,

In the particular case of Burma, the expert provides a
hist of criteria. but no indicition as to how the partial
rinings would be derermined, what relative weights
should ke attached o the virious criteria, or the way in
which the overall rating will be made. In the case of
Peru and the West Indics, partial ratings are given in
the form of rankings («. b or ¢)3 the weighing of the
criteria is also indicated in the form of ranks; for ex-
amole, criterion €5 is deemed more important  than
criterion Coand so on, and the overall ratings provide
no adequate indication as to how any one project ranks
m relation o another.

Iskakr, THE Pinvieeizes ano TURKEY

Although, as may be seen in table 2, the evaluation
methods proposed - these case studies also encompass
sysiems of multiple criteria, an avempt has been made
here 10 combine the more important criteria into three
formulac. A (uantitative rming of each project under
consideration 15 achieved by aggregating on the one
hand all elements of cost. and on the other hand all
benefit elements, and by combining the former with the
latter in a single benefitcost ratio. The inclusion of
other criteria in the system indicates, however, that this
was not considered sufficient to provide an adequate
solution, Nevertheless. it is significant 1that most if not all
of 1he measurable effects of a project are being assessed
here in terms of a single quantitative criterion,

As wus pointed out in the discussion of the case studies
of Burma, Peru and the West Indies, the vanous costs
and benchts must be assigned relative weights. In this

case, weights are applied not to partial criteria as in the
former examples, but w0 well-defined costs and benefits,
that is, directly to inputs and outputs. In so far as it can
e assumed that market prices for factors and products
adequately reflect their social value, they are the proper
weights to use. When this is not the case, so that evalua-
tion hased on market prices would lead to misallocation
of resources, the experts propose that an appropriate cor-
rection be applied 1o compensate for the divergence be-
tween market and social values,

Thus. the first step in this procedure is to calculate for
cach project the return on investment, using market
prices as relaive weights. This is calculated according
10 the formulae given below:.

The next step is to apply a correction to compensate
for discrepancies between market and social values, as
the need arises. “Two methods are used. The first is to
correct the market prices of certain factors and products
which are under-valued or over-valued: for example, the
price of capital (Israel); the price of foreign exchange
(Turkey and the Philippines), and the price of home
produced  goods destined for domestic use  (Turkey).
These corrections are tantamourt to using, instead of
market prices, “equilibrium™ or accounting prices, which
measure the social value of factors and products, The
determination of these “equilibrium™ prices is discussed
in part three of this article.

A second method of correction, which has been ap-
plied in the case of the Philippines, consists of auribut-
ing additional benefits to a project which uses an abun-
dam factor (for example, unskilled labour) or has a
beneficial impact upon the rest of the economy, cither
forward or backward. The “esentiality” factor men-
tioned above was intended to take into account the bene-
fits arising mainly from the “forward™ effects; the cor-
rection for the use of domestic raw materials, on the
other hand, was concerned with benefits arising from the
“backward” cffects. The rationale underlying these cor-
rections is that, in so far as a project produces commodi-
ties which are used as inputs elsewhere in the economy,
or uses commodities which are produced by other sec-
tors, it stimulates economic activity and consequently
gives rise to additional benefits which should be attri-
buted to the project considered.

A closer cxamination of the formula suggests, how-
ever, that in some cases the indirect effects are taken
into account twice, so that their impact is exaggerated.

N

3 (value of output—cost of materials and labour) (1+i)~*

=0
{SRAEL: m
Eoinvestmcnt (a+i
1=
vilue of output—cost of purchased materials and depreciation
PHILIPLINES: - — B S e el
nvestment
TURKEY: __value_of output—cost of materials, labour_and depreciation

investment




Table 2
CLASSIFICATION OF CRITERIA ACCORDING TO THE EFFECTS WHICH THEY ARE INTENDED TO
ASSESS—ISRAEL, THE PriLiPPinEs anp TURKEY

Indirect effects

Dircet '”” fuctor O ather  Secondany Other
Criteria effects nie projects cflects comsiderations
IsmaEL
i .
X (5—C) (1+i)r *
=0
X X - — -
m .
2- l\-p (1+l )——’
=0
Nature and size of markets —_— - — - X
Size and location of plants — - - -- X
Sources of financing . . — - - - X
Availability of know-how —_— - - — X
PHiLiPPINES
e(wtr+i+p) FE/es—-FE/¢ -
K ‘ K
05rmd rmt>rmd 1d> 2000+
+ + o X X X — -
K K
Overcrowding of an industry ... = — - - - X
Abnormal pricing of labour, materials and |
Possible effect on increased domestic produc- :
tion of raw materials ... ... .. .. . X - —
Turkey
S—(wto+trmdirm)
K
(FE/es-—FEjc) 30 100 3%
1 +—— x x o I
K K
Regional balance (external cconomies) . . —_ - X - —
Rate of completion i —_ - — X —
Nature of product . e — — — X — |
Technical complexity . e — - - — X
Labour training . = . i — - X - —
Stability . e — — —_ X —
* 8 = value of annual sales; ©, = current annual costs, excluding capital costs: K, = annuai
cxpenditure on capital goods, including working capital; i = interest rate; m = period of investment
(in years), measured from the refercnce year (#=<0); w = uscful lifetime of the project (in years) :
measured from the reference year; 3 indicates aggregation of annual values. :
+  Sce text. ;
¢ § = gross valuc of sales; w = wages; 0 = other operating costs, excluding rmd, rout; rmd =
domestic raw materials; rmt = imported raw materials; FEfes = foreign exchange carnings or savings;
FE/c = foreign cxchange costs; s = correction for home produced goods; K = total investment, i
For example, in addition to assuming the cost of domestic lae, those grouped under the category “other considera- !
unskilled labour to be zero, a benefit is assigned to tions” in table 2 are, in most cases, relevint in the early :
projects for the use of this labour. A further benefit is stages of project evaluation which precede evaluation
assigned for the use of domestic raw materials regard- proper. The criteria of “external economics”, “lLabour
less of the cost element. training”, “rate of completion™ and “nature of product”,
Among the other criteria that are being used to com- proposed in the Turkey case study and the criterion of |
plement the three basic criteria represented by the formu- “possible effect on increased domestic production of raw ;
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materials”, proposed in that of the Philippines, are in-
tended to assess indireet effects. The criteria of “external
cconomices”, “labour training” and “possible effect on in-
creased domestic production of raw materials” relate to
effects arising from the interdependence of the projects.?*
The critcrion of “rate of completion™ implies that the
phasing of projects will affect, on the one hand, the
domestic supply of commodities and, on the other hand.
domestic income; consequently, it may affect domestic
# The criterion of “possible effect on increased domestic
production of raw muaterals” proposed in 1he Philippines case
study is redundant, since the bickwird effect of a project is
taken into account through the basic formula,

prices or, if unmet domestic demand gives rise to im-
ports, the balance of payments, or both. The criterion
“nature of product” relates to a project’s impact on com-
maodity supply and consequently on prices of goods con-
sumed by low-income groups. These indirect effects,
some of which may be referred to as secondary effects,
are dithcult to assess; hence the qualitative nature of the
criteria which relate to them.

In the final over-all rating of each project, the basic
criteria, that is, the formulae, must be combined with
the other criteria in the system. This has to be achieved
alony the lines of the procedures which have been de-
scribed in connexion with the discussion of the case
studies relating to Burma, Peru and the West Indies.

Part Three
SYNTHESIS AND CONCLUSION

s was Notep in the introduction to this article, the
A decision regarding acceptance or rejection may be
taken on an ad hoc basis in connexion with individual
projects or it may involve the simultancous choice of the
projects to be implemented within a certain time period,
that is, the claboration of o project programme. In cither
case, the evaluation will be based on a comparison of the
resources that would have to be given up in the im-
plementation of the project and its anticipated benefit.

The ditheulty in project evaluation consists, as was
observed carlier, of the fuct that the problem has to be
determined on a multi-dimensional basis and that from
this 4 onc-dimensional decision pattern has to be de-
rived. The multi-dimensional character is related to the
fact that the project has to be considered in the context
of s impuact on a varicty of ficlds, such as anticipated
yield in terms of an increase in national income or in
national consumption-—with, morcover, the distinction
between the immediate effects and those obtained in the
longer run; provision of remuncrative emplovment; im-
pact on the balance of payments and possibly also the
impact on the distribution of income and on regional
distribution of productive activity. Also, the production
factors 1o be uscd are basically incommensurable: capi-
tal; forcign exchange; labour, skilled and unskilled; the
various categories of natural resources, such as land,
minerals, hydro-power. The decision pattern, on the
other hund, is by its nature onc-dimensional: for the
claboration of a programme of projects, the candidate
projects are ranked in a single line priority order and the
decision regarding an individual project can either be
acceptance or rejection,

The transition from the multi-dimensionally deter-
mined problem to a one-dimensional decision is, in gen-
eral. resolved by the automatic operation of the price
and market mechanism. Thus, for the private entre-

26

prencur, operating in a fully market-oriented economy,
the multi-dimensional nature of the problem does not
come into the open, since for him sacrifices as well as
vields are appropriately assessed at the common denomi-
nator of money value in terms of market prices of his
estimated outlays and anticipated yiclds. The problem
of cvaluation arises precisely because of the fuct that,
especially in the developing countrics, for a varicty of
reasons of an institutional, social and cconomic nature,
the price mechanism cannot in itself be considered as an
acceptable criterion in all cases where decisions on
matters of investment and production are involved. This

brings in the problem of multi-dimensionality referred
to above,

ELasoraTiON OF A PROJECT PROGRAMME

The problem of project evaluation will primarily he dis-
cussed in the context of the elaboration of a project pro-
gramme for execution during 1 given period of time. It
is, in fact, only in this context that the problem can, in
principle, be adequately solved; when a project is evalu-
ated on an ad hoc basis as and when it is presented, its
adoption will always imply the risk of precluding the
execution of more profitable projects that may come up
afterwards,

For the problem to be defined, the following data
have to be known: the “universe of candidate projects”;
the availabilities of the various resources during the
given time period, and the objectives of economic policy
against which the desirability of the candidate projects
has to be considered.

The programme can refer to the national economy as
a whole or to a particular sector, for example, to manu-
facturing industry or an individual branch of industry.
It can comprise public as well as private projects, or it




can be confined to the public sector only. The data re-
ferred to above should, of course, relate 1o the area to be
covered by the programme.

The candidate projects of the universe are the building
stones of such a programme at the micro-economic level,
Conversely, the data on objectives and resource avail-
abilities have been spelled out in mucro-economic form
under an existing plan. The project programme will
constitute a bridge between the macro-economic targets
and the level of implementation.

Resource avarlabilities and policy objectives

If project evaluation is conducted by individual sectors
or 1s confined to one or a few sectors, the plan should
specify the resources to be allocated 1o the sectors con-
cerned and preferably the targets to be attained by each
sector during the programme period.

The procedures and methods used in the claboration
of a macro-economic aggregate plan and its subdivision
into sectoral plans are outside the scope of the present
study; they have been extensively dealt with elsewherc.**
Normally, it will be necessary to estimate the resource
availabilities for each consecutive vear of the period, in
particulur as regards the availability of raw materials
and natural resources, manpower, capital, foreign ex-
change and the like. The resources which will be gen-
erated under the plan—foreign exchange, for example—
will, of course, be taken into account.

The objectives of economic policy have to be known,
since it is in terms of achievements in the realization of
these objectives that the yields of the projects considered
have 10 be measured.

Some of the most important objectives have been re-
ferred to earlier. Normally, a maximum increase in na-
tional income is, explicitly or implicitly, recognized as
the principal objective to be pursued. Along with this,
other objectives may relate to the strengthening of pro-
ductive capacity so as to make possible a more rapid in-
crease in national income in the future, including the
broadening of the productive basis through greater di-
versification; a greater equality in the distribution of
income; the provision of employment for those at present
unemployed and for the new entrants into the labour
market; the strengthening of the balance of payments
position; the development of the more backward areas
of the country, etc.

The definition of the objectives to be pursued depends
basically on the policy maker. In many cascs, various
objectives may be pursued simultaneously. If projects
had identical ratings with respect to the different objec-
tives, no problem would arise. It will be recalled that in
the Pakistan case, the Development Board was able to
reconcile the national income objective with the em-

2 Compare, for instance, the ECAFE reports referred to
in footnote 1: Programming Techniques for Economic Develop-
ment and Formulating Industrial Development Programmes;
also the article on “Use of Models in Programming” in Bulletin
on Industrialization and Productivity, No. 4 (Sales No.: 60.11.
B2), and J. Tinbergen, The Design of Dcvelopment (Johns
Hopkins Press, Baltimore, Maryland, 1958).

plovment and forcign exchange objectives with no grea
ditheulty. This, however, is exceptional, since the van
ous objectives will generally prove to Ix competitive —-if
not conflicting. Thus, the most acute problems which
governments of developing countries invariably face are
on the one hand 10 improve as rapidly as possible the
generally tnadequate levels of present consumprion, and
at the same time to provide for future accclerated
growth. This may conflict with 4 programme of provid-
ing substantial employment: and all these goals may he
achievable only at the cost of the forcign exchange
position,

In such cases, it will be necessary, in order o arrive at
a definite priority rating, 1o define quantitatively, and
as precisely as possible, the relative importance attached
to each objective. Thus. it is not enough to decide that
projects which earn or save foreign exchange should be
given priority; it will be necessary o define exactly the
amount of foreign exchange that is considered 10 be
equivalent to one unit of the domestic currency, As was
seen in the case studies, the quantitication of the rela-
tive importance of the vanous objectives is, in pracice,
not always ohserved.

The relative importance to be allocated to the ditferent
objectives can be expressed through appropriate weight-
ing cocthciems. Thus, when comparing two  projects,
one of which would be located in a certain backward
region and the other in the metropolitan area, the vield
of the former could be increased in a certain pre-deter-
mined ratio which expresses the “weight” of the objec-
tive of developing the backward area. In several in-
stances, the weighting factors with respect o 1he objec-
tives inay take the form of “accounting” or “shadow”
prices, in the same way as in the case of production
factors, as will be discussed Later. Thus, the relative im-
portance of a given increase in national income after
five years, as compared with the same incicase now, can
be reflected in the “accounting rate of interest”.

When the evaluation of projects is carried out on a
sectoral basis, it is, furthermore, of basic importance that
the same set of general objectives is applicd in the vari-
ous sectors with the same relauve weight.

The “universe of candidate projects”

The procedure of evaluation should be preceded by the
establishment of a “universe of candidate projects”

An important  prerequisite is that the “universe”
should be as complete as possiblc, that is, that all relevant
projects should be included: by leaving out possible
projects, a distortion of the progrimme may result. The
first task will be to conduct a broad inquiry regarding
proposals for projects. Of course, only those projects
proposals will be included in the “universe” that stand
a reasonable chance of being selected. This is important,
because at tlis stage of final sclection, it will be neces-
sary 0 determine with suthicient precision costs and
yields for each one of the candidate projects; and this
will require the conducting of costly feasibility studies.
It will, therefore, be advisable to subject the project pro-
posals to a pre-evaluation screening. Such screening will,
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in general, be confined to an appraisal of the merits of
a project proposal in itself and thus will not involve a
comparative analysis of different projects. The screening
will be based on rough, though realistic, estimates as re-
gards yiclds and costs of the projects.?® The case studies
relating to Burma, Peru and the West Indies exemplify
procednres which are, in varying degrees, appropriate to
this stage. In the Pakistan case, considerations of feasi-
hility were applied for the same purpose. Aspects of
pre-cvaluation screening are also discussed in the Manual
on Economic Development Projects®™ Judgement will
of necessity play un important part.

The pre-evaluation screening process should, however,
not be pursued too far: this would again incur the risk
of discarding possible projects that, on closer examina-
tion, would have proved to be profitahle. Thus, in case
of uncertainty, the project idea should be given the
benefit of the doubt and be retained at this stage. (As
a practical rule, the universe of candidate projects could
comprise from one and a half times to twice the num-
ber of projects that could be included in the pro-
gramme.”® The candidate projects should, moreover,
have a wide range of variation as regards the relative use
of resources.)

Project data

The possihle projects that are retained for inclusion in
the universe of candidate projects should be studied in
greater detail. This will, in general, necessitate feasibility
studies in the full sense, so as to estimate with sufficient
precision the resource requirements, both for the con-
struction and the operation stages, as well as the yields.
These studies will involve a variety of aspects, such as,
market rescarch to determine the present and future
demand for the commadity or scrvice to be produced
on the domestic and the foreign market; the choice of
technology: location problems and the size of plant.?®
In some instances, the demand will have to be derived
from projections beyond the period covered by the pro-

8 For a number of industries, cocflicients for estimating in-
vestment and operating costs at the pre-investment stage are at
present being collected in a study conducted jointly by the
Secrctariats at Headquarters and of the Economic Comimission
for Latin America. The study includes for cach industry the
variation of the cocfficients with the circumstances as regards
the relative factor prices, size of operations, ctc. It is intended to
publish the first results of the study in the course of 1962.

M Op.cit

3 ]t is clear that the total requirements of the universe of
candidate projects must, at least for any or all investment re-
sources, exceed the availahle supply of such resources for the
problems of evaluation ta arise at all.

2%  The assumption that these aspects can be studied in-
dividually for cach possible project prior to the final simul-
tancous evaluation is, strictly speaking, not correct, since the
choice with regard to some aspects—in particular the choice of
technology and to some extent also the location and size of the
plant—will depend on the prices used, and the latter, as will
be seen later, will only be obtained simultaneously with the final
evaluation. For practical purposes, however, the consecutive
process will be useful, at least in a first approximation,
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gramme; power plants are a typical example in this
respect. Technical asistance experts working in the fields
of economic and industrial programming and especially
in project evatluation report almost invariably a deplor-
able deficiency in the pertinent information, which
makes it difficult to reach a justified decision with re-
gard to the acceptance or rcjection of a possible project.

The problems involved in ohtaining the relevant proj-
ect data have been described before in several studies,
for this reason, they will not be discussed in the present
article.

Selection of projects with marketable product

The next prohlem is to select, among the candidate
projects with marketable output, the set of projects that
together will yield the maximum benefit as measured
against the agreed-upon objectives of economic policy.
This may be achieved by assessing the yield-cost ratio of
each candidate project and by ranking the projects in
declining order of their respective ratios, until the avail-
able investment resources have been exhausted.

Given the nature of the objectives and, in most cases,
the relative weights that should be attached to each ob-
jective, the evatuation will consist of assessing the contri-
bution of a given project to the several objectives, and
of determining the proper relative weights that should
be attached to factors and products. The first task in-
volves identification of effects which relate to a given
objective and the assessment, quantitative, if possible, of
such effccts. In some cases, this may raise no particular
difhiculty: for example, the employment effect can be
identified and measured readily. In other cases, it may
not be possihle to identify or assess quantitatively, with
any reasonable degree of accuracy, a project’s impact in
terms of a given ohjective—for example, a project’s im-
pact on economic stability. The measuring of a project’s
contribution to national income, which is usually con-
sidered the most important factor in project evaluation,
also faces many prohlems: certain components of this
contribution may be assessed quantitatively—for ex-
ample, the project’s direct contribution to national in-
come—while others, such as external economies attrib-
utahle to a project, are difficult to identify and even
more difficult to assess quantitatively.

0 Compare, for instance, the Manual on Economic Develop-
ment Projects, op. cit; the paper “Some Notes on Industrial
Project Evaluation”, recently prepared by Forrest E. Cookson
for the Working Party on Economic and Social Development,
15 to 27 January 1962, organized by the Economic Commission
for Africa; the articles “Capital Intensity in Industry in Under-
developed Countries”, “Choice of Technology in Industrial Plan-
ning”, by J. Tinbergen, and “Capital Intensity in Heavy En-
gineering Construction” in Bulletin on Industrialization and
Productivity, No. 1 (Sales No.: 58.1LB.2); “Capital Intensity
and Costs in Earth-moving Operations”, “Working Party on
Farth-moving Operations” and “Choice of Industrial Technology:
The Casc of Wood-working”, by G. K. Boon, in Bwlletin on
Industrialization and Productivity, No. 3 (Sales No.: 60.1LB.1);
and “Problems of Size of Plant in Industry in Under-developed
Countries” in Bulletin on Industrialization and Productivity,
No. 2 (Sales No.: 59.11.B.1).
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For the private entreprencur, the relative weights to
be attached to factor inputs, as well as factor yields, are
the market prices of these factors. A problem that is
basic to project evaluation in the context of the national
cconomy arises from the fact that market prices of
factors do not always reflect adequately their value from
the point of view of the national economy as a whole.

The divergence between market prices and  social
values reflects imperfections in the operation of the mar-
ket mechanism. Although, as stated earlicr, such im-
perfections occur in all cconomies, they are, for a variety
of historical, political, institutional and social reasons,
far more widespread and severe in under-developed econ-
omies than in most developed economies. A complete
enumeration of such imperfections is not intended here,
but some of them may be mentioned: imperfect mobility
of factors, including economic or institutional restrictions
on iccess to occupations; monopolistic elements in the
various sectors of the economy; legal provisions affecting
prices such as excise taxes, subsidies, forcign exchange
controls, import restrictions, monetary policies, credit
controls, frozen rents for dwellings and agricultural Lind
and the like. Wages may also be affected by institutional
influences, such as minimum wage legislation and activi-
ties of trade unions. The result is that in some cases, such
as, for instance, unskilled labour, the market price—that
13, the wage rate (including fringe benefits) legally
prescribed or fixed in the collective labuur contracts—
may often be higher than the marginal real product of
the factor involved; and in other cases, such as capital,
foreign exchange or agricultural land, the intrinsic value
is frequently higher than the corresponding officially
fixed market price.

Under the circumstances, a selection of projects based
on market prices will result in a misallocation of re-
sources, in the sense that there will be a heavy strain on
the resonrces that are under-priced while part of the
resources that are over-priced will be left idle, so that
the aggregate yield of the selected projects will fall short
of the maximum yield that could hiave been obtained
from the available resources.

It is thus necessary to introduce into the evaluation
procedure a device intended to restrain the use of the
under-priced factors and stimulate the usc of the over-
priced ones. This can be accomplished, as in thic case of
the objectives of economic policy, by the use of weight-
ing cocfficients, which should be high for the under-
priced, relatively scarce factors, and low for the over-
priced ones. A device which amounts essentially to the
same thing is to base the evaluation on “shacow” or
“accounting” prices instead of the market prices. The
accounting prices are intended to reflect as accurately as
possible the intrinsic values of the factors involved.®

Thcoretical characteristics of accounting prices

To begin with, the theoretical characteristics of account-
ing prices will be defined. As a first definition, it can be

81 See, for instance, the articles “Choice of Technology in
Industrial Planning” and “Capital Intensity in Heavy Engineer-
ing Construction”, op. cit.

stated that these prices should be such that, when candli-
date projects are selected in accordance with the priority
rating based on them, the aggregate vield of the set of
projects selected will be maximum within the limits of
the given resource availabilities. The problem of selec-
tion based on this criterion and that of the simultancous
determination of the accounting prices can, in principle,
be solved on the basis of a complete model of the econo-
my, tor example, by the use of the technique of lincar
programming, provided that all the parameters in the
set of equations of the model are known. In practice,
however, because of the lack of data and the degree of
accuracy of the available data, this procedure iy inap-

plicable.

The criterion of full use of all resources

A second criterion is that the accounting prices, when
uniformly used in the selection of projects from among
the “universe ot candidates”, will simultncously cx-
haust the various resonrce availabilities. In view of this
criterion, accounting prices are sometimes denominated
“equilibrium prices”.

In practice, it will be necessary to work with account-
ing prices which are reasonable approximations of the
theorctical magnitudes. In the following section, a few
procedures are indicated for the determination of such
approximte values.

A trial and error method hased on the maximum ag-
gregate vield criterion has been suggested for the estima-
tion of accounting prices.® It consists of the following:
a random set of accounting prices is assumed; the profit-
ability of all candidate projects of the “universe” is caleu-
lated on the basis of these prices und the projects are
ranked in the order of declining profitability. A set of
projects is then selected in this order, untit one of the re-
sources is exhausted, and the aggregate yield of these
projects is determined. The same process 1s repeated
with different assumptions as regards the set of account-
ing prices, and the resulting aggregate yiekds are com-
pared. The procedure is continued until the maximum
aggregate yield is reached; the respective set of projects
will then represent the optimum set and the correspond-
ing prices the accurate accounting prices. This procedure
is, however, very tedious. Its efficiency can be increased
by applying the criterion of full usc of all resources:
when projects are sclected in the order of declining prof-

32 It can be proved mathemarically 1hat both defimtons are

congruent, under condition that the “universe” covers a suf-
ficiently wide range of candidate projecis as regards the input
mix of the factors. In fact, under this condinon, the opiimum
set of projects will exbaust all available resources (if this were
not the case, the factor not used to the limit of avalable re-
sources would be a “frec good” and the corresponding account-
ing price would he zero); and, vice versa, if. through sclecting
projects in the order of declining profitability calculated for all
candidate projects on the basis of one and the same set of prices,
the factors prove to be simultancously exhausted, then the re-
sulting set of projects will be optimum in the sense of yiclding
the maximum aggregate benchit, and the prices used will
represent the accounting prices.

33 See . Tinbergen, The Design of Development, op. cit.
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ability, calculated on the basis of an assumed combina-
tion of factor prices, it is only by pure chance that all
factor avalainlities are exliaostad simultancously  (this
would mean that one has hit righi away on the correct
set of accounting prices). In all other cases, the fact that
one factor s exhausted before the others indieates that
its assnmed price was oo low and that of the other
Lactors too high: morcover, in tive latter case, the propor-
tonal excess of 1he feftover factors involved will be indi-
catve of the discrepancy between their assumed prices
and the correct accounting prices. This will provide
means of adjusting the assumed prices in the right di-
rection ad arriving more rapidly at an acceptable com-
bination of accounting prices.

Accounting prices may also be roughly estimated on «
priorr considerations relating to the general circum-
stances bearig an impact on their magnitude, These
estimates will 1 some cases already provide @ workable
hasis tor hal application. They can also be used as the
starting point in the procedure of further adjustment
through successive approximation deseribed above; in
this case, a careful first choice may considerably shorten
the process.

For the estmates to be as correct as possible, an in-
sight mto the way 0 which the accounting prices are
mfluenced by the circumstances will be useful. Some as-
peets are lustrated i a numerical example given n the
appendix to thas article. In the following, a few conside-
ratons are presented separately in connexion with some
of the most important fuctors,

Accounting prices for caprtal may be approximated by
interest rates somewhere between the rates prevailing in
the organized capital market and those obtaining in the
“paraliel” market. “The structure of these respective mar-
kets and the volnme of transactions which ke place in
cach are imporrant factors to consider. Since a low-in-
terest credit policy will tend to lower the rates in the
orgamzed market and. indirectly, in the “parallel™ mar-
ket, allowance must be made for its influence. Further-
more, 1t has been suggested that some indication of the
cqpnhbrium interest rates may be obtained from the
rates at which it would be possible to attract new capi-
tal: and also from the profitability of marginal projeets,
corrected for risks involved (for example, risks of in-
tlation). More specifically, it has becn suggested that ac-
counting interest rates may be set at at least double the
rates on government securities or on international loans,
and possibly at as high as 20 per cent.

Accountung prices should be estimated for foreign ex-
change when there is present or anticipated disequili-
brium or aruficial equilibriom in the balance of pay-
ments. They mav be set at a rate above the legal rate but
below the "black™ or “parallel™ market rates, When con-
trol measures are effectively enforced, the divergence be-
tween the equilibrium rate and the othaal rate will tend
to be greater thun when they are lax,

The market rates for skdled labour should probably be
corrected upwards, as this type of labour is generally
scarce in under-developed  countries, As regards un-
skdled Libour, on 1he other hand, o downward correc-
ton will be indicated 10 countries having large-scale

it

structural unemployment. It has been suggested that the
cost of labour in a good number of cases should be put
at zero or at some level reflecting the displacement cost.
This statement is defended on the ground that the
marginal productivity of unemployed labour being zero,
its emplovment will entail no sacrifice in output. While
this argument may seem logicallv valid, it overlooks
certain important points. First, once unemploved labour
has been put to work, its consumption level is likely to
increasc; the resultant claim on production factors and
other resources, such as imports, will thus have to be
taken into account. Secondly, since wages have in prac-
tice to be paid at market rates, the wage bill for a given
project will represent a demund on the total funds avail-
able for development and thus reduce the amount
available for other development expenditure. Thirdly,
frequently the marginal productivity of labour in under-
developed countries, though low, s not nil. Thus, for
instance, despite the prevalence of rural underemploy-
ment during most parts of the year, seasonal peak re-
quirements for munpower may be heavy. Under the
arcumstances, 3 withdrawal of manpower from agricul-
ture may well result in a loss of output. These considera-
tons indicate that the application of too low an account-
ing price for lubour is not advisable; 1t is suggested that
it may be estimated at not lower than about 80 per cent
of the market wage rates under circumstances of ioder-
ate unemployment and at not lower than 50 to 60 per
cent in cases of heavy unemployment.

Projects having no marketable product

The evaluation of projects, both in the pre-evaluation
screening and in the final selection, is based essentially
on eviluation of yield in relation to costs.

The application of this criterion presupposes that the
vields of the projects can be expressed in comparable
quantitative terms. There are, however, certain cate-
gories of projects with respect to which this is, as is well
known, not possible. These include, in the first instance,
the projects in the social overhead sector which have no
marketable product: schools, hospitals, sport parks and
the like; furthermore, defence projects and, in some
cases, those projects which are only indirectly produc-
tive, such as roads and other public warks™

M In certain circumstances, projects with marketable product
should, with respect to project evaluation, be regarded as falling
into the samec category: this will be the case when governments
decide to promote certain projects as a matter of policy. For
cxample, one of the objectives in the Indian second five-year
plan was to develop basic beavy industries for the manufacture
of producer goods to strengthen the foundations of economic
independence. The highest priority in the industrial sector was
therefore assigned to the expansion of the iron and steel in-
dustry on the ground that, more than any other industrial
product, the levels of production of these materials determine the
tempo for the progress of the economy as a whole. Government
of India, Ministryv of Information and Broadcasting, Second
Five-Year Plin, The Frameuork (Government of India Press,
New Delhi, 1955), page 13. See also, for an appraisal of this
policy, J. Sandee, “A Long-term Planning Model for India”
(Unit;d Nations mimeographed document TAO/IND/22/
Rev.l).




The decision with regard o accepting or rejecting
such projects will of necessity involve an important ele
ment of subjective judgement. Tt seems advisable, how-
ever, to retnin to the extent possible an ohjective basis,
In the first plice, an estimate can be made of the benetit
m terms of additional income that could be obtained if
the resources 1o be sacriticed in the project were nsed
for & marginal project in the directly productive sphere.
Furthermore, in some cases. such as projects involving
transpart or technical education, it may be possible to
impute an cconomic value to output by assessing the
advantages which are expected to accrue to the produc:
tive sectors of the cconomy with which the project is
directly or indircctly related: this procedure implies 1he
existence of an input-output relation between the projea
and the sector or sectors in question. Also, with respect
to the allocation of resources to the various categaries of
the projects involved, the practice in other countries in
comparahle conditions mav provide guidance

Ad hoc evaluation

As indicated eurlier, it will be advisable to carry out the
evaluation, whencver possible, on 4 simultancous basis
with respect to all projects to be included in a pro-
gramme covering a given period of time. Only on this
basis will it be possible to arrive at a justified allocation
of available resources.

New project possibilitics may, however, come up in
the course of the programme period, and if they prove
to be highly profitable it would obviously not be justi-
fied 1o discard them on the ground that they are not in-
cluded in the programme. In practice, the profitability
of such project possibilities muay be evaluated on the
basis of the uccounting prices obtained in the prior
simultaneous  evaluation; this will be justified on the
condition that the new project possibilities have no majar
impact on the relevant features of the “universe” used
in the original simultaneous selection. Tt will be clear,
moreover, that the acceptance of new projecis may re-
quire the exclusion of some marginal projects contained
in the original programme.

8 For further discussion of the problems involved in the
evaluation of these categories of projects, reference may be made
to the report on Programming Techniques for Ecomemic De-
relopment, op. cit,

Frequentdy, project evaluation s cured ot on
purcly ad hoc hasis, withou the <Liboration of 1 con
sistent programme or the existence of an over all “root™
plan withine which such o progromme s mregraed. Fhis
procedure, however, should be reaarded. as s een
stressedy s detimtey inferior 1o simulianeoas evaling
ton, Inthis case, accounting prices can also be used
the evaluation, they can then be estimared on the basis
of a priore considerations s indicated ahove,

FINAL REMARKS

b the toregoing, the suggested  procedire of proj
evaluation has, Tor the sake of clarity, been deseribed
along the lines of 4 series of consecutive stages, b moam
instances, however, estimuates that can be muade with siit
hacnt precision only aca Lier stage will already have 1
be used atan carlicr one: a typical example was relerred
to 1 connexion with the use of accounting prices in the
comparative evaluation of the objearives ol ceononie po.
hey. This will imply, as was already imdicated, a process
of successive approximations, in which the tentative con
dusions reached at the carlier stages on the basis of 1irst
estimates of prices or other items are Liter adjusted in ac
cordance with more accurate estimates obtained in the
subscquent phases.

Considerable emphasis has been given to the use of
accounting prices sinee it is considered that these con-
stitute a device that can be proitably used in project
evaluation in the context of the wational cconomy as a
whole. The practical experience with this device is, how:
ever, scant up to the present. It would scem advisable
that available information on experience in the practical
apphcation of accounting prices and the methods used
in their estimation be disseminated.

The purpose of this study has been 1o put project
evaluation on as objective a basis as possible. The device
of accounting prices is illustrative in this respect: it
serves the indicated purpose by muking possible o
guantitative evaluation of the impact of a given project
an the cconomy as a whole, 1t should be observed, how-
ever, that, in the present state of knowledge, no method
or procedure s completely foolproof in itself. Aside from
the application of a quantitative procedure, an clement
of good judgement, hased on a host of factors not amen
able to quantitative evaluanion, is a necessary and im-
portant component of the decision moaking process,

Appendix
GRAPHICAL EXAMINATION

in the following analysis, the factors for which the markel

Eiccs do not adequately reflect their real or intrinsic values will
denominated “special” factors; for these factors accounting

prices have to be estimated. It is thus assumed thav all oler

factors can be valued at market prices.

. For the problem 10 be defined, the following daa have to be

nown:

(a) The “universe of condidote projects™;
{#) For each canddate projear:

(1) The yicld w0 be inpored 1o the “special” facrors
combined, that is, the 10tal yield mivus the payment
av market prices for 1the other facions required;

(#) The quanutics reauized of cach one of the “special”
factors;

L1



Charz 1

Graph 8

Graph C

(¢) The total availability of each one of the “special” factors.

The examination will be based on the second criterion of
accounting prices given above: that a selection of candidate
projects in declining order of profitability based on them will
simultancously exhaust the availabilities of the various “special”
factors,

1t will be assumed, for simplicity, that there are only two
“special” factors, say, capital and labour.

Let Ci and L+ be the inputs of capital and labour required
in candidate project 4, and R: its yield in the sense as defined
above. If the accounting prices Pe and P, for capital and labour
were known, C¢ X P + L¢ X P, would represent the total
“cost” of capital and labour of candidate project 7. Therefore,
candidate project i will be profitable if:

Ci X Po 4+ Le XP, & R
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C L.
or:—XI’p+——->(P,,<l
f R
C L
-;— and —— represent, as will be clear, the requirements of
} R
capital and labour per unit of yield in candidate project /.,
Ia graphic presentation this means that, if candidase projects
Le

Ce
are indicated by points with co-ordinates —— and ——, all can-
R R
didate projects corresponding with points within the triangle
formed by the axes and a hypotenuse intersecting the axes
1 1
and — of the equilibrium prices would be
P P
profitable, and all candidate projects corresponding with points
outside this triangle would not be profitable; the projects cor-
responding with points inside the triangle thus constitute the
optimum programme.

Ay an example, it will be assumed that the “universe” com-
prises sixteen candidate projects, numbered 1 to 16, of which the
data are given in columns (2), (3) and (4) of table 3. Further-
more, it will be assumed that the total availability of capital
(€) equals 300 and of labour (L), 1,000.

The requirements of capital and labour per unit of yield sre
given in columns (3) and (6) of table 3 and are represented
in graph A in chart 1 by points with these requirements a8
co-ordinates.

Tt will be obvious that in the chart:

Candidate projects will be more labour intensive in the
degree that the line connecting the corresponding point to the
origin is closer to the horizontal axis, and more capital intensive
in the degree that the connecting line is closer to the vertical
axis. Thus, candidate project ¥ is the most labour intensive ia
the “universe” and candidate project 16 the most capital
intensive;

Two candidate projects having the same degree of relative
intensity are represented by points on one and the same line
through the origin—for instance, candidate projects 4 and 3;
of these, candidate project 5 corresponding with the point closer
to the origin is the more profitable:

The location of the points is indicative of the degree of
capital intensity and of the relative profitability but not of the
size of the candidate project; for this reason the absolute
figures of the requirements of capital and labour are indicated
in the chart by the numbers above and at the right-hand side,
respectively, of each point.

The line I-1 is drawn in such a way as to form with the
two axes a triangle including the points corresponding with
the candidate projects 1, 5, 7, 8, 9, 10, 11, 13 and 14. These
candidate projects comply with the twofold condition that:

at the inverses

(1) Their aggregate requirements of capital and labour
equal the total availabilities of these factors, and

(2) The profitability of each of them when calculated at
wniform factor prices equal to the inverses of the intercepts of
the line 1.1 with the axes is higher than the profitability of any
other candidate project in the *“‘universe” calculated om the
samc basis.

The projects mentioned thus constitute the optimum set that
can be selected from among the “universe of candidate projects”
within the limits of the given resource availabilities, and the
prices referred to are the corresponding accounting prices. They

1 1
are: Po=——=15and P, =—— =06.
067 1.67

The corresponding calculations are given in table 4. In columa
(3) of this table the costs of all sixteen candidate projects are
calculsted at the accounting prices, A comparison between these
cost figures and the yields given in columa (4) of table 3
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Tabie 3
DaTa on casiBaT PROYECTS OF THE “UnNivErsy”

Project (5) Project desa Derwed dasa
G Le
C L, R R R
o) ¢ 3 (" (%) ®
b, 0 120 200 0.4 0.6
2. k ] 125 100 03 1.25%
3 25 125 417 0.6 0.3
4 o 1% 2% 2% 0.6 1.0
b SO 120 200 400 03 0.5
160 40 200 0.8 0.2
7. £} ] 140 173 0.2 0.8
[ I b} 70 50 0.1 1.4
9. 50 100 2%0 0.2 0.4
10 k4 k X] 0.3 0.9
150 9% 300 05 0.3
100 160 200 0. 0.8
10 % %0 02 1.0
| L 40 200 400 0.1 0.5
15 173 23 2% 0.7 0.1
16 .. ) ] 10 100 085 0.1
17 . 240 240 1,200 0.2 0.2
Toravs:
Projects 1 016 ... ... 1,450 1,735
Projecn 1 0017 . 1,690 1,973
Table 4
OrmiMUM PROGRAMMIS OF PROJECTS
A condidar . Pregramme 4 Pogomme ¥ __ Powmmec
projocts Cojg‘o‘l Projects incinded Cost of Projects incinded Co’:'d of Projects inciuded
i R ‘ project’ Cs L R c.;.ll:::: Cy L R m“:l” G L R
(n) (2) 3) (9 (8] (6) t)] ) (9 (r0) (11) (12)  (13) (14_)
| 200 192 80 120 200 192 80 120 200 220
2 100 120 136 122.5
3 . 417 %0 400 2% 125 417 562.5
4 . 2% 375 380 425
5 . . 400 300 120 400 304 120 200 400 340 120 200 400
6 . . 200 264 24 340
7. 175 1365 £} ] 19 173 154 3s 140 178 140 35 140 178
L I b 1] 499 s 70 50 62 43 s 70 56
9 2% 133 0 100 2% 140 %0 100 2% 150 50 100 2%
10 33 13 10 » n 36 35
| ) [ 300 by ) 1% ) 300 % 130 L] 300 349
12 200 246 248 280
1B 50 49 10 » % b7 4 10 %0 se
14 . . 408 1% » b, 00 208 »® 200 400 1% L] 208 %0
| | 2% ms 2% 173 % 2% 3623
6 .. 100 1315 110 173
17 . . 1,200 600 240 290 1200
Toras 300 1,000 199 900 1,000 2392 00 1,000 2925
. Basod on “wniverse” compriving candidate prejecns 1 10 16; total availabilisies: C = 300; L = 1,000.
svailabilisies: C = 500; L == 1,000. ‘. From table 3, columa (4).
*  Besed on “wmiverse” comprising candidste prejects 1 1 16; wtal ¢ Calculated st sccovating prices P, = 15; P, = 0.06.
avsilabilic : €= 900; L = 1,000, ] Calculased st accounting prices P, = 1.2; P, = 0.,
*  Baced ea “uaiverse” comprising candidate projecn 1 10 17; wtal ¢ Calculated at accounting prices P. = 20; P, = 0.5,
13




(and repeated in column (2) of 1able 4) indicate that, in fact,
for all projecis included m the opumum programme the cost
is less than the vicld and for all candidate projects excluded
trom the programme the cost is more than the vield. The
requirements ot capital and labour in the projects included in the
optimumi programme are given in colutns (4) and (5) of
table 4. They add up to the total amounts available, Finally,
m colunm (6) the yiclds of the projects included are repeated;
they add up to 1,858 this tigure therefore represents the
aximum yield that can be obtained within the given limits
of availuble resources of the “special” fuctors through appro-
priate sclection from among the “universe of candidate projects™,

The accounting prices as well as the optimum  programme
are, as stated above, determined by the project data and the
avatlabnlitics of the "special™ facto-s and thus will change when
these data change. As an illustranion it will be first assumed
that the availability of capital is increased by 400 to 900 while
the availability of labour remains constant at 1,000. As can be
scen in graph Boin chart 1, the optimum set will now include
the addiional projects 3 and 15 and exclude the projects &, 10
and [3. The accounting prices will be P = 1.2 and P, = 08.
The calculations indicated above in connexion with programme
A are repeated for programme B in columns (7) o (10) of
table 4. 'Yhe aggregate yield amounts in this case to 2,392, an
increase of 534 in aggregate vield as compared with pro-
gramme A. It should be noted that as a result of the additional
availability of capital, the yield per unit of labour shows, as
could be expected, an increase (from LASK : 1,000 = 186 to
2,392 LOo0D = 2.39) and the vield per unit of capital a decrease
(From LSS58 : SO0 = 3.72 10 2,392 : 900 = 2.66).

As another alternative, it will be assumed that a new candidate
project, No. 17, is included in the “universe” and that the avail-
abilities of capital and labour will again, as in the first case,
cqual SO0 and 000, respectively. Tt will be seen in graph C in
chart 1 that the optimum programome will now be composed of
projects 5, 7, N, 9,13, 14 and 17, project 17 has thus taken the
place of projects 1,10 and 11 in programme A. The correspond-
ing acconnting prices are . = 2.0 and P, = 05. The calcula-
tions are given 1n columins (1) to (14) of table 4. In this case
the wotal yvield will be 2,525, which represents an increase of 667
as compared with the aggregate yield of programme A, resulting
from the introduction of the favourable new candidate project 17.
This illustrates the importance of the statement made in the
text that care should be taken that the “universe of candidate
prajects” indeed comprises all possible projects that might prove
to e profitable.

Finally, a change in the relative importance attributed to the
various objectives should be considered. This will reflect in
modifications in the values of the yields of the candidate projects,
including. in general, changes in the relations between these
values. Tt will be clear that, as a consequence, the optimum

A few observations have to be made in connexion with the
method described.

First, it will be clear that the method can only be used when
the number of “special” factors is not more than two.

Second, it should be noted that the method can only be used
when the candidate projects are alt mutually independent and
thus substitutable for one another: this, however, is a basic
condition 1o the stage of simultaneous project evaluation and
therefore docs not put a special limitation on the applicability
ot the suggested methad 10 1his srage.

Third, in the example given, it was assumed that all candidate
projects are “indivisible™; the dropping of this restriction will,
however, not intraduce a major additional diffculty in the ap-
plication of the method.

Fourth, it should be noted that in practice it will not always
be possible exactly and simultancously to exhaust the given
avatlhivhaes ot the “speaial™ Eactors: it this is not the case, 1t

!

programme of projects, as well as the corresponding sct of
accounting prices, may undergo certain changes.”

Graphical determination of the optimum programme
and the corresponding accounting prices

In the foregoing, it was assumed that the hypotenuses of the
tanges e pven o that the optimum programmes and ti:
corresponding accounting prices could be immediately derived
from the chart. The chart also provides, however, a simple way
of tinding the hypotenuse when it is not given. This may be
illustrated in the case of graph A in chart I

The method consists of two steps. In step one an arbitrary
line I'-Y is drawn and moved parallel to itself until the candidate
projects included in the triangle exhaust the availability of one
of the “special” fuctors—say, capital. This will he the case when
the line has reached the position 17-17. 1t will be noted that the
triangle includes candidate projects 9, 11, 14, 15 and 16 with
aggregate capital requirements of 500 which equals the given
availability. Tt would be pure coincidence if at the same time
the given availability of labour were exhausted; this is in fact
not so in the present case since the candidate projects included
require an aggregate amount of labour of only 425 whereas the
total availability of labour was given at 1,000; the programme
thus would not nearly provide full employment. This indicates
that too many capital intensive candidate projects have been
included: 1n other words that the slope of the hypotenuse has
been drawn too stecp.

The second step consists of turning the line I”-I” in this case
counterclockwise, and in such a way that when candidate
projects at the lefthand top side are excluded, candidate projects
with the same amount of required capital are included at the
right-hand bottom side, so that the balance between the require-
ments and availability of capital is retained. This is continued
unti} the aggregate labour requirements of the candidate projects
included—thus the sum of the figures at the right-hand side of
project points—also equal the given availability of labour. This
will De the case when the line has reached the position I, as
indicated above, with which both problems of determining the
optimum combination of projects and the accounting prices of
the “special” factors are simultancously solved.

. This can be verified by assuming that the vields of the candidate

projecis are nor given as such, but are expressed for each candidate
project in terms of the anticipated proceeds relating to two or more
differcni policy obiectives separately. Different combinations of weights
can then be allotted to the policy objectives (as regards the value
of one unit of proceeds) and these can be applied in the calculation
of the 10tal viekls of the candidate projecss. The relation between
these viclds of the candidale projects will, in general, change with
the combinations of weights assigned 10 the policy objectives, and,
consequently, the optimum project programme and the corresponding
accounting prices will also change.

may be necessary to choose among a few alternatives for the
inclusion of some marginal candidate projects; the choice should
not be difhcult since the number of alternatives will be small;
it may be observed, moreover, that this difficulty is not related
to the method suggested, but is inherent in the problem itself.

Finally, it will be noted that the hypotenuse of the triangle is
not exactly determined but may shift and turn somewhat be-
tween the borderline project points at cither side. This means
that the accounting prices may also vary within certain margins:
tach set of accounting prices within this range will comply with
the criterion that all projects included in the optimum pro-
gramme, when evaluated on the basis of these prices, will show
a profit and that none of tle candidate projects excluded from
the programme will do so. Also, it will be clear that the range
of variation of the accounting prices will be smaller in the
degree that the “universe” comprises more candidate projects
and the chart is more densely filled with project points,




Expert W orking Group

on Industrial Development

ngramming Data

A MIRTING OF THE EXPERT WORKING GRoUP on Industrial
Development Programming Data was convened at
United Nations Headquarters from 17 to 19 May 1961,
under the joint sponsorship of the Department of Econo-
mic and Social Affairs at Headquarters, including the
Burcau of Technical Assistance Operations (BTAO),
and the secretariat of the Economic Commission for
Latin America (ECLA).! The terms of reference of the
working group were: to review and appraise the mate-
rial which had been prepared by the United Nations
Secretariat under a joint Headquarters/ECLA industrial
development programming project and by certain parti-
cipants in the meeting; to make suggestions for the im-
provement and co-ordination of further research work
under this project, and to make recommendations for
longer-term research in this field.

The purpose of the project was to obtain detailed duta
on inputs and investment costs in individual industries.
Such data are needed at the different stages of industrial
development programming, especially for studies on pre-

! The following experts participated in their individual ca-
pacities: Professor M. A. Adelman, Massachusetts Institute of
Technology, Cambridge, Massachusetts; Mr. J. L. Almeida Bello,
Chief, Department of Petrochemical Equipment, Companhia
Brasileira de Matenial Ferroviario (COBRASMA), Sio Paulo,
Brazil; Dr. Anne Carter, Harvard Economic Research Project,
Cambridge, Massachusetts; Professor Richard Eckaus, Center for
International Studies, Massachusetts Institute of Technology;
Mr. Daniel Gallik, Columbia University, New York; Dr. Robert
N. Grosse, Rand Corporation, Santa Monica, California; Pro-
fessor Alan Manne, Yale University, New Haven, Connecticut;
Professor Seymour Melman, Columbia University; Mr. Carlos
Quintana, Chief, Programming Division, Nacional Financiera,
Mexico; Mr. Erwin Salomon, Chief, Industry Division, Central
Planning Board, Belgrade, Yugoslavia; Mr. Hans Hugo Wolff,
Institute for Machine Tools and Factory Organization, Technical
University, Aachen, Federal Republic of Germany. Mcmbers of
the Secretariat of the United Nations at Headquarters and
ECLA and a regional ECLA/BTAO expert also participated in
the meeting.

selection of industries, feasibility studies, and inter-indus-
try studies and resource balances. At each of these stages,
it has been the general experience that the available data
were not adequate. in particular, for linking planning
and programming at the aggregate and project levels.

It was anticipated that, as a first stage in the im-
plementation of the joint project, a small number of
pilot studies would be carried out by the Secretariat
units concerned and submitted to an expert working
group for review. Further rescarch would be undertaken
at a later stage on the busis of the experience gained and
of the recommendations of the group.

Studies on cement, food canning and chemicals,
prepared by the Secretariat, and on petroleum and metal
working, prepared by some of the participants, were
presented to the expert working group. These industries
were sclected on the busis of availability of data, com-
plexity of processes, and importance from the point of
view of the structure of industry in under-developed
countries.

The approach adopted in some of these studics is
frequently referred to as activity analysis. In this pro-
cedure, an industrial activity is broken down into tech-
nological unit processes, the level of disaggregation de-
pending upon the availability of data, the technological
characteristics and the purpose of the analysis. For cach
unit process, inputs and outputs are expressed when-
ever possible in physical units.

The expert group felt that the approach adopted in
the various studies submitted to it was appropriate for
programming in the case of industries characterized by
continuous flow-operations or by operations leading to
relatively homogeneous products, for example, the food
canning, cement, petroleum refining and chemical in-
dustries. The group recommended that research be un-
dertaken in a systematic and uniform way in the power,
textile, steel and pulp and paper industries, on which
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there is a considerable amount of information. Studies
should also cover certain industries of special importance
to the developing countries. These include food proces-
sing, fertilizers and other industries providing support
to agriculture, construction materials, certain resource-
based industries, such as the aluminium industry, and
others important from the point of view of import or
export substitution,

As regards capital inputs, the group recommended
that, in further studics, investment be broken down
into construction, cquipment and services such as design
and engineering; that depreciation rates be specified in
terms of rates of physical consumption of appropriate
categories of capital assets during their lifetime, and that
studies be undertaken of the lags between capital out-
lays and the beginning of production.

The group also reccommended that, where appropriate,
“ancillary” processes be differentiated from “core” pro-
cesses. and that studies be undertaken of capital-libour
substitution in the former,

The group agreed that technological relationships
should be expressed in physical units to permit a com-
parative use of the data originating in different coun-
tries. Inasmuch as the choice between possible technical
combinations is affected by relative price and wage
levels and interest rates, data on these fuctors should al-
50 be collected. The use of social accounting prices might
be nccessary in this connexion.

Finally, the group suggested that information be pro-
vided on the skills involved in alternative technologies
and on the time required for educating and training
labour in each skill.

The collection of programming data on such indus-
tries as metal working and assembly raised special
methodological problems. Several approaches had been
propused, none of which was fully satisfactory. One
method involved a two-stage analysis: in the first stage,
input requirements were calculated for specified metal
working operations; in the second stage, the output of
final products was broken down into its component op-
erations. The method had been applied in a study of in-
dustrial practices in one economically advanced country
and the transferability of the coefficients obtained to the
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conditions of under-developed economies appeared to be
questionable. Furthermore the study appeared inade-
quate to allow for the technological changes involved by
labour-capital substitution.

A second method, developed for machine operation
only, involved the defining of metal working tasks for
specific machine tools and the linking of the tasks to
end products. The procedure was incomplete, but it held
promise for analysing alternative production techniques.

A third approach, applied in a study of heavy machine
building, involved estimates in money value of the main
equipment requirements for individual industries. The
method was useful for programming machine using in-
dustries, but a more detailed equipment classification
was needed for programming machine building in-
dustries.

As to longer-term research in the field of metal work-
ing, assembly and similar industries, the group found it-
self unable, at this stage, to recommend an appropriate
methodology. This would have to await the completion
of further studies, a task for which the co-operation of
different national and international agencies would be
useful.

The group recommended that further studies be un-
dertaken on specific industries in different countries. In
these studies, attention should be given, in decreasing
order of priority, to the following points: (a) appli-
cability of the methods to economies at different stages
of development; (4) applicability of the methods for
computation of both labour inputs and capital invest-
ments; (¢) quantification of effects of alternative de-
grees of mechanization (labour and capital input-mix);
(d) effects of standardization, batch size and stability of
operation upon productivity. It also recommended, as an
urgent measure, that a selective bibliography on indus-
trial development programming be issued and brought
up to date periodically.?

The studies presented to the working group will be
published by the United Nations in the course of 1962
under the title Inputs and Investments in Selected In-
dustries.

32 The first part of a preliminary bibliography on the subject
is published in this issue of the Bulletin,




Methodological Problems in Long-term

FEconomic Development Programming

With examples from the Yugoslav economy

By BRANKO HORVAT

SCOPE OF A LONG-TERM PROGRAMME

Need for, and conditions of, long-term programming

N A NUMBER OF COUNTRES, cconomists have become

aware of the inadequacy of annual and medium-term
economic plans as an instrument for getting a thorough
insight into the mechanism of economic growth and
achieving optimum economic programming. The reali-
zation of this inadequacy and of the need for long-term
programming rests on two sets of considerations.

(a) Politico-economic considerations

Economic policy is very often directed primarily to-
wards solving current economic and political problems,
a factor which may be detrimental to the long-run
economic development of the country. In fact, a clear
perspective of long-term development is essential if the
current problems are to be correctly assessed and the
necessary steps taken towards their solution. Further,
planning on relatively short terms, say, from one to five
years, may be a cause of discontinuity in economic de-
velopment. When attention is concentrated on a five-

Mn. Hoavar is Head of the Rescarch Department in
the Federal Planning Bureaw of Ywgosiavia. He rep-
resented Yugoslavia at the first sessiom of the Com-
mittee for Industrial Development of the United Nations
and served as Chairman of the Working Group of the
Committee appointed to formulate the work programme
for the Secresariat and make recommendations concern-
ing the Committec’s future work.

The views expressed in this article are the author's
persondl views and are mot mecessarily those of the
institution swith which he is associated.

year period, all the measures undertaken aim at achiev-
ing the goals set for that period, while the effects which
these measures may have beyond it may not be taken
into consideration. Besides, any short-term plan is rigid,
and the endeavour to “fulfil and surpass” its goals regu-
larly results in a surge of activity towards the end of
the period, for instance, in the course of the fifth year,
followed by a slackening in the subsequent year.! As a
result, investment and production cycles are systemati-
cally built into the economy, and the instability and dis-
e?uilibria which they cause reduce the potential efficiency
of the planned cconomy and hamper economic growth.

(#) Methodological considerations

Because of the cumulativeness of cconomic growth,
small changes in current economic activities, which
scem insignificant in the short run, may lead to very
important long-term changes. To give an example, in-
adequate care about the training of personnel may seri-
ously hamper future economic development. The same
is true of insufficient housing construction, which is
often thought to present little danger in the short run.
Some day, however, a sharp disproportion may be dis-
covered, the solution of which would take a number of
years. A similar problem—although of a very specific
nature—is that of the relative pace of agricultural and
industrial development. There are many examples of
this type, most of which are only too well known.

Besides the need for long-term programming, it is
essential that there should be a possibility for setting it

1 In the case of an annual plan, the maximum is usually
reasched in November and December, and economic activity
rapidly slackens in January and February.
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on a realistic basis. In the Yugoslav economy, such a
possihility has come up only recently. Earlier, the coun-
try had been going through a process of revolutionary
changes. It is only now that the economic and social
system has taken on more lasting features which per-
mit realistic forecasting and planning. This country,
which previously had a low rate of capital accumulation,
now has a highly accumulative economy. An appreciable
pace of growth has been achieved, together with a
stabilization of the economic structure and the elimina-
tion of the greatest economic disproportions. In particu-
lar, adequate measures have been adopted for the social
organization of agriculture, as a result of which agricul-
ture no longer lags behind and the related economic dis-
cquilibria are disappearing. Finally, and of particular
importance, the workers’ self-government—and the de-
centralization which always follows it—has provided a
lasting foundation for building up a more efhcient in-
stitutional system, the first results of which may already
he observed. All this has made it possible to get an in-
sight into the mechanism of the continuous growth of
the cconomy as a whole, including all the social services,
and thereby to determine the pace and lines ol produc-
tion, distribution and consumption.

Period of programming

The following gencral criteria may help in deciding on
the perid of time which a long-term programme should
cover.

(«) The lower limit is set by the maturation period of
the strategic factor of development with the longest
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gestation period. If this factor happens to be skilled man-
power—as is the case in Yugoslavia—evidently no sub-
stantial changes in the skill structure of the population
can be expected before the expiration of the period
needed for retraining the existing lubour force or edu-
cating a new generation of highly skilled personnel.

(#) The upper limit of the period is given by a point
in time in the future at which the economy appears to
be so flexible and planning so uncertain that any addi-
tional information which could be obtained by shifting
the planning horizon for another year does not essential-
ly improve the quality of the economic decisions to be
taken. As a rule, a period of twenty to twenty-five years
would represent the upper limit for the programme as
a whale. Longer periods of observation may be needed
for certain economic activities; for example, in forestry,
forecasts are done for a period of forty years.

In addition to these gencral criteria, a number of con-
siderations special to each individual country and de-
pending on its socio-economic targets, have a bearing on
the determination of the programming period. In Yugo-
slavia, the relevant targets are: modernization of agricul-
ture and substantial reduction of the difference in living
standards between town and country; optimum nutri-
tion; raising the health standards of the population;
solving the housing problem; eliminating illiteracy and,
as is envisaged now, introducing compulsory ten-year
schooling; building a modern communications network
and mitigating the inherited discrepancies in the econo-
mic development of individual regions of the country,
an endeavour which will not only settle a social and
political problem, but will also make it possible to use
fully all the economic resources of the country. Most
probably, the attainment of these targets will take some
twenty years. [t should also be considered that the ef-
fects of the less important changes in the current invest-
ment policy will not manifest themselves in a significant
wiy before twenty years or more (see appendix). These
methodological and didactic considerations therefore al-
s0 hive a bearing on the problem.

The function of long-term over-all programming is to
settle the basic determinants of economic development.
A long-term programme may be broken down into sev-
cral medium-term plans defined as legal acts of Parlia-
ment which should engage the economic resources of
the country in a concrete way. These can further be
broken down into annual or shorter operative plans
whose function is to ensure the realization of a dynamic
economic equilihrium, that is, the absence of various
economic discrepancies in permanently changing condi-
tions of development.

In order to make the system work, the agencies con-
cerned with planning should shift the horizon of the
cirrent medium-term plan for a year in advance, when
the - begin to work on the annual plans; they should
corrc ' the long-term plan when working on the me-
dium-tcrm one.
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GOALS OF LONG-TERM PROGRAMMING AND PACE OF
ECONOMIC DEVELOPMENT

Long-term goals

IN A SOCIALIST ECONOMY, the growth of production is not
a goal in itself. In such an economy, the over-all goal
of long-term programming may be defined as achieving
maximum satisfaction of the needs of the people during
a given period of time, the expression “people” being
taken as distinct from “state” or any other bureaucratic
category. Ideally, the length of the period should not ex-
ceed the life-ume of a generation, that is, thirty-five to
forty years, although a period of fifteen to twenty-five
years would, in all probability, be more acceptable to
atizens called upon to vote on the introduction of such
a long-term programme. This aspect is still a matter for
consideration.

A technical analysis of the economic process shows
that, in the long run, the goal of maximization of econo-
mic welfure (personal consumption and social welfare)
coincides with that of maximization of production. In
the conditions of Yugoslavia, this means that, due to the
faster rate of capital accumulation in relation to produc-
tion, over-all consumption at the beginning should not
lag by more thun half a year behind the level which
would be achieved if the rate of accumulation remained
unchunged. Such a lag could without doubt be casily
tolerated if it were the condition for achieving all the
favourable effects of the maximum acceleration of econo-
mic growth. The effects on production and consumption
of varying assumed rates of increase of capital accumula-
tion are examined in the appendix with the help of
numerical data.

These considerations lead to the conclusion that, as a
rule, no serious discrepancies would develop between
the rapid growth of consumption and production. In a
socialist economy, these two targets would be identical
and attention would be devoted to analysing the factors
determining the acceleration of production,

Although investment is not the unique factor influenc-
ing the increase of production, it is the hasic prerequisite
of production. Consequently, the rate of growth of pro-
duction is maximized at the point at which further in-
vestment is of no consequence for the growth of produc-
tion. In other words, at a given level of total production,
a maximum rate of growth in production is achieved
when the marginal productivity of investment falls to
zero. Experience shows that this limit of dynamic in-
vestment saturation can be achieved relatively soon, at a
rate of growth of investment of some 10 to 15 per cent
per vear.

Pace of long-term development

In 4 non-controlled capitalist economy, the capacity of
accumulation of investment is relatively small, not be-
cause of lack of voluntary saving,? but because of the

3 This is implied by some apologists of the system who allege
thar the high pace of development in planned economies is
exclusively due 10 compulsory saving.
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inadequacy of investment opportunities for the savings.
When central planning is introduced, the accumulative
capacity of the economy is automatically increased, be-
cause the co-ordination of economic activities removes
market limitations and the elimination of private owner-
ship of the means of production permits a better use of
all the economic resources of the country.

The transition from an economy with a low accurnula-
tion rate to a highly accumulative one can be graphically
represented, as is shown in chart 1.

In this chart, AP denotes the over-all increase of pro-
duction in the course of the period considered, let us
say in the course of twenty vears, and mp: denotes the

dAp

marginal productivity of investment, 7T being equal

to mpi. The accumnlative capacity of the economy is
represented by the accumulation rate ¢ (the share of in-
vestment in production). In the beginning, the accumu-
lative capacity is low, but due to the dynamic adapta-
tion of the economy in the course of time, it grows con-
tinuously. That is represented in graph 1A by shifting
the mpi curve to the right, so that the optimum accumu-
lation rate s, at which the marginal productivity of in-
vestment becomes zero,” increases. When all these points
are connected into a continuous line, as is done in graph
IB, it becomes evident how, in the course of time, ac-
cumulative capacity increases, at first rapidly and then
more slowly. If the mpi curve shifts in such a way that
the average efficiency of investment does not decrease,
then the pace of economic development is accelerated.

This leads to the important conclusion that, in a
planned economy, it may be assumed that the rate of
growth of production will be increasing in the course of
time. In this connexion, it mav be argued that, when a
formerly under-developed country reaches the level of
the most advanced ones, it cannot any more borrow
from them the technologies they have developed and
that, as a result, the rate of growth will slacken. This
argument is not groundless, but the Soviet experience
tends to indicate that the phenomenon has no great
quantitative significance and, consequently, does not in-
fluence the assumed general reguiarity in the rate of
production. In any event, the Yugoslav economy will
not reach by 1980 the level of development which
the most developed countries of the world are expected
to have at that time.

It is necessary further to define the possibilities for in-

3 Strictly speaking, the optimum rate of accumulation is
slightly smaller. The graph depicts the situation in which con-
sumption is maximized with respect to infinity. If it is to be
maximized within a period of, say, twenty years, then in the
current year—which is always the first year of the planning
horizon—slightly less of the total social product should be ab-
sorbed by capital accumulation. However, this difference is so
small as to have no empirical significance whatsoever. For a
systematic discussion, see the author's article “The Optimum
Rate of Investment”, Ecomomic Journal (London), December
1958, pages 747 to 767.
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creasing the accumulative capacity of an economy and
thereby setting some limits to its development. From a
given initial economic level, the expansion of the ac-
cumulative capacity will be determined by two groups
of factors: exogenous and endogenous.

The exogenous factors are given and escape conscious
control. They include demographic conditions, natural
resources and the international position of the country
as determined by geography and the over-all political
situation in the world.

The endogenous factors are, as a rule, subject to con-
trol, or should be 30 in a socialist system. Technically,
these factors come under the heading of economic policy,
but essentially they can be reduced to the question of so-
cial relations and over-all economic and social or-

sganization.
In the case of Yu via, an analysis of the first
group of factors show that this country cannot be

considered 0 be exceptionally rich. It has neither the
large home market nor the considerable possibilities for
autarkic development which exist in the Soviet Union
and the United Scates. It does not have high-grade coal

or sufficient iron ore of high quality, and oilfickds are
not particularly abundant. Its territory and population
are small. Yet, its natural resources—food, minerals,
timber and so on—are sufficiently diversified to ensure
it a certain amount of economic independence. As re-
gards the second group of factors, that is, the efficiency
of the social system, there are indications that speak in
favour of it.

These gencral considerations lead to the conclusion
that in Yugoslavia, a pace of economic development
similar to that of the countries which so far have been
most rapidly developing is possible. Whether it will
eventually be possible to achieve a faster pace of de-
velopment will depend more on the advantages of the
endogenous factors than on the disadvantages of the
€XOgenous ones,

The preceding discussion has aimed at stressing the
importance for long-term programming of elaborating
an over-all theoretical framework and having a general
idea of the order of magnitude of the development possi-
bilities. In the following paragraphs, it is attempted to
make this general approach more concrete.
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CONSTRUCTING AN INITIAL DEVELOPMENT MODEL

The methodological approach

11E PROBLEM OF FORECASTING future developments can

be approached by the usual method which consists of
extrapolating the known trends of determined economic
magnitudes o two dimensional space. However, this
18 very unrelable approach inasmuch as it assumes a
corrchaition of the examined magnitude—the ordinate—
with the tme  the abscissa—-which, when dealing with
magmtiides over o long peniod of time in the course of
which they muay be subject to structural changes, is
bonnd o give very arbirrary resubts. This deficiency can
be somewha correated if o multi-dimensional space s
subsntnted for the two dimensional one, so that the be-
haviour of the examined magnitudes would be studied
not only i velation o time, but also 1o a whole matrix
of relevam factors. This approach is, however, too
mechamal and not oo reliable for long-term pro-
grammung: besides, v is complicated and  time-
consuming,

A systam of permanent structural coefficients may
serve the purpose better, It permits o maodet to be con-
structed which changes its structure by itself, with re-

Capping penicillin bottles in a plant at Zemun: the workers wear
rubber gloves to prevest comsamination of the drug and dark glasses
to shield their eyes from the wltra-violet light inside the cabinet
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spect not to time but to the relative changes of the basic
determinants of production. Furthermore, it makes it
possible to take advantage of the statistical feature of the
aggregates, namely, that they have a more stable de-
velopment path than their component parts; work can
be done on a highly aggregated model which can later
be disaggregated to the extent desired.

In constructing the model, the following principles
may be applied:

(a) The model should preferably be an clementary
one, and should be coherent enough to provide for logi-
cal verification without being enduangered by lack of
statistical dlata and a serious methodological basis for
structural analysis;

(%) It should be sufficiently flexible to permit quick
and easy changes of assumptions;

(c) It should be constructed in such a way that it
could be easily introduced into the existing planning
methodology and thereby make possible any verification
of separate projections;

(4) It should be realistic enough to lead to reliable
economic conclusions.

The simplest possible model consists of three elements:
an cbjectively given parameter, an economic policy vari-
able and a result. This is the case of the wellknown

identity rzi— where 7 is the rate of growth, & the capi-

tal coefhcient (the relation between investment and the
increase of production) and s the rate of accumulation
(the share of investment in production).t While this
identity is being transformed into a maodel, a preliminary
statistical identification of its elements should be car-
ried on; this would be followed by a theoretical interpre-
tation along the lines of the considerations in the second
part of this article.

From a statistical point of view, a consecutive rate of
development should be substituted for an instantaneous
one, and a technological capital coefficient including the
investment gestation lig for the imaginary instantane-
ous net capital coefficient.

The rate of accumulation s should not be considered
simply as a statistical relation between investment and
production, but also as representing the accumulative
capacity of the economy in the broadest sense of the
word. The coefficient £ is not a constant, but a function
of the rate of accumulation, k=f (s). It is theoretically
and empirically proved that & (at least starting from a

certain point) is an increasing function of the accumula-
L]

tion rate, -(—IT>O; consequently, there will exist an
£}

optimum magnitude s that produces a maximum rate
of growth r. Thus the initial identity is converted into a
thoroughly determined system which has a maximum.
This maximum is achieved when the marginal produc-

¢ This formula was applied for the first time by the Soviet
planners at the end of the nincteen twenties.



tivity of investment—determined by the accumulative
capacity of the economy—falls to zero®

Acceleration of the rate of growth

The target of production is maximization of net prod-
uct, or, as it is usually called, national income. Conse-
quently, the pace of economic growth is adequately meas-
ured by the rate of income growth. Again, the increase
of production is a function of accumulation, that is, of
et investment. In view of the fact that the model under
consideration—ind its later disaggregation—is based on
gross magnitudes, that is, social product and gross in-
vestment, it is necessary to indicate the relationships be-
tween the magnitudes and the type of distortions intro-
duced in the procedure.

In order to simplify the mathematical analysis, it will
be assumed that technology and prices do not change,
the capacity of fixed assets remains constant until they
are fylly scrapped, the value of the scrapped assets equals
zero and the maturation period of investment in a
weighted average is m years. Let us denote the annual
gross investment by I, the annual replacement of
scrapped capacities by R, the constant rate of continuous
growth of gross investment by r, the average life span
of fixed assets hy n. If one unit is invested in the year 0,
gross investment in the year t+m will be ¢ **™ and
the gross value of fixed capital (reflecting production
capacity) will equal the sum of all matured gross invest-

$  In this context, the author is apparently referring 1o what
might be called a “marginal short-run” & (applicable at a given
point of time or at a given level of gross natiomal product) and
not to the “average long-run” ¢ (adjusted to successively in-
creming levels of gross national product) which he assumes s
be constant. (Ediser's mese.)

Assembling the casing of a water
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ment (I°), less the value of scrapped assets.

+m 4+m

Kin= /l’dt— [ R dr €))

o 4

The muturation period of investment being m years,
the matured invesment in the vear £ | m cquals the in-
vestment carried out m years before: 1%, w=1 €. The
hfe span of fixed asscts being n years, the replicement
of fixed asets in each year equals the matured asscts »
years earlier, that is, equals the gross investment n tm
years before:

e pT 0N
Riin = Liiim - nim = ¢ ).

Finally, the replacement up to the year #+m being
equal to all gross investments up to the year ¢-m, the
sum of gross investments starting from that year rep-
resents fixed assets matured in the year s+ m, that is:

?

Kiin= / ¢’ dt = -';' (—e™), @)

Let us use the following figures as approximations to
the structural coefficients of the Yugostav economy:

Life span of fixed assets n W) years

Weighted maturation lag m - Jycars
Continuous rate of growth . r= 8 per cemt
Average capital-output cocficient (relation be-

tween gross value of fixed assets and grom

national product) ... ... . ... k= 23

9
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Conecyuently, the gross national product in the year
ti 3 will be:

1
Py =Ky, z—’- . (3)
1f et product or net national income is defined as
gross national product minus the value of the replaced
srapped asects, then the relation between R and P shows
the extent by which the national income is smaller than
the groms national product:
R,.,r ) . 2" ’2.”’~
"+J ' "'(1"‘—’.) "'-‘.
Inscrting the empurical magnitudes into equation (¢)
Rives:

®

R,.. 23008
" . ¢ R IR (YR l
This means that under the given assumptions, the net

product is Jess than 2 per cent smaller than the gross
product. If the restnictive assumptions mentioned carkier

= 0.018. (4a)

H

are not taken into account, the difference will most prob-
ably be even smaller, because the scrapped asscts have
some positive value, and because the technological im-
provements have brought about a cheapening of the
replacement of the scrapped assets. Consequently, in the
concrete conditions of the Yugoslav economy, the gross
product approximates the net product (income) so well
quantitatively that for all practical purposes the dy-
namics of those two aggregates can be identified.

Another important dynamic effect should be pointed
out, From equation (¢) it follows that the replacement
cost per unit of product will be the smaller the faster
the pace of economic growth. That means that similar
investment (that is, in same proportion to the gross
product) brings very different results in different econo-
mies, even if the productivity of labour, the techniques
applied and the like are quite the same*

In this connexion, it is essential to note that an addi-

¢ For a systematic theoretical discussion of this

scc B. Hervat, “The Depreciation Multiplier and a Generalized
Theory of Fined Capital Costs”, Manchester School of Economic
and Secial Stndies (Mancheser), 1958, pages 136 10 195.




tional effect will result from the choice of statistical
aggregates. In a stationary economy, the over-all invest-
ment serves the end of simple maintenance of production
and nothing remains for “enlarged reproduction” (new
capital formation). In an economy of the Yugoslav
typc—an cconomy that expands continuously at a rate of
8 per cent per year—the maintenance of the capacity
bs only
R‘ er('—u—-m)
( 1 e’
that is, some 7 per cent of the investment, whereas
93 per cent represents the accumulation which helps to
increase the fixed capital of the economy. Consequently,
the gross capital-output coefficient will automatically
decrease as the pace of growth accelerates, even if the
net capital coefficient is unchanged.
Thus, in a planned economy, the pace of development
will be not only considerably higher than in a non-
controlled capitalist cconomy, but also self-azcelerating,

owing to the technical features of the process of capital
formation.

=T M) = —1.0} =0.07)

Drsaggregation

The initial model may be disaggregated into two au-
tonomous sectors: industry and agriculture. In the case
of Yugoslavia, the estimate of the rate of increase of in-

dustrial and agricultural production is based on the de-
velopment achieved so far in that couutry and abroad,
especially in the countries with centrally planned econo-
mies. Investment in industry is obtained by using the
capital-output coefficient of the initial model. Investment
in agriculture is obtained by applying the proportion of
such investment in the over-all investment of countries
with a similar level of economic development and the
share which agricultural production is expected to have
in fifteen to twenty years in the over-ill production of
Yugoslavia.

Further disaggregation of the model is done by deriv-
ing the development of the non-autonomous  sectors
(transport and communications, handicraft, construction,
commerce and catering) from the autonomous sectors
with the aid of structural coeficients. The structural
coefficients are assessed on the husis of regression amalysis
of time series. In such a way, a consistent seven-sector
model of production and investment is obtained, which
should provide initial guidance and working assumptions
for elaborating the first draft of u long-term programme.?
In elaborating this draft the busic assumptions of the
model are put to a check.

T This model has been fully described in the author's paper
“A Restatement of a Simple Planning Model with Some
Examples from  Yugoslav  Fconomy”, Sunkhyi, The Indian
Journal of Statistics (Calcutta), vol. 23, 1961, pages 29 to 48,

CHECKING THE ASSUMPTIONS OF THE INITIAL MODEL AND
ELABORATING THE FIRST DRAFT OF THE PROGRAMME

Checking the assumptions

IN ILABORATING the first draft of the programme, as in
other stages of planning, some « priors assumptions
should be made. The following apply to Yugoslavia.

(#) In the period under observation there will be no
radical changes in the over-all international situation, in
international economic relations, or in the prospects for
international exchange.

(8) Science will develop further but there will be no
revolutionary changes in techniques of production. (In
this respect the programme is conservative.) As a starting
point, it is assumed that the already known achievements
of modern technology will be applied in the economy of
the country under consideration, and that those individ-
ual technological problems which are complicating the
development of some branches of production will even-
tually be solved (for example, those concerning use of
substitute and waste materials in certain industries).

(¢) The programme is conservative also because it
does not take into account resources which have not yet
been discovered, for instance, mineral deposits, but
assumes that reserves will be thoroughly explored.

(4) It may also be assumed that social relations do not
constitute any obstacle to production and that the exist-

ing socio-cconomic system is sufficiently flexible to permit
adaptations to the requirements of maximum and ac-

celerated development of the productive forces.

The a priori assumptions and the model itself are a
testing ground on the basis of which individual projec-
tions of industries (sector projections) may be worked
out. This may be done in the following way.

The model determines the direction and magnitude
of changes in investment and production. At the same
time, it determines the level of consumption from which
the structure of consumption is deduced. This deduction
is based in part on an analysis of the physical magni-
tudes, such as estimates of optimum nutrition and hous-
ing standards, and in part on an analysis of the value
structure of consumption in those countries which have
already achieved the level of consumption that the
country under consideration is expected to have at the
end of the term, say, in 1980. (The analysis is hased on
the relative prices of these countries.) In this part of the
analysis, correlation analysis may help to correat to some
extent unreliable value structures and to make projec-
tions in physical terms. The components of collective
consumption are projected on the basis of differem
criteria. In doing this, it should be considered that, in the
conditions of a normal economic development, the part
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of collective consumption which is not directly related
to living standards expands much slower than either
personal consumption or investment. Consequently, ac-
celerated economic growth brings about a reduction in
the relative magnitude of the non-productive outlays
(social outlays).

To begin with, productive investment is broken down
into two component parts: equipment and construction.
Then the equipment and construction programmes are
supplemented by projects in the fields of housing, health
and education. The projection of investment in schools
may be bused on the assumption that 4 maximum pace
of development of education should be uchieved, and
that it should not be limited by material factors. but
only by the age structure of the population and the
availability of teaching staff. The investment programme
for health scrvices aims at achieving a given general
target. The only restriction to the construction pro-
gramme as a whole would be the inability of the construc-
tion industry to expand its activities at the desired rate.

The production programme for the final goods in-
dustries is derived from the level of consumption and
investment. Input-output analysis will be used to elabo-
rate the production programme for the industries produc-
ing intermediate goods.

Limiting factors

In principle, the individual projections and the over-all
programme should achieve maximization of production,
taking into consideration the four limiting factors—
labour force, technology, natural resources and foreign

Find inspection of & tractor &t & plans in Bebovika
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trade. The questions of technology and natural resources
have been discussed above. It may be added in this con-
nexion that, in an open economy, natural resources are a
limiting factor only for some extractive industries but not
for production as a whole. The questions of labour force
and foreign trade remain to be considered.

In the conditions of Yugoslavia, the conventional
method of deriving production from the demographic
factors, and on the basis of a given average increase in
the productivity of labour, would prove to be very un-
reliable. In Yugoslavia, as in many other under-developed
countries, production and employment are not closely
connected, but are largely autonomous. As a result, the
productivity of labour fluctuates very irregularly. There-
fore, in the case of Yugoslavia and similar economies,
production and employment should be projected sepa-
rately, and the two projections compared 0 as to obtain
additional information on the feasibility of the pro-
gramme, an indication of which is to be given by the
index of increase of production.

As regards employment, the most difficult problem
is that of the transfer of agricultural population. It may
be convenient to start from the assumption—subsequent-
ly to be checked—that this transfer will proceed at the
same pace as in the past. Further, one may take into
account the regular tendency of economic development
over the last half century which warrants the conclusion
that the productivity of labour in agriculture increases
faster than in manufacturing. In view of the trend of
transfer from agricultural occupations, and given the
technological and socio-organizational conditions of the
country, it is unlikely that employment in agriculture
would fall to the minimum essential for implementing
the desired programme of production, a conclusion which
is corroborated by a comparison of the expected levels
of technology and the projection of agricultural popula-
tion in Yugoslavia and countries with similar economies.
Thus, it is to be expected that, in the coming period,
unskilled manpower will not be a scarce factor of produc-
tion and will not prove to be one of the limiting factors.

The situation is completely different as regards skilled
manpower, which is a well-defined and decisive limiting
factor. In spite of an extensive schooling system, Yugo-
slavia is not able to educate the needed personnel in the
period of time covered by the programme. This is hardly
surprising when it is considered that about one-fourth
of the present population above ten years of age is
illiterate, the percentage of semi-illiterate persons being
even higher. Moreover, spreading literacy does not solve
the problem of vocational training. Yugoslavia has not
only to expand basic education, but also to provide
schooling for adults, if it is to adjust the tempo of change
in skill structure to the desired pace of economic devel-
opment. It needs hardly to be stressed that expenditures
on education are to be regarded as a productive invest-
ment of first priority. The same applies to expenditures
on public health and medical care.

As regards the fourth category of limiting factors—
forcign trade—the assumption has already been made
that no dramatic turns, for better or for worse, are to
be expected in the general conditions of international
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exchange. In view of the relatively small share of the
exports from Yugoslavia in world exports, it can be
assumed that the country’s export elasticities are great,
provided, however, that there is sufficient time for pta-
tion. When the time factor is taken into consideration,
the pace of increase of exports has more strictly deter-
mined limits.

The hrst draft programme will provide elememts of

Mannjacturing sprocker wheels in o factory ae Kradevac

a general picture of the economic development of 4
country for a period of twenty years or so. After the
draft programme has been drawn up, more detailed
planning will be needed, including individual projec-
tions consistent with each other. This will require use
of all the available information. However, no general
methodological framework can be provided for this stage
of the programming procedure.

Appendix

MODEL ANALYSIS: THREE VARIANTS OF INVESTMENT POLICY

. Let ws awume that the annual rate of increase of gross
nationsl product P is r=0.6 per cent and that the share of gross
productive investments (gross formation of fixed asscts) in the

sacial product amounts 1o an aversge of +=—=25.5 per cent.
Starting from these two assumptions, we can find the instanta-
neous capital-output ratio

I,

LY

By definition,
I, = & AP,;
hence
P, =k P,
Since, at a constant rate of growth,
- : " ,

it follows that:

r
=k ' (€))]
r

By introducing the shbove asmumed empicical values into

equation (2) we arrive at the value of the instantaneous capital-
output cocflicient:

)

2. We further introduce the empirical assunmiption that the
matucation period of investment will be m=3 years. In order
to simplify the calculation, m is defined in such a way that the
mvestment of each year, that is, the investment in the year f,
matures at the end of the third year tken as an average, that
s, at the beginning of the year 14-3.

The relation between investment and the increase of produc-
tion after m years will be called the lagged capital output co-
effscient k and will be defined as follows:

A o=t "2k
AP,y m )

I an economy is growing at the rate of + per annum, then,
AP im = AP, (1 +1)",;
and, hence,
b, = k(1 + )" 3)

In other words, in a growing ccomomy, the lagged gross
capital-output coeflicient s always smaller than the instantaneous
coefiicient, the difference being the larger, the higher the rate
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Tabe 1

Gaoss NaTioNAL PropUCT (GP), SHARE OF GROSS PRODUCTIVE INVESTMENTS IN GROSS NATIONAL
PROBUCT (3), GROSS PRODUCTIVE INVESTMINTs (GI) AND TOTAL consusermion (TC) unmax
THREEZ DIFFERENT INVESTMENT PoLICIES, 1960 10 1980
(cp: vprx, 1960=100; s: raRCENTAGE)

Variant 1 Variant 11 Variam 11

Yeor GP Il Gl TC GP F] Gl TC GP F] G! TC
1960 . . 100.0 23 23.0 77.0 10000  23.00 23.00 77.00 100.00 23 23.00 77.00
1961 . 1079 23 248 83.1 10790 2325 25.09 82.81 107.90 24 2590 82,00
1962 A . 1164 23 26.8 89.6 116.42 23.50 27.36 89.06 116.42 25 29.11 87.31
1963 . . 1286 23 289 5.7 12562 2375 29.83 9%.79 125.62 26 32.66 92.9¢
1964 . . 13%.% 23 31.2 104.3 13%.66 24.00 3256 103.10 135.98 27 3671 9927
1968 . L . 146.2 23 33.7 112.5 146.60 24.2% 35.5% 111.08 147.62 28 1133 106.29
1966 . 1877 23 36.4 121.3 15883 2450 38,84 119.69 160.68 29 46.60 114.08
1967 e 1700 23 39.3 130.8 171.5% 2478 42.46 129.09 175.36 30 5261 122.7%
1968 L. 1838 23 42.4 141.1 18877 25.00 46.44 139.33 191.89 31 $9.48 132.41
1969 . . 1980 23 4.7 152.3 201.31 25.28 50.83 150.48 21053 32 6737  143.16
1970 o 2136 23 49.3 164.3 21829  25.%50 55.66 162.63 231.87 33 7642  15%.15%
L 23058 23 53.2 177.3 23687  25.7% 60.99 175.88 255.36 34 86.82 168.54
1972 e 2487 23 57.4 191.3 29720 2600 66.87 190.33 282.31 3s 98.81 18350
1973 . 2603 23 61.9 206.4 27946 2625 7336 206.10 312.88 36 11264  200.24
1974 . . 2898 23 66.8 2227 30386  26.50 80.52  223.34 347.61 37 12862 21899
1978 3124 23 721 2403 33061 26.7% 8844 29217 387.13 38 147.11 240.02
1976 . . .. 331 23 77.8 2%9.3 359.9% 27.00 97.19  262.76 432.19 39 16855  263.64
1977 .. 3637 23 83.9 2798 392.16 2728 10686 28530  483.64 40 19346 290.18
1978 e, 3924 23 90.% 3019 42754 2750 11757 30997 542.48 41 42 32008
1979 .. 4234 23 97.6 3258 46642 2778 12943 33699 60990 42 2%.16 35374
1980 . 4% 23 10%.3 3515 509.16 28.00 14256 36660 ©87.28 43 29535 39173
levels in 1980 (Variant 1—

100 . 100 100 100 111 133 104 150 280 112
Average annual rave of growth

aver the period 1960 1o

1980 . 79 7.9 79 15 29 8.1 10.1 135 8.9
Raie of growth 1979-1990...... 79 79 79 92 10.1 83 12.7 1354 107
Instantameows  capital-output

coefhcient, 4, in 1980 14 333 5.0¢

of growth. If r==8.6 per cent (as asumed before), the instants-
neous coeflicient 3.2 would overstate the technological coefficient,
which can better be approximated by the lagged coefcient 2.5
(assuming that m =13 years).

The following consequence should be noted at this point:
even if the technological capital-output coefficient, which in the
case considered is approximated by the lagged gross capital-
output coefiicient &. remains unchanged at different investment
policies, the instantaneous capitaloutput ratio k¢ automatically
changes because of the structural features of the process. As a
result, ke cannot be used for international comparisons and
analytical purposes. 1f, for example, the change in investment
policy means an increase in the rate of accumulation, we will
have an increase in the rate of growth of production. As cqua-
tion (3) indicates, this will be followed automatically by an
increase in the instantancous capitaloutput coeficient k¢ (as
so0n as the gestation period of the first new investment is over),
if the technological capital-output cocfficient and the gestation
period remain unchanged.

3. We now have all the clements needed for construcling a
simple model with three investinent variants, Variant 1 assumes
that the share of the gross cconomic investment (inventories
excluded) in the gross product, observed in the base year—that
1, 523 per cent—remains unchanged; s and ¢ being given, we
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can calculase the corresponding rave of increase of production r,
which is necessary for calculsting all the clements of Variamt 1.
From equations (3) and (3) we obtain:

smhr(l + )=, O]
By introducing the empirical values we get:

—"'- = r(l 4 )=

0.23
P14 = 1—1’— -0.00

r =79 prceme. (4a)

As the relations in Variant | do not change, production, invest-
ment and consumption will increase at the same rate =7.9 per
cent, and the share of investment ia production will remain
constant,

In Variant TI, the share of investment will increase from the
present s=23 per cemt w0 s=28 per cent (within twenty years),
that is, by one-quarter of one per cent per year. In Variant 111 we
will assume that the share of investment will increase by ome
per cent per year.
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Due to the changes in the coefficient s, the rate of growth
in Variants 11 and 111 is not constant but permanently increasing.
For that reason, these Variants can be calculated only step by
step. When doing this, it will appear that in the course of the
first three years the gross product in these two Variants will be
the same as in Variant 1, because, due to the maturation lag,
the cffects of the change in investment policy are felt only in
the fourth year.

4. When constructing the model, the following clements are
of interest: gross national product (GP), gross productive invest-
ment (GI) and total consumption (TC). TC represents the
balance of GP after deduction of Gl and consists of personal
consumption, collective consumption, non-economic investments
and increase in stocks. Collective consumption expands signifi-
cantly kess than personal consumption, while the non-economic
investments in the given conditions increase somewhat faster
than personal consumption; thus, in order to simplify the proce-
dure, we can assume that the movement of total consumption
reflects the movement of personal consumption as well.

On the basis of the above assumptions we get the data shown
in table | for threc different investment policies.

5. 1 the empirical coeficients do reflect the real orders of
magnitude—which seems very probable, although at the present
state of knowledge we cannot say anything more precise about
them—the theee investment variants of the model represent
inhcrent festures of the development process of the economy

under consideration. An analysis of table I and chart 2 Icads to
the following conclusions.

() In all three variants, the increase in investment will never
bring about 4 decrease in consumption, owing to the pace of
cconomic development achieved. In all cases, consumption will
increase rapidly throughout the pericd considered.

(b) The effects of small short-term changes in investment
policies can in the long run have a strong cumulative influence
and bring about significant differcnces in the pace of economic
development. Thus, at the end of the period considered, the
rate of economic growth in Variant 11 is 9.2 per cent, and in
Variant 111 127 per cent, as compared to 7.9 per cent in
Variant 1,

(c) The xicater the volume of invesiment, the greater the
volume of consumption ut the end of the period. In 1980, the
annual consumption will be greater by 12 per cent in Variant 11,
and by 4 per cent in Variant 11 thun the annual consnmption
in Variant 1. The cumulative volume of consumption over the
first fifteen years (1961 to 1975) amounts to 2,234 units in
Variant 1, 2,221 units in Variant H and 2,147 units in Variant 1L
During the following hve years (1976 to 1980), however, the
cumulative totals in Variant 1 and Variant 111 are as high as
1,562 and 1,619 units, respectively, as against only 1,518 units
in Variamt 1. Thus, the radical gain in consumption during the
later years is more than enough to offset the loss during the
carlier years, the net gain over the whole twenty.year period

Chars 2
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(1961 to 1980) being 30 units in the case of Variant 11 and 14
units in the case of Variant 11

(d) The chart shows that the lag of consumption in Variant 11
as compared to Variant s velatively simall so that the curves
practically tally with cach other. Even when the gap is largest
(1969), consumption is only 1.2 per cent smaller in Variant 1}
than in Variant L. There is a somewhat greater consumption lag
in Variant N1, where the greatest difference—3.6 per cent—is
reached in 1970, But the table shows that this difference is
equivalent only to less than the one-year increment in that vear:
already in 1971 the consumption in Variant 111 amounts to 168.3
units, which is more than the 164.3 units in Variant | in 1970,

(¢) The discrepancies hecome substantial and increase rapidly
after the level of annual consumption in Variants 11 and 11
catches up with that in Vuriant 1. At the end of the period, the
annual rate of increase In consumption amounts to 8.8 per cent
in Variant 1l and 10.7 per cent in Variant IH, as compared to
only 7.9 n Variant I,

(/) Finally, as mentioned in paragraph 2 of this appendix, the
varying rates of increase in production result in varying values
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of the instantancous capital-output coeflicient, even though the
lagged coefficient is assumed to be constant. In the example under
consideration, the instantaneous coefficient remains at 3.14 in
Variant I, while it reaches 333 in Variant 11 anel is as high as
500 in Variant 111,

6. In judging the appropriateness of the model to the condi-
tions in Yugoslavia, the following points should be borae in
mind,

(4) The capital-output coefficient applied in the model is less
favourable than the one which Yugoslavia has achieved in recent
vears, which, in turn, is still higher than that achieved in some
other economies. However, this coefhicient cannot be determined
in a more precise way. The most one can say in the present state
of knowledge is that the lagged gross capital-output coefhicient
k=25 (and the corresponding initial coefhicient k«=3.14) is very
probable. If there exists a possibility of achieving a smaller capital-
output coefhcient (for example, for the maintenance of the
already achieved k), the favourable effects of the variants with
a fast pace of investment can be significantly improved.

(#) Reducing the gestation period achieves the same effect as
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reducing the capital-output coeflicient. Yet so little attention s
so far been paid to the problem of the gestation period that
nothing can he said about the possibility of reducing it to les
than m=3 vecars.

(c) The constant lagged gross capitaloutput coeflicient,
coupled with an increase of s, implies a change for the worse of
the technological capital-output cocflicient. However, for a small
increase of s—an increase of the order of magnitude in Variant
N—we can assume that the technolagical cocthicient & does not
change. This assumption is based on an analogy with the eco-
nomic and technological features of the enterprise. Specifically,
empirical econometric rescarch on cost functions shows that the
typical curve of the marginal costs s horizontal (that is, the
marginal cost is constant) as Jong as fnll capacity is not achieved.
Similarly, we can assume that the efhciency of the economy re-
mains approximately constant as long as the volume of invest-
ment moves within the boundaries of the accumulative capacity
ot the economy. Variant 1} corresponds almost certainly to the
acenmulative  capacity of an economy of the Yugoslav type.
Consequently, under the assumption of a constant technological
capital-output coefhcient, it may be anticipated that the “gross”
capital-output cocfhicient will tend 1o decrease.

(d) When the enterprise achieves full output, its marginal

costs increase rapdhv, We can asime that near the hinit of the
accimulative capacity of the ccononiy, the (net) manzmal mvest
ment productnaty decreases rapidiy and soon arrives at the value
mpr=0 It s impossible o determine this limit theoreneally: it
shonld he estintated on the busis of experience and - empizical
analysis. The experience in Yugoslava and the Soviet: Union
sugprests that o long terin expansion of ivestinent at . rate higher
than 12 per cent can bring the cconomy to that Tt Tr an be
seen from table b othat, at the end of the period, imvestinent m
Vanant T expands at a rate of over 15 per cent. Faetherimore,
no cconomy exints as vet mowhich the gross formation of eco
nomic fixed assets exceeds W0 per cent ot the socab prodoet. It
e also he seen that Variant B ends with o2 43 per cent. Conse
quently, it s almost certaim that Varune HE i not reabistic, Fhe
pace of nvestment which 1t assumes s not cconomically justiied
hecause greater effects can be aclneved wath o sialler invesunent.

7o 1 the nuiamization of the increase of consinbprion within
the period of twenty vears s set as a goal of the economic
policy, it is evident that Variont [Tor I oand not Varnnt 1 has
to be chosen. For the reason just given, Vartant T is not hkely
to be considered. This does not mean that Variant 1 shonld
abways be chosen. Between Varants 3and BE there may exist
a range of investinent variants more appropriate thin Variant 1.
On this point, however, nothing more deinite can be said as vet.

Establishment of Industrial Estates
in Under-developed Countries

ndustrial estates ore tracts of land assembled, im-

proved and subdivided occording %0 a compre-
hemsive plan, in advonce of, or upon, demand, either
for sale or lease 1o prospective industrial occupanty;
stoandard foctory buildings erected in advance of
demand are frequently featured.

he publication deols principolly with the role of

industrial estates in policies of industrialization
with special reference to promotian of small-scale
industries. It gives first o generol picture af industriol
sstates prajects-—ploaned and completed -in variaus
countries. It then describes ond analyses in detail
the objectives and policies bearing on the establish-
ment of indusitrial estates in three industrial countries
where the device has been extensively applied: the
United States, the United Kingdam and Italy. This is
followed by a review of objectives and policies in
two under-developed countries where important in-
dustrial estates programmes ore being carried out:
India and Puerto Rica. Detailed informatian is also
provided on palicies and achievements in Jomaico,
Mexica, Brazil, Nigeria ond Pakistan.

Tho experience of these countries is assessed in the

next chapter. Faur main types of policies in which
industrial estates ploy o role are distinguished:
locotion and development policies based, respectively,

on indirect and direct contral; industrialization
policies based on inducements to investors from
obrood; and industrialization policies based on pro-
vision of integrated measures of assistance, a type
which is porticularly svitable for the prometion of
small industries. The chapter olso contains a discussion
of the types of estates suitable for under-developed
countries at different levels of industrial development,
and of policies of location and admission. It con-
cludes with an examinotion of certain secandary
offects of industrial estates, and of the rale of the
latter in development schemes of broader scope.

'n the last chapter, industrial estates are discussed
os 0 means of pramoting small-scale industry, with
special attention to prablems of technical and financiol
ossistance. Prablems of planning industrial estates
are examined in two appendices 10 this chapter: the
first deals with exploratory surveys; the second con-
tains a case study cancerning the establishment of
an industrial estate in an under-developed country.

Published February 1961. Sales No.: 60.11.0.4, 30 pages, 3 mops,
8 poeges of phetographs.

$U.S. 1.00; 7/- stg.; Sw. frs. 4.00 (er equivalen) in other currencies)
Aveilabble in English, French ond Spanish editions

Obteinable frem distributers for United MNations publications
or frem the United Natiens, Sales Seciion, New Yerk or Geneve
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Seminaron Industrial Estates in the ECAFE Region

A SemiNar oN InpusriaL Estatas in the region of the
3 Economic Commission for Asia and the Far East
(ECAFE) was held in Madras, India, from 1 to 11
November 1961. The mecting was sponsored jointly by
the United Nations and the Government of India and
was organized by ECAFE and the Division of Industrial
Development and the Bureau of Technical Assistance
Operations of the United Nutions Department of Feo-
nomic and Social Affairs. The Seminar was attended by
fifty-seven participants and observers from twenty-three
countries and sixteen representatives of the United Na-
tions, the specialized agencies and non-governmental
organmzations.

The main subjects discussed at the Seminar were
objectives and policies in establishing industrial estates,
planning of industrial estates, organization, management
and financial arrangements, integration of industrial
projects with programmes of urban or regional develop-
ment and the role of international and regional co-
operation in the development of industrial estates. The
following are some of the important conclusions and
recommendations of the Seminar.

OH]E(L’TIVES AND POLICIES IN ESTABLISHING
INDUSTRIAL ESTATES

The Seminar obscrved that in most countrics of the
ECAFF. region the objectives of industrial estate pro-
grammes were to promote the development of small-
scale industry and 1o influence industrial location in
accordance with policies of decentralization, It was felt
that industrial estates were also suitable for developing
large-scale industrial centres and complexes, promoting
industrialization projects connected with the develop-
ment of ports, airports, large power plants, petroleum
refincries and the like, and encouraging subsidiary manu-
facturing activitics around such projects. The Seminar
was of the view that in order to promaote large industries
it would not be necessary for public authorities to provide
the services and assistance usually extended to small-
scale industries in industrial estates. In such cases the
public authorities might acquire land, develop it and give
it on a sale or lease hasis for development as industrial
estates. Such projects might be called “industrial areas™
to distinguish them from “industrial estates”.

g

The Seminar agreed that the role of publicly sponsored
industrial estates was mainly to promote further private
initiatives and efforts. After the desired development had
been achieved in an area, the government programme
might be reduced in terms of numbers of estates or scope
of facilities and services offered, and eventually discon-
tinued altogether.

PLANNING OF INDUSTRIAL ESTATES
Feasibility studies and location policies

It was considered that an essential prerequisite for plan-
ning industrial estates was that there should be a formula-
tion of government policy regarding the purpose, type
and geographical distribution of the estates proposed
to be set up. Within the framework of such a policy,
certain surveys should be undertaken for ascertaining the
feasibility prerequisites and industrial growth prospects
for each proposed estate. The importance of location for
the successful establishment and operation of industrial
estates was emphasized. It should be ensured as a part
of advance planning that conditions favourable for the
success of an estate exist or could be created. Among
these conditions the more important were availability
of basic facilities, such as power, water supply and
transport, proximity to markets and sources of supply of
labour and, where possible, of raw materials.

The Seminar recognized the difficulties of pre-project
planning of estates in rural areas, and the fact that
feasibility studies in such areas might not always yicld
conclusive results. It recommended that the establishment
of industrial cstates in such areas be undertaken as a
pioneering effort; a cautious and selective approach in
this ficld would be advisable.

It considered that, as a rule, suitable locations for
estates would be in or near small towns and in the
vicinity of large industrial projects,

Types of estates

The Seminar recommended that the facilities offered in
industrial estates should vary with the level of industrial
development of the localities in which they were to be
established. It might not be necessary for the Govern-
ment to provide ready-built industrial accommodation or




certain common services in industrially advanced urban
arcas where there were spontaneous tendencies towards
industrial concentration. In less developed localities—
smaller towns or rural arcas—publicly sponsored indus-
trial estates should provide general-purpose factories and
the necessary common services, since these were essential
for stimulating industrial entreprencurship and improv-
ing industrial operations.

In certain countries of the region, it was observed,
specialized types of industrial estates were being estab-
lished, such as estates for joint production programmes
among small industries—for instance, production of
parts and components for an assembly unit—and estates
for small industries manufacturing parts and components
or processing or finishing certain products for large in-
dustries, on a subcontracting hasis.

The Seminar recommended that estates of the first
type be set up on a limited experimental hasis and that
studies be undertaken of the organization and financial
arrangements involved in joint production programmes
and of the types of production for which location on a
common site was required. It recommended that the
establishment of estates of the second type he preceded
by studies of measures to prevent abuse and exploitation
of the small units hy the large concerns.

Engineering and economic aspects

The Seminar noted that the costs of development and
servicing per unit in a smaller industrial estate were
usually higher than those in a large estate. It felt that,
except for special considerations, an estate should be
large enough to achieve practical economies of scale in
the provision of services, special buildings and public
utilities. It emphasized the importance of economic and
efficient utilization of land in the planning and layout
of industrial estates. Design should be such as would
facilitate physical expansion as well as modifications in
layout. The Seminar took note of the practices, in dif-
ferent countries of the region, as regards zoning, land
use, size of plots, size, design and construction of factory
buildings, roads, drainage, provision of utilities and com-
mon services, and of the costs of construction and
services. It stressed the need for a continuing exchange
of information among the countries of the region on the
results of research and norms adopted for layout and
building designs.!

Related social overhead investments

The Seminar ohserved that the question of social over-
head investments was closely related to that of location
of industrial estates. In selecting the location, account
had to be taken of the availability of housing, public
transportation, schools, hospitals and other community
and social services, and of the prospective increased
demand for such facilities resulting from the occupation
of the estate. It was considered that the availability of a
minimum of social as well as economic overhead facilities

1 A report entitled Physical Planning of Industrial Estates,
prepared by the Bureau of Social Affairs of the United Nations
Department of Economic and Social Affairs, will be published
in 1962,

was in most cases a prerequisite to the establishment of
an estate in a given location,

ORGANIZATION, MANAGEMENT AND FINANCING OF
INDUSTRIAL ESTATES

Sponsorship of industrial estates

It was noted that in the countries of the ECAFF region,
the initiative and responsihility for starting industrial
estates had been generally taken by the Government.
The Seminar recognized the need for such initiative in
the carly stages, but recommended that the Governments
should progressively encourage the entrepreneurs to
assume such responsibility by joint action through the
formation of companies or co-operatives.

Admission policies

The Seminar noted that policies of admission to in-
dustrial estates varied considerably from country 10 coun-
try and sometimes from one estate to another, It con-
sidered that both existing and new industries should be
eligihle for admission to industrial estates since both
could contribute to raising productivity, productive capac-
ity and employment. This would be achicved if all
industries were required to install up-to-date machinery
and to adhere to modern standards in respect of proces-
sing operations, quality control, working conditions,
management operations, management-lubour relations,
and so on. Admission policies could also serve other
industrial development objectives, such as diversifving
or strengthening the industrial structure of the area, for
instance, by giving preference to new types of industrial
productions as against the traditional ones, industrics
permitting savings or incrcased reccipts of forcign ex-
change, industries providing support to agricnlrure, and
the like. The Seminar emphasized that big concerns
should not he permitted to gain a foothold in estates for
small-scale industrics, whether by direct or indirect in-
vestment or control.

Sales and lease policies

The Seminar observed that in most countrics of the
region improved sites or factory huildings were offered
on a rental hasis rather than for sale or hire-purchase. It
recognized the need for rent subsidies in most cases, but
recommended that these should be for as short a1 period
as possible and on a reducing scale. Many participants
felt that leasing was generally preferable to sclling, even
though it involved expenditures which would be recover-
able over a longer period and thus frequently limited the
possibility of setting up a larger number of estates. The
main consideration in discouraging individual ownership
was the desirability of maintaining the corporate char-
acter of the estate.

Financing

Note was taken that in the countries of the ECAFFE
region, financing for industrial estates was almost entirely
done by government agencies. The Seminar considered
that, in view of the slow rate of return on investment
in industrial estates and of the financial uncertainties
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inherent in a new programme, government assistance
was essential e the ineeprion of the programme. Tt
recommended 1than as the programme advanced. banking
istitunons as well as insurance compunies should he
induced 10 1ake up the fimancing of indusirial estates,
If necessary. Governmens might stmd guaramee for
such institational loans.

Special inducements to units in the estates

The Seminar fele that while the industrial estate had
developmental obiect, the intemtion was not to creme
privileged sectien of entreprencurs. Provision of ready-
made factory accommaodation, and availubility of wiliries,
services and acchnical assistance should be regarded as
sufhcient inducement to make the programme atiractive.
It would not be desirable 1o provide special concessions
and facilities, such as tox exemptions or abu. ‘ments,
reductions on customs dutics, and so on, which were not
available to units outside the estate,

INTE(;IATI()N OF INDUSTRIAL FSTATE PROJECTS WITH
PROGRAMMES OF t/RBAN OR REGIONAL DEVELOPMENT

The Seminar emphuasized the need for co-ordinating or
integrating industrial estate projects with programmes of
broader scope. It considered that industrial estates should
be planned as part of the econoric and social develop-
ment programmecs at the local, regional or national levels.

It recommended inclusion of industrial estates projects
i urban master plans and, in this connexion, drew
attention to “rescttlement” industrial estates as 1 means
of rehousing industries displaced by slum clearance pro-
grammes. In certain cases, the establishment of “new
towns™ with one o1 more industrial estates migat serve
effectively to check demographic and industrial conges-
tion in metropolitan areas.

The Seminar also recommended that programmes for
the industrialization of large areas be integrated with
regional master plans. In certain cases, it would be ap-
propriate to set up a special agency or co-ordinating body
having jurisdiction over the area, whose functions would
include. besides construction of industrial estates, provi-
sion of individual or group sites for enterprises which do
nut requir= the estates’ facilities and services. The agency
might also be empowered to provide or co-ordinate provi-

sion of nfrastructure facilities to support industry, such
as power, water supply, roads, housing, community and
socil services,

INT}ZRNAT[()NAL AND REGIONAL CO-OPERATION IN THE
DEVELOPMENT OF INDISTRIAL ESTATES

The Seminar was of the view that there was considerable
scope for international and regional co-operation in the
ficld of industrial estates and that the countries which
have gained experience in this programme shonld assist
others in accelerating their development. Tt made the
following specific recommendations in this regard.

(«) Study tours and observation teams should be
orgamzed for the benefit of the countries which were
new in this ficld.

(£) Research centres and insatutions should be re-
quested to help developing countries in drawing up
norms for layouts, factory designs, specifications for
building materials, and the like.

(¢) The United Nations and other international agen-
cies might be requested to undertake studies of the
financial aspects of the establishment and operation of
-industrial estates for small-scale industries; subcontract-
ing arrangements between small and large industries
with special reference to “ancillary” industrial estates:
problems of industrialization of rural areas, with special
reference to rural industrial estates; problems of man:ge-
ment and administration of industrial estates.

(d) Regional panels of experts might be constituted
by the United Natinns and ECAFE 10 examine specific
aspects of the development of industrial estates in the
region.

(¢) Countries of the region should set up . roster of
expert personnel, consultants and institutions which
might be drawn upon by the United Nations and other
organizations extending technical assistance for assign-
ments in the field of industrial estates in the developing
countries.?

2 The report of the Seminar and excerpts from some of the
discussion and information papers prepared for the meeting will
be published by the United Nations in the course of 1962.
The report entitled Establichment of Industrial Estates in Under.
developed Countries (United Nations publication, Sales No.:
60.11.B.4), published in February 1961, was one of the discussion
papers submitted to the Seminar.

Three tiews of the Guindy Industrial Estate, Madras




The United Nations
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Work Programme on Industrialization

h 1051 OF THE MATERIAL published in the Bulletin on
'K Industrialization and Productivity, which originates
from studies prepured by the United Nations Secretariat
or is contributed from the outside at its request, relates
to a work programme on industrialization carried out
under appropriate resolutions of the Economic and Social
Council. Since its inception the programme has under-
gone a number of substantial changes in its orientation
and emphasis; information on the development of the
programme has been published from time to time in the
Bulletin (1)

The purpose of the present note is to depict the pro-
gramme of work at its current stage of development. It
presents the rationale of the programme and gives an
outline of the projects undertaken or scheduled to be
undertaken in the three-year period 1961 to 1963. It is
considered that such information would be of general
interest since the United Nations programme in in-
dustrialization covers an arca which is fairly representa-
tive of the problems confronting newly industrializing
countries. Information on the work programme should
be of particular use to research workers and institutions
engaged in studies on industrialization. Furthermore, it
is hoped that it might be instrumental in bringing about
a better co-ordination of efforts made in various quarters
by way of interchange of information on such efforts.

An appendix contains a brief account of the action
taken at its first session by the Committee for Industrial
Development, recently established by the Economic and
Social Council, which was held in connexion with the
thirty-first session of the Council in the spring of 1961.

ORIENTATION OF THE WORK PROGRAMME

The work programme of the Secretariat consists of ()
rescarch projects in the form of reports and studies,

1 Figures in parentheses relate to the references at the end of
this note. These contain, in particular, a classified list of the
studies, articles and reports prepared so far under the programme
and published as monographs or articles in the Bulletin.

working parties, seminars and other mectings, and (i)
substantive support of United Nations technical assistance
operations in the field of industry and cconomic develop-
ment, the scope of which ranges from assistance in the
formulation of the terms of reference of 4 project and
selection of experts or fellows, to advice on the tollow-up
of a project upon its completion. The operations of the
United Nations in industry give rise to 4 continuous flow
of information from the field, which is unique and
valuable source of material for the research work of the
Secretariat. The results of the research work contribute
in turn to strengthening the supporting activities. The
formulation of the proposed research programme was
made bearing in mind this two-way process of com-
plementarity and mutual support. The present note is
concerned principally with the research programme.

The problems of industrialization cover 1 wide field,
ranging from formulation of geueral development poli-
cies, problems of planning and programming on 1 na-
tional and regional level, relationships between the in-
dustrial and other economic sectors and trade and
balance of payments aspects, to specialized cconomic and
enginecring problems which arise in connexion with the
planning, setting up and operating of individual in-
dustries, such as their location and size, supply of
managerial and technical skills, including skilled labour,
supply of raw macerials and other inputs. maintenance
and the like. In view of this extremely wide coverage,
in order to formulate a realistic programme of work, the
Secretariat has to tread a narrow path so as to avoid,
on the one hand, the pitfall of concentrning its studies
in over-specialized fields which would be of limited
appeil to many governments of industrializing countries
faced with an array of pressing problems in muny fields,
and, on the other hand, the danger of spreading too
thinly its very limited research resources. The solution
adopted under the circumstances has been to concentrate
on a number of prototype studies in a few selected main
areas. The objective of such prototype studies is to de-
velop gradually a body of research experience and
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methods of approach which could be applied in analysing
problems of a similar nature arising elsewhere.

Furthermore, the Advisory Committee on the Work
Programme on Industrialization, convened by the Secre-
tary-Geueral carly in 1959, stressed the need for studying
the problem of industnalization within the context of
general cconomie development in gencral. The Com-
mittec’s statement was as follows:

“h selecting and formulating the speaific rescarch
projects, i somewhat artificial separation of the various
aspects of industrial development is often unavoidable.
[t is recognized, however, that such a fragmentation
—which inay be necessary from a inethodological point
of view--should not be carried wo far. The studics
would provide oue of the clements on which action
by authorities in charge of industrial development
could be based. Any such action should be based upon
an evaluation of the conclusions of the study, within
the context of the wider aspects of the problem of
industrialization and cconomic development in general
in the country concerned. The Committee recognized
that industrialization is not limited to sctting up
1solated industrial enterprises, but is a continuing pro-
cess. This implies a need for integrated measures of
wide scope applicd with sufficient intensity. Among
these measures are those aiming at accelerating and
dirccting the process of capital formation, those result-
g in capital-saving on the plant, industry and national
levels and those tending to reduce balance of payment
dithcultics, therehy removing obstacles to the rate of
cconomic growth™ (2).

An adequate coverage of the problems involved in
industrialization which would provide governments with
effective wols to steer the process of industrial develop-
ment in their countrics thus involves an inter-disciplinary
approach linking planning on the aggregate level, plan-
mng on sectoral and industry levels and, finally, physical
planning of the industrial facilities themselves. The
present work programme of the Secretariat attempts in
many ways to develop such an approach, It aims at
establishiug a bridge between the macro-cconomist and
the model builder, the industrial economist and the
cngineer,

Until such a bridge is established and a synthesis
achieved, and as long as the problem of industrialization
is dealt with in separate compartments at different levels,
the cffectiveness of policies and measures based on such
uncoordinated findings and recommendations may be
scriously questioned.

Such an approach is being attempted in the programme
by snpplementing the “macro-economic” projects in plan-
ning and programming with studies at the industry level
which are designed to produce a body of input and
investment data hased on actual industry practice, which
are essential for a realistic estimate of requirements in
capital, labour and other factors, and to make possihle
pre-investment appraisals of prospective industries hy
planning authorities. As other users of these data, one
might mention public and private financing institutions
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(for example, national industrial development agencles),
which use them for the purpose of appraising industrial
projects before such projects reach the stage of cngineer-
mg blueprint. The reader is referred to the projects histed
m scction | of the present article under arcas A and B
of the programme, entitled, respectively, “Industrial de-
velopment programming and  policies” and “Industry
studics: cconomic and technological aspects™,

An important feature of the programme carried out
by the United Nations Secretariat at Headquarters is its
mtegration with those of the seeretariats of the regional
cconomic commussions, Many of the problens i in-
dustrial development faced by the secretariats of the
regional commissions have clements in common; thus,
problems in plinning and programming industrial de-
velopment are common to all countries at similar stages
of development, and many clements of the studies of
particular industries, such as fertilizers, iron and stecl,
pulp and paper and huilding materials, relate to general
technical and economic charicteristics of such industries
and apply equally well w0 industries of various countries,
regardless of their location.

The work programme of the Secretariat at Headquar-
ters has been designed so as to complement the pro-
grammes of the regional secretanats in this respect. In
such fields of common interest as are mentioned above,
the Secretariat at Headquarters acts as a clearing house
to promote interchange ot information and experience
among regions; in addition it is co-sponsoring projects
on certain topics which, while being examined in the
light of the conditions and needs prevailing in the
region, lend themselves to conclusions of more general
apphcability. Thus, the programme of work includes a
working party on industrial development programming
in the region of the Economic Commission for Latin
Amenica (ECLA), a seminar on new steel making
techniques and a seminar on industrial estates in the
region of the Economic Commission for Asia and the
Far East (ECAFE); an inter-regional working party on
the cstablishment of petro-chemical industries hased on
natural gas and others. Close working contacts between
Headquaners and the regions are being maintained in
all phases of the programme.

The work programme also covers certain areas which
arc of interest to some of the United Nations specialized
agencies concerned with problems of industrialization,
such as the International Labour Organisation (ILO),
the Food and Agriculture Organization (FAQ), the
World Health Organization (WHO) and the United
Nations Educational, Scientific and Cultural Organiza-
tion (UNESCO), namely, problems in management,
small-scale industries, forest-based industries, urhaniza-
tion and housing, training of manpower, industrial
health and sanitation problems and the like. Some of
the projects under the programme have been proposed
for joint implementation with the agencies concerned.
In addition, there is close consultation with the special-
ized agencies by way of inter-agency meetings and con-
tacts at the working level, in connexion with the formula-
tion and implementation of the programme of work.
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THE PROGRAMME OF WORK, 1961 TO 1963

The areas covered by the research programme cssentially
follow the terms of reference of the Committee for In.
dustrial Development (3). These areas arc:

A. Industrial development programming and policies;

B. Industry studics: economic and technological as-

pects;

C. Training and management;

D). Problems of small-scale industry;

L. Fiscal and financial aspects.

Research is also carried out in the Secretariat on social
and demographic aspects of industrialization. Although

these aspects are not included in the terms of reference
ot the Committee, it is thought useful to present in this
note a summary of the proposed work in these fields,

The programme presented below incorporates the rec-
ommendations made by the Committee for Industrial
Development at its first session in March 1961 A num-
ber of projects already completed are included in order
to present a complete picture of the activitics in the
period under consideration.

2 See appendix to the present article.

I. RESEARCH

Area A
INDUSTRIAL DEVELOPMENT PROGRAMMING AND POLICIES
Al General aspects

Coxsmn.«um RESEARCH in development programming,

including its purposes and scope, has been under-
taken within the United Nations, in particular in the
regional economic commissions (4). It is apparent that
this is one of the areas in which the Secretariat at Head-
quarters is in an advantageous position to stimulate ex-
change of information and experience among regions
and to undertake research on topics of inter-regional
interest,

It is proposed as a continuing project that the Secre-
tariat_at Headquarters undertake to promote exchange
of information and experience and engage, in co-opera-
tion with the interested regional commissions, in research
in the general area of developmant programming with
emphasis on industrial development. This ‘vould take
the form of regional and inter-regional seminars, and of
joint research work, including a continuing review of
relevant studies in this field. As a first step, a working
party on industrial planning to be co-sponsored by the
Economic Commission for Latin America and organized
in co-operation with the Bureau of Technical Assistance
Operations is scheduled to meet late in 1962. It is de-
scribed below, under B.1b.

A.La. Questionnaire on experience and progress in the
freld of industrial development

The Committee for Industrial Development considered that
the experience gained by the various developing countries in
the field of industrialization was of general interest. With a
view to ascertaining and analysing the experience and prog-
ress in the field of industrial development, a questionnaire
was prepared late in 1961 and distributed to the Member
States of the United Nations carly in 1962. The replies
will be made available to the Member States and, in due
course, placed before the Committee.

A2. Techniques of industrial programming

Given the variation in political, institutional and eco-
nomic cnvironments among countries, the United Na-

tions can usefully contribute by encouraging studics on
various techniques of programming and formulation of
industrialization policics, and on the experience of coun-
tries in their use and implementation. The objcctive s to
assist governments in selecting techniques and policies
appropriate to their needs as well as to appraise and sug-
gest improvements of the techniques currently in use,

A2a. Use of models in programming

The first study in this area entitled “Use of Models in Pro-
gramming” has been published in the fourth issue of the
Bulletin on Industrialization and Productivsty (5).

A2.b. Evaluation of projects in predominantly private
enterprise economies

Anotuer study in this area, published in the present issue of
the Bulletn, deals with evaluation of industrial projects. A
critical analysis is made of the procedures for sclection of
projects which have been proposed for use or actually applied
in case studies relating to seven countries. The study contains
recommendations on the methodology and use of evaluation
techniques in industrial planning,

A2c. Evaluation of projects in centrally planned
economies

A parallel study now under way deals with project evaluation
in selected centrally planned economics. The study concen-
trates on three main areas: the criteria used by the planning
agencies in the selection of projects; a description of the
methods used in applying these criteria or those proposed for
use, including the values of the relevant coefficients, and the
practical experience in applying these methos.

A24d. A study of industrial growth

In this study an attempt is made to analyse the pattern of
growth of the industrial sector in various countries with a
view to assisting under-developed countries in the formula-
tion of policies regarding the pattern of development of the
industrial sector. Since there are important differences among
countries in the factors accounting for the process of in-
dustrialization, historical experience alone may not always
be an adequate guide in this field.

This study has been undertaken in collaboration with the
Research Center in Economic Growth of Stanford Univer-
sity. The study assumes that a variety of factors affects the
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coursc of industrial growth and tests the economic and
statistical signihicance of the cffect of a certain number of
selected factors. An analysis is undertaken to determine the
relationship of industrial output, both total and by principal
branches, to the level of per capita income, the size of the
country, the cxtent of government intervention in the de-
velopment of the industrial sector and other factors which
may be significant. The results obtained in the study may be
used to interpret the experience of countries and to provide
a basis for projecting industrial output.

Ade. Long-term plunning in selected economies

Considerable  experience has been gained in the mixed
cconomies and the centrally planned economies in develop-
ing various approaches to industrial programming, particu-
larly as regards planning and programming of individual
industrial branches. The study will cover the techniques for
elaboration of rnedium-term and long-term plans, that is, the
so-called prospective planning which has many elements in
comnion in these economies. (Shortterm planning is influ-
enced to a large extent by local conditions and institutional
elements which vary from country to country.)

A2f. Organizational uspects of planning

In a numiber of countries governments are faced with the
problem of establishing planning organizations. and in sev-
eral countrics reorganization schemes are being considered.
For these reasons a study will be undertaken on organiza-
tional aspects of planning. The study will cover the location
of the planning bodies in the government machinery; their
relationships with other government agencies, and the in-
ternal organization of these bodies as regards the functions
of both national and sectoral planning, in particular, pro-
gramming and planning of industry. The study will also
deal with the mechanisins which provide for participation
of the private sector in the planning process in mixed econo-
mies,

A2y Studies in implementation of planning in
selected countries

Both in planned and mixed economies, considerable discrep-
ancics sometimes develop between targets and achievements
which may lead to serious difficulties (for example, to foreign
exchange shortages) and result in substantial cuthacks in the
original targets or goals. The study will focus on problems
of implementation which arise in mixed economies wherc
plans or programmes involve to a very large extent the co-
operation of the private sector. It will analyse thc methods
used by governments in various countries to adjust for dis-
crepancies that may develop in particular industrial sectors
between planned targets and achievements. The problem is
essentially how to develop an effective link or “feedback”
mechanism to deteet discrepancies and permit adjustments
to be inade on a continuous basis (for example, in the form
of the socalled “open end” planning in the organizational
arrangements or in the implementation itself).

A2h Maturation period of investment

It is well known that there is usually a considerable time
lag between the design and preparation of blue-prints for
industrial plants and the achievement of full capucity in
production, The study will aim at analysing the various
factors involved in order to indicate what may be considered
a normal timing pattern which can be taken into account in
industrial programming,
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A.3. Projections for individual industrial sectors

For purposes of industrial programming and formulation
of industry policies, it is necessary to have information on
future prospects in both domestic and international
markets for given industrial scctors. Studies involving
projections of various industrial products have been un-
dertaken in several regional commissions. For example,
the Economic Commission for Europe (ECE) has car-
ried out a study on the long-term consumption prospects
for steel and steel products, including forecasts of pro-
duction and trade; while the foeal point of interest was
Europe, the study was carried out in a world setting (6).
ECLA and ECAFE have carried out or are carrying out
studies on steel (7). As other instances of such work,
ECE is now engaged in a study of trends in production
and trade in capital goods produced by the mechanical
and electrical engineering industries, while ECAFE and
ECLA have produced, in co-operation with FAQ, studies
of the pulp and paper industries in their respective re-
gions (8).

Therefore, studies of projections for individual indus-
trial sectors will be undertuken as a continuing project.
As in other areas, the implementation of the project will
proceed along two lines. On the one hand, reviews will
be undertaken, in co-operation with the regional com-
missions, of projections for selected industrial sectors or
products in order to ensure uniformity of approach;
some of this work might be carried ont by ud hoc inter-
regional working parties. On the other hand, Head-
quarters will undertake studies of industrial sectors
which are of common interest to the regions (9).

A.3.a. Projection of demand for industrial equipment

Work is under way on projections of the demand for in-
dustrial equipment in under-developed countries. This studly
parallels the project undertaken by ECE referred to above
which analyses the trends in production and trade in capital
goods produced hy the mechanical and electrical engineering
industries in Europe. The study undertaken at Headquarters
complements the ECE study in that it would put its con-
clusions in the broader context of the world economy as a
whole.

This study will be followed up by integrating its results
with those obtained from the ECE project when they become
available. As a first step it is intended to submit the results
of the Headquarters study to the next meeting of the group
of rapporteurs participating in the ECE project.

A3.b. Projection of demand for machine tools

One of the main topics to be discussed at an inter-regional
working party on machine tools, mentioned in the section on
industry studies below (see project B.3.c.), will be the prob-
lem of prajections of demand for these items of equipment.
Owing to the complexity of the output of this industry and
the fact that it is of interest to all regions, the work will be
undertaken as a co-operative study betwecn Headquarters
andl the regional economic commissions.

A4. Regional economic planning

The application of techniques of economic planning at
the regional level in under-developed cottntries presents




a number of problems which in many respects are dif-
ferent from those in the more advanced countrics where
the pattern of industry and its location have been largely
stabilized. In many of the former countries, regional in-
dustrialization represents a first stage in their industrial
development; it is at that time that busic decisions have
to be tuken as to the appropriate types and locations of
industrics,

A series of studies in regional cconomic planning will
be undertuken as a contimuing project,

Ada. Survey of the methods and experience in
regional economic planning

This project is intende dto sir ey selected aspeets of regiconal
economic planning in various countries: in particular, the
itegration of regional development into national develop-
ment programmes and policies; distribution of industrics
among regions, and overhead investment in relation to local
schemes of industrial development.

A4b. Industrial development aspects of urbanization
in conuntries of Africa south of the Suhara

A programme for concerted international action in the ficld
of urhanization was formulated at the Inter-agency Mecting
on Social and Related Economic Questions held at Geneva
in July 1960, The objective of this action was to ensurc an
integrated approach to the problems of urbanization, taking
into account the complex of interacting economic and social
factors, such as agricultural, industrial and urban develop-
ment and changing social institutions and services, This
programme aims at assisting governments in the planning
and execution of programmes and projects in arcas where
the urhanization process is accompanied by special problems
of social and economic adjustments. The United Nations
participates in this programme together with several special-
ized agencies.

Under this programme, a number of studies in the eco-
nomic field of particular relevance to the present programme
of work are made in such fields as selection and location of
industries in order to counteract urban unemployment, cost
of social overheads, relation between urbanization and in-
dustrial growth and co-ordination of urban and national
programmes of industrialization. As the first stage, a study
of industrial developrnent aspects of industrialization in
selected countries in Africa south of the Sahara will be under-
taken in co-operation with the secretariat of the Economic
Commission for Africa ( ECA), under the concerted action
programme,

Area B

INpUsTRY STUDIES: ECONOMIC AND TECHNOLOGICAL
ASPECTS

B.l. Pre-investment data

The use of the techniques mentioned presupposes a body
of knowledge on input, cost and investment require-
ments and other pertinent data for various industries. A
considerable store of scattered and unorganized infor-
mation is available but not in an immediately usable
form, particularly as regards the applicability of the data
to the needs of the newly industrializing countries; the

data are largely in the torm of unrefined and uncorre.
Lued cost of production and investiment tigures which are
generally derived  from industey practice i the de-
veloped countries.

The need for appropriate mput and investient data
has been acutely felt by the United Noations and outside
groups working on problems of industrialization. In the
regional commissions, the sccondd group of FCAFE ex-
perts on programming techimques met in Jannary 196]
to examine the use of tdustrial cost data for develop-
ment programming, In ECLAL the nead for these data
has been felt in the work of advisory groups provided iy
this Commission under the United Notions technical as-
sistance programme :nd of the newly revised cconomic
development training programme which is 1o nchide
industrial programming. In view of these requirements,
the Secretariat at Headquarters has undertak o as o con-
unuing project co-operative rescarch effort with the
regional commissions to inittate collection o1 1l aralysis
of industrial data for pProgramming and pre investment
studies.

B.la. Contimung project on preamrestment daty

The objective of this project is to colleet and amalyse for g
wide variety of industries detailed data on inputs and invest-
ments reflecting the influences of such factors i scale of ont.
pul. variation in technology and performance of factors of
production, In the first stage, o gronp of industries will he
studied which have been selected on the basis of varions
cnteriae such as availability of data, complesity of the in-
dusiry and relative importance in programming,

Thus, the Secretariat at Headquarters is currently engaged
in a study of the cement industry along the lines indicated
above. Data for a number of countrics are being collected
and analysed in order 10 establish a schiednle of “normal”
mputs and bring out the influence of technology, scale of
output and local conditions. Similar stidies relating 1o
aluminium and selected food g indnsines are alo 10 be
undertaken in the near futnre.

The results of the work undertaken during the first stage
were discussed by a joint Headquartess  FCELA working
group, with the participation of a number of ontside con-
sultants, which met in late spring of 1961 ag eadquarters,
This group reviewed the results obtained in the first stuge
and made suggestions for further work. In the second stage
of the project, it is proposed to revise and expand the first
studies and widen the range of industries covered, bringing
in, in particular, the metal working industries which are of
special interest to the ECLA region.

B.Lb. Working party on industrial development
programming

A working party on industrial development progranming in
the Latin American region is scheduled to meet late in 1962,
This working party is being organized jointly with ECLA
and in co-operation with the Burcau of Technical Assist-
ance Operations (BTAO). Extra-regional participation of
experts concerned with industrial development programming
is expected.

The objectives of this mecting are, among others: (i) a
review of methoological approaches to and scope of in-
dustrial development programming and (i) an appraisal
of the experience in that field, in particular of the experience
gained in connexion with the work of the ECLA advisory
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groups and other programming activities under the United
Nations technical assistance operations.

Bl Industrial programming data in the ECAFE
regron

In connexion with the ECAFE meeting on programming
techniques mentioned under paragraph Bl above, the Scere-
tariat at Ilcadguarters prepared a study on “Investment and
Current Input Data in Industrial Programming: A Case
Study of Some Industrics in the ECAFE Region™ which was
submitted to the mecting, This paper discusses the problems
set forth above which arise in claborating data for program-
ming and discusses some nuaterial available from the ECAFE
region from that point of view. It coneludes with suggestions
for further waik. Other joint projects in this area arc under
discnssion,

B.Ld. A study of equipment-ontpnt ratios

A study already completed deals with estimates of equipment
requircients per unit of output for a number of broadly
aggregated industrial sectors to be used in connexion with
the study on projections of demand for equipment (sce A.3.a.
above). Tor this purpose use was made of an extensive in-
quiry into the structure of the United States cconomy in the
early post-war years which was undertaken by the Harvard
Feonomic Research Project. A breakdown of equipment re-
quircments by detailed output categories was provided in
that inquiry. For the purpose of the project these data were
recalculated for broader ontput sectors which have been ag-
gregated 10 correspond to the categories adopted in the
projections.

The equipment coefficients thus obtained reflect primarily
the United States 1echnology in the early post-war period and
other conditions of industrial organization and productivity
prevailing in the United States. Further research will be
carnied out in two directions: first, the undertaking of in-
quirics into cquipment data in sclected industries in certain
mider developed countries to determine the extent of devi-
ation from the United States practice and the adaptability to
under-developed areas of the coefficients derived from United
States practice: second, the collection of additional detail on
the composition of equipment requirements for certain jn-
dustrial processes so as to ohtain meaningful data for analys-
ing the equipment problem on the supply side. This will
make it possible to evaluate required equipment production
capacities in refation to given industrial output, which should
be of particular interest for the more advanced newly in-
dustrializing countrics which envisage the expansion of
national machine building industries (see alio A.3.b. ahove).
Co-operation of the regional commissions, in particular of
ECF., will be sought,

B.le. Collection of industry information

In response to the nceds for documentation in develaping
countrics and in connexion with technical assistance opera-
tions, particularly in countries with limited library facilities,
a number of tasks relating to documentation will be under-
taken, including material on experience gained under tech-
nical assistance programmes.

B2. Operating characteristics of industr.es

A number of studies have already been carried out on
operating characteristics of selected industries, in such
fields as labour-capital substitution (10), size of plant

Ol

(11), and use of industrial equipment (12). The useful-
ness of these studies has been acknowledged and it is
proposed to continue this type of work. Furthermore,
it is clear from the description of the projects on pre-
investment data (13.1.) that studies of operating charac-
teristics of individual industries and processes are closely
related to work in that area.

B.la. Capral sntensity in materials handling

It has been noted on muny occasions that an area which is
particularly suitable for labour-capital substitution is materials
handling, where unskilled fabour conld replace mechanized
handling methods without any loss of cfficiency or quality
of the tinished product. A case study of materials handling
in selected industries will he undertaken along the lines of
the previous studies in labour-capital substitution.

B.2b. Adaptation of processes und eqnipment

The adaptation of processes and equipment to local condi-
tions is constantly under review by industrial engineers and
managers in every country. It is well known that techno-
fagical change and innovation have primarily taken place
under the stimulus of conditions obtaining in the developed
countries where the main hody of technological knowledge,
skilled manpower and advanced equipment exists. The
under-developed countries present, in most cases, a different
environment in terms of endowment in factors of produc-
tion, availability of managerial and supervisory skills, nature
of raw muterial, fuel and power supply and climatic con-
ditions. as well as general economic organization.

The study on adaptation of processes and equipment will
examine the possibility of orienting technological change or
innovation so as to facilitate the solution of several problems
contronting under-developed countries, in particular, the
shortage of capital and foreign exchange, Examples will be
given of significant adjustnients made by certain industries
in some of these countries in the processes and equipment
available to them so as to reduce capital inputs or foreign
exchange expenditures, or both. Some major obstacles to
these adjustments will be discussed in order to outline areas
for further research.

B, Assembly industries

A study of industries where, in the early stages of develop-
ment, a substantial share of the value added to the final
product derives from imported parts, As the national
industry reaches higher technical standards, domestic pro-
duction would gradually supply the parts previously im-
ported, providing further impetus to local industrial develop-
ment.

B3. Studies of individual industries

It has already been noted that there is need for study of
processes and equipment particularly suited to the re-
source endowment of under-developed countries. A num-
ber of technological innovations have appeared in recent
vears in various industries, a more intensive study of
which appears to be particularly indicated in this con-
text (13). As a continuing project, it is proposed to con-
vene regional and inter-regional meetings on the recent
developments within selected industries of interest to
under-developed countries so as to promote an inter-
change of information on the processes involved and ex-
amine the possihle impact of these developments.
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B3a. Working party on the establishment of petro-
chemical industries based on natural gas

The major petroleum producing countries of the Middle
East, Latin America, North Africa and the Far East dispose
of vast quantitics of unused natural gas which is a by-product
of their crude petroleum output. This by-product represents
an equivalent in heat value of about 50 ‘million metric tons
of crude petroleum a year, of which 3 major portion 1s re-
leased as waste. Many of these countries have heen making
efforts to utilize this gas in their industrialization pro-
grammes and have formulated projects for manulacturing
petro-chemicals using the natural gas as a raw material,
These projects however, absorb, only a small portion of the
gases,

It is proposed to convene an inter-regional working party
to study ways and means of developing industries bascd on
natural gas waste. The meeting would undcrtake to study
availahle experience and relevant economic and technological
factors in establishing these industries.

B3.b. New developments in iron and steel techrnology

Discussions have taken place with ECAFE, ECE and FCLA
concerning joint sponsorship of a seminar in this ficld. to he
held in the ECAFE region and co-sponsored hy BTAQ), The
co-operation of ECE, which has done considerable work in
the iron and steel industries, has been ohtaincd. FCLA has
indicated that it will actively co-operate in the seminar by
preparing various papers and arranging for expert participa-
tion. Discussions are taking place with ECAFE concerning
detailed arangements for the meeting.

B3.c. Machine ool building

The machine tool industry is of considerable interest to the
newly developing countries and some of the recent innova-
tions, such as automated methods of production, extensive
use of interchangeahle parts and consequent lowering of the
cost of production, are of considerable intcrest to the in-
dustrial countries which are the major suppliers of machine
tools and to under-developed countries both as users and
potential producers.

It is proposed to convene in 1963 an inter-regional working
party on recent developments in the technology of machine
tool building. Among the regional commissions, ECE,
ECLA and ECAFFE are interested in this problem. The pur-
pose of the proposed mieeting is to examine the implications
of the recent technological changes in that industry (for ex-
ample, the potential savings in skilled labour requirements).
Another topic to be considered by this mecting is a projec-
tion of demand for these equipment items (see A.3.h. above).

B3.d. Chemical and allied industries

At the invitation of the ECAFE secretariat, the Secretariat
at Headquarters will participate in a Seminar on Basic
Chemical and Allied Industries, sponsored by ECAFE in
co-operation with BTAQ, which will be held in October
1962 in Bangkok.

B3.e. Preparatory work in connexicn with an inter-
national conference on the application of science
and technology to the needs of under-developed
countries

At its thirty-second session, the Economic and Social Council
adopted a proposal submitted by the Secretary-General, fol-
lowing a suggestion of his Scientific Advisory Committee,

for an international conference on the applicition of science
and technology to the needs of uder-developed  countries,
to be convened m 1963 iy co-operation with the iterested
specialized agencies. The Sceretarin s engaged in prelim-
inary work relating to the drafting of an agenda and other
aspects of the organization of that meeting.

4’1"(’{1 C
TRAINING AND MANACEMENT
C.l. Training

In the tield of training. the work of the Sceretariat at
Headquarters is at present centred around  snbstantive
support to the United Nations fellowship programme in
industry. Discussions are under way for an interagency
programme of concerted action in the field of tr.ining,
i particular as regards the newly emerging states. In
this connexion, the following projects are proposed,

C.la. Project on methodology und techniques for
asSessing requirements for traimed personnel

Training of manpower designed 10 cosure the balance be-
tween demand for and supply o trained personnel is an
integral part of generai industrial programiming, and is g
project of inter-regional interest—as was revealed by the dis-
cussions at the 1960 inter-agency working party on skilled
manpower in Latin America. A study on the assessient of
requirements, such as methodology of the assessment of

needs and classification of skills, will be initiated early in
1963,

C.Lb. Preparation of a livt of qualified trotning
insututions in selected fields of industrial
development

A list of qualified institutions for training of personnel in the
field of industrial development is to e prepared i co-
operation: with 11O, FAO, UNESCO and other mterested
specialized agencies.

Cllc. Specialized libraries for industrialization

The Committee for Industrial Development recommended
that the Secrewriat, in co-operation with the International
Labour Organisation (1LO), the International Bank for Re-
construction  and Development (IHRD)., UNESCO and
other interested agencies, consider the possibility of render-
ing assistance to under-developed countrics in the establish.
ment or enlargement of specialized libraries for industriali-
zation. Work on this project was begun in 1961,

C.1d. Preparation of teaching materials

The Committec also recommended that the Secretariat
should prepare teaching materials on economic development
with emphasis on industrialization, in co-operation with
UNESCO, IBRD and other interested agencies. Preliminary
discussions took place in 1961, and a working party of ex-
perts will be convened in 1962,

C.2. Management

As noted in previous publications of the Secretariat (14),
the generally inadequate level of efficiency in industry
in most under-developed countries is due, among other
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things, to such factors as lack of technical and managerial
skills, including financial management (for example,
budgeting and cost accounting), insufficicnt use of equip-
ment and poor orgauization of production. The Secre-
tariat’s work in this arca will take the form of convening
regional aud inter-regional working groups on sclected
topics.

C.2.a. Organization of working partics on industrial
management

As a first project, it is proposed to convene in Latin America
some time in 1964, in co-operation with BTAQ, joint
Headquarters/ECLA working party on industrial manage-
ment which will be particularly concerned with management
of industrial enterprises in the public sector. A number of
nnder-developed countries in which a substantial part of the
industrial scctor is operated under public management face
problems relating to administration and the maintaining of
proper operating efficicncy in the publicly-run industrics. In
addition to participation by representatives of the public
sector, participation of representatives of private industry will
be sought.

14rfa D

ProsLEMS OF SMALL-SCALE INDUSTRY

Further rescarch will be undertaken on ways and means
to deal with the structural weaknesses of small-scale in-
dustry, including provision of servicing and other assist-
ance. The projects will deal with such measures as lo-
cating small enterprises in industrial tracts and estates,
promoting co-operative arrangements and establishing
complementary relationships between them and large
industries. Projects will also deal with measures aimed
at servicing and providing assistance in the financial,
management and technological ficlds.

D.1. Industrial tracts and estates

The Secretariat has published a report on Establishment
of Industrial Estates in Under-developed Countries (15),
which deals with the role of industrial estates in policies
of industrialization, with special reference to promotion
of small-scale industries. Tt is proposed to hold a number
of regional meetings in order to examine the problems
arising in the establishment of industrial estates in the
light of regional couditions and needs. These problems
are of an economic, financial and organizational nature.
and it is intended to investigate them in depth.

D.1a. Finuncing of industrial estates

The financial aspects of the establishment of non-specialized
industrial estates for small industries in urban and rural
locations will be studied in a report dealing with financial
problems relating to acquisition and improvement of sites;
construction of factories and other buildings, provision of
utilities, roads and other basic facilities; sales, lease and hire-
purchase policies applying to sites and premises, and invest-
ment in plant and equipment and working capital. The
study will analyse the replies to a questionnaire on these
problems.
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D.1.b. Seminars on industrial estates

A joint Headquarters /ECAFE Seminar on Industrial Estates
in the ECAFE Region was held in Madras, India, in No-
vember 1961 in co-operation with BTAO and with the par-
ticipation of ILO and UNESCO. The items discussed at the
seminar were (i) objectives and policies in establishing in-
dustrial estates: (ii) economic and physical planning of in-
dustrial estates; (iii) organization, management and financing
of industrial estates: (iv) co-operation between, and assist.
ance to, small industries established on industrial estates;
(v) co-ordination or integration of industrial estates projects
with programmes of urhan or regional development; (vi)
international and regional co-operation in the development
of industrial estates. Other seminars on industrial estates in
the regions of the Fconomic Commission for Africa and the
Economic Commission for Latin America are in the plan-
ning stage,

D.2. Case studies on co-operative and
complementary arrangements

Case studies will be undertaken to examine the nature
and role of such arrangements in mitigating the major
structural weaknesses of the individual small enterprises
by providing economies of scale and strengthening the
competitive position of small-scale industry. Attention
will be paid to the experience gained in certain countries,
in particular, Japan and India (16).

D .2a4. Co-operative forms of association for processing,
procurement, financing, marketing and shipping

D.2b. Complementary forms .j organization

These involve joint production programmes among small
firms cstablished in common or in scparate locations, such
as precessing of each other’s products or manufacturing and
assembling parts and components.

D.2c. Subcontracting arrangements between small
enterprises and large concerns

Under such arrangements small enterprises manufacture
parts and components four, or convert or finish the production
of, large industries (17).

D3. Survey of existing institutions for assistance
to small-scale industry

It is proposed to undertake a survey of the work per-
formed by institutions which provide specialized or
across-the-board assistance to small business and of legis-
lative measures taken in different countries to promote
the small industry sector.

DA. Studies of selected aspects of assistance
D 4.a. Provision of finance

Studies on financing of small industrial establishments have
already been published by the United Nations (18). The sub-
ject will be examined in greater depth by collecting and
evaluating the experience in various countries. The project
covers such subjects as the establishment and operation of
specialized financing institutions for shortterm and long-
term credit to small-scale industry; government financing in
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the form of loans or participation in equity capital; govern-
ment credit guarantees and  insurance  and purchasing
schemes; hire-purchase plans; supervised credit; fiscal and
financial incentives.

D.4.b. Murketing and export promotion

The project consists of case studies in sclected countrics, in-
cluding a description of methods used by natioual instity-
tions established for that purpose and a review of the relevant
experience under technical assistance operations. A study on
export promotion of industrial products, with special refer-
ence to produrts of small-scale industries, is under way, It
will be followed by a stuly of domesti- marketing of these
products.

Area E
FISCAL AND FINANCIAL PROBLEMS

There are two aspects to the problem of financing of in-
dustries in undcr-developed countries. The first is con-
cerned with ensuring that there exist sufficient resources
from the national output which can be used for invest-
ment; in the less developed countries domestic capital
formation may be generally expected to fall short of the
level required for economic growth and industrial de-
velopment and will have to be supplemented by foreign
financing. The second aspect is the process whereby re-
sources are channelled to industry to permit its expansion.
These two aspects merge when international assistance,
whether private, bilateral or multilateral, is given directly
to specific industries either in the form of finance or in
the form of equipment.

The contribution of foreign, private and puhlic capital
to cconomic and industrial development will be studied
in the reports on the subject to be prepared by the Secre-
tariat in conformity with Council resolution 780 (XXX)
(19). The annual report on the international flow of
private capital and the further report on the promotion
of this flow were submitted to the Council at jts thirty-
second session (20). The Secretariat's programme of
work in this field is affected by General Assembly reso-
lution 1521 (XV), which set up a committee to consider
measures preparatory to the establishment of a United
Nations capital development fund, and resolution 1516
(XV) on the economic consequences of disarmament
(21). The proposals under the present programme of
work on industrialization deal with the second aspect
of this problem.

E.l.a. Measures to promote export of industrial
equipment to under-developed countries

A study will be undertaken dealing with governmental as-
sistance (o facilitate export and delivery of industrial equip-
ment to under-developed countries. This project will make
a survey of various measures undertaken in equipment ¢x-
porting countries and appraise the results of these measures,

In some cases, assistance has been given dinectly 1o specific
mdustries while in other cases it has Iwen channelled through
domestic financial and development agencies, b the private
enterprise cconomies, such measures have tiken the form of
subsidies, export guarantees and reinsnrmnee factlities of-
fered by governmental or semi-governmental agencies, as
well as direct assistance throngh prants or credis for the
purchase of specific equipment. In the centrally planned
economies, these measures have included various arrange.
ments facilitating  exports of equipment accompanied by
other measures of assistance, such as provision of experts,
The study will deal with cxperience gained in both types of
economies.

SOCIAL AND DEMOGRAPHIC ASPECTS

The following studics relating to social and demographic
aspects of industrialization arc to he undertaken by the
Secretariat under various programmes other than that
within the purview of the Committee for Industrial
Development (22).

Urbanization

The concerted action programme on urhanization under-
taken with the specialized agencics is described above
under A4b. A study of the role of industrial social
service and its place in an integrated national social
service programme will be initiated with the co-operation
of ILO.

Community development

A study of the contribution of community development
and self-help measures to economic and industrial devel-
opment in Africa is to be undertaken. This inquiry will
draw upon the experience obtained in conducting a
similar study in the ECAFE region.

Housing, building and planning

A discussion of the developments with regard to the
long-range programme of international action in the field
of low-cost housing and community facilities and pro-
posals for future work will be before the Social Com-
mission at its thirteenth session.

Demographic aspects

During the three-year period under review it is planned
to undertake a general survey of rural-urban migration
in relation to urban and rural population growth in
under-developed countries and to study the effects of
urbanization and industrialization on the growth and
structure of the economically active population. These
studies will draw upon the experience gained in con-
ducting a number of pilot projects in this field.
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II. ACTIVITIES RELATING TO SUPPORT OF UNITED NATIONS
FIELD OPERATIONS IN INDUSTRY

PRO\'ISION of substantive suppo:t to the field operations

of the United Nutions in industry under its technical
assistance programmes and the activities of the Special
Fund has accounted and will account in the future for a
very substantial part of the responsibilities of the United
Nations Secretariat under the programme of work in
industrialization. It has already been mentioned that
close interrelationship between research and operations
has been one of the guiding principles of the programme.
In the following paragraphs an attempt is made to for-
mulate a “forward look™ as to the further development of
the operational aspects of the programme.

The magnitude and scope of technical assistance ren-
dered in the field by the United Nations in connexion
with industrial development has grown appreciahly in
the course of time. At the same time, there has been an
increase in the coverage in depth of the servicing of these
operations at Headquurters. There has been. in particu-
lar, more emphasis on assistance to governments in the
establishment of country programmes in industry; in a
number of cases, this has resulted in a reorientation of
country programmes towards more “concentrated” as-
sistance in a few key areas (for example, industrial
estates, substitute materials in industry, fertilizers) and
assistance through integrated teams’ rather than in.
dividual experts.

As far as the range of coverage is concerned, it is ex-
pected that the area of support will continue to be con.
centrated on industry programming and planning,
policies of industrialization and the development of a
certain number of industries which are of particular in-
terest to under-developed countries: iron and steel—in-
cluding iron and steel making and the staple transform-
ing industries; cement; petro-chemicals: pulp and paper:
food processing: fertilizers and related heavy chemicals:

small-scale industries and industrial estates for small
industries.

In addition, the development of the servicing and sup-
port operations will cover in the future a certain number
of functional fields cutting across individual industries.
Some of these are mentioned in the following paragraphs.

Managemen:

In industrial management, emphasis is likely to continue
in areas where government requests have been concen-
trated in the past: cost accounting and budgetary control,
quality control, market survevs and sales, maintenance
and plant instrumentation. The importance of these
management functions in the development of the newly
industrializing countries has been highlighted ir reports
and articles prepared by the Secretariat, and in a number
of research projects under the proposed programme. In
addition to the provision of experts, United N itions
assistance is likelv to take the form of the establishment
of management training institutes to be financed through
the facilities of the Special Fund (23).
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Technological research institutes

Another field which is likely to claim increasing atten-
tion from the United Nations relates to assistance in pro-
moting industrial and scientific research and provision
of services to industry through the establishment of
techuological research institutes (24). Industrial enter-
prises which because of their small size cannot afford to
establish research and experimentation units of their
own would benefit from the services of such institutes.
The lutter would also help in the establishment of new
industries (for example, on the basis of indigenous raw
materials), extension of existing industries, improvement
of processes and economy in services through reduction
of waste or recovery of waste products. The assistance
of the United Nations in this area is likely to be sought
along the following lines: (i) in the establishment of
institutes in countries and regions that are deficient in
this service; (ii) in extending the scope of services of
existing institutes, and (iii) in making known as
widely as possible the services to industry through
government and trade organizations, publications and

the like.

Training in indwstry

The responsibilities of the Secretariat in the field of
training have in the past centred largely on substantive
support to the United Nations fellowship programme in
cconomic and industrial development. In this connexion
the attention of governments, in the elaboration of their
technical assistance programmes, has been drawn re-
peatedly to the dcsiraﬁility of co-ordinating their requests
for expert assistance with appropriate fellowship pro-
grammes so as to provide for the development of local

cadres,

Efforts are being made at the present time to define
the areas in which training of industrial cadres is needed
and to develop projects under the technical assistance
programme which are responsive to those needs. This
involves a review of the needs as regards the areus in
which training is required and of the available place-
ment facilities. In addition to placement in industrially
advanced countries, the possihility of utilizing, wherever
appropriate, host facilities within the more advanced
under-developed countries themselves (India, for ex-
ample) is being cxplored, particularly as regards in-
plant training of engineers (25).

Discussions are under way for the formulation of an
inter-igency programme of concerted action in the field
of training, especially in newly emerging states, follow-
ing recent decisions of both the Council and the General
Assemhly. The operational responsibilities of the United
Nations as regards training of skilled personnel for
industry, in particular of personnel on higher technical
levels, represent another area of work which is likely
to expand substantially in the future.
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Appendix”

RECENT ACTION BY THE COMMITTEE FOR INDUSTRIAL DEVELOPMENT
AND THE ECONOMIC AND SOCIAL COUNCIL

At its hrst session. the Commines for Industrial Pevelopment
had before it a memorandum by the Secretary-General  (26)
which contained proposals Tor longer-term and expanded pro-
gramme of work in the fcld of mdustriahization, and 4 memo-
randum containing suggestions Tor concerted action in that held
(27). In addition, the Secretariat submitted to the Committee,
at its request, notes on the Jactivities rclating to indnstrializanion
in the work programmes of the regional economic commissions:
statements on the relevant activities of the'r respective organiza-
tions were made by the representatives of 1.0 and UNESCO.
Certain research studies undertaken by the Secretariat were also
made available 10 the Committee for information purposcs.

In its report (28), the Committee gave an account of its pro-
ceedings, presented suggestions for consideration by governments
and related natianal institutions and made 2 number of recom-
mendations for international action concerning, in particular,
certain aspects of the Committee’s work and the work pro-
gramme on industrialization,

~

In the field of industrial programming and policies, the Con.
mittee noted that the experience and progress of the various
countries was of general interest and recommended that mea.
sures be taken to collect und disseminate information on the in-
stitutional arrangements for, and the methods applied in, plan-
ning and programming industrial development in Member States
of the United Nations. It drew the attention of governments of
developing countries to facilities such as the advisory groups for
programming economic development set up in certain countries
under the technical assistance prograinme and recommended
that expansion of such facilities be considered by the Secretariat
at Headquarters and the regional economic commussions, The
Committee also urged prompt implementation of Council reso-
lution 740 C (XXVIII) on the collection, analysis and dissemi-
nation of experience obtained in multilateral, regional, hilateral
and national technical assistance in the field of industrialization
(29), and expressed the hope that governments would provide
to the Secretariat, on a systematic basis, material on such ex-
perience.

In the field of financing of industrial development, the Com-
mittee noted that, in an increasingly large number of developing
countries, economic development was being carried out hy means
of long-term development plans. 1t suggested that the financing
of industrial development should be considered in the context
of such plans, and, where these do not exist, in the context of the
long-term over-all economic development requirements of the
country. The Committee agreed that the formation and mobiliza-
tion of domestic resources should constitute the primary source of
financing for development, and that such mobilization required
appropriate fiscal and monetary policies as well as measures of
selt-help and internal reform. The Committee recognized that
export earnings were a decisive factor in financing nports of
capital goods required for industrial development, and suggested
that every effort be made to promote exparts of both primary
products and raanufactured goods from developing countries;
in particular, it urged the industrial countries to review pro-
tectionist and other restrictive practices with a view to increasing
their purchases from the developing countries. It also suggested
that governments of both developed and developing countrics
should make efforts to reduce excessive fAluctuation of prices,
and promote reasonable and stable terms of trade for develop-
ing countries. The Committee agreed thac foreign financing of
economic development, both public and private, should be treated
as an additional source of raising capital to supplement doinestic

The appendix contains a summary of the report of the Com-
mittee for Industrial Development on its first session (see reference (28)).

resources and promore internal capital formation. In the ticld of
tranmg and managenient, the Commitiee stressed the need for
integrating cducation and traming with plans for the coononne
and industrial development of undev-developed countries, and
recommended that internatonal assistance should s hevey ey pos-
sible be divected towards achieving this purpose. Fhe Com.
mittee urged governments of hotl industrial and des cloping
countries 1o expand provision of 1n plant teamnig Lacilities, aned
of n-service training in plinning institutions.

Fhe Committee discussed the functional aspects ol s work,
and eophasized that it was the o+ central er govanmental
body to be established for the consideration of the activities of
the United Nations in the ticld of mdustrial developuent; it
expected thae the Council would channel relevant Jdctivities in
this feld through the Conmmittee, In i work, the Commutiee
will promote liaison and co-ordination in regard 1o all acuvines
relating to industrial development in the United Nations family,
The Committee noted the terms of the third preambular para.
graph of General Assembly resolution 1431 (XNIV) which refers
to the fact that “industrialization will promote the diversihication
of the economies of under-dev cloped conntries and assure a more
balanced economic and social structure and 3 high rate of eco
nomic development™. Consequently, while concentrating its e
tivities on industrial development, the Comminee recognized
the need for appropriate consideration of other aspects of general
economic policy relevaut to such development, without, however,
duplicating the work of other appropriate bodies of the United
Nations,

As regards the organizatianal aspects of its work, the Com-
mittee recommended that an industrial development centre e
established within the Secretariat. The centre would undertake
the collection, analysis and dissemination of expericnee gained
i technical assistance programmes in the tickl of industrializa.
tion: it would also provide a mechanism wherehy the United
Nations, the specialized agencies and the hiternational  Atomic
Energy Agency (IAEA) could obtain full information about each
other’s activities in this Reld and could take steps to co ordmate
them.

The Committee also decided to set up an inter-sessional work
ing group to help the Committee to carry out its tasks, inchiding
those related to the work of the industrial development centre.

The proposals submitted by the Secretary-General were ap-
proved by the Committee. The Commuttee made recommenda.
tions regarding the orientation and emphasis of the projects, pro-
posed inclusion in the programme of a number of additional
projects and activities and, i some cass, recommended changes
in the time-tahle of the programme. The Committee endorsed
the view of the Secretary-General that the work in industrializa.
tion to be undertaken by the Committee and the regional eco-
nomic commissions under their respective. work programnies
would be carried out maost effectively 1F these progrannmnes were
complementary and mutually supporting; in this connexion, it
welcomed the Secretary-General’s proposal to link the expanded
work progrannme to the corresponding work of the regional
commissions. The Committee took note of the Sceretary-General's
suggestions for concerted action with the specialized agencics,

The Commiittee stressed the need for ensnring that material
on industrialization pulilished by the United Nations, especially
the Bulletin on Industrialization and Produc tiwity, should have
the widest dissemination and, in particular, should reach those
directly concerned with industrial developiment in under-de-
veloped countries.

At its thirty-first session, the Fconomic and Social Council had
before it, among others, the report of the Committee for In-
dustrial Development.
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In the discussion, all representasives expressed their satisfaction
with this report. Many membors mentioned  that they were
gratified by the spirit of cooperation which had prevailed during
the session of the Committee, a body composed of representatives
from thirty countries with wide differences in political and eco-
nomic structure, and which had permitted the unaniinous adop-
tion of a constriictive report,

At the conclusion of the debate, the Council unanimously
adopted 4 resolntion (30) in which it approved the report of

the Committee for Industrial Development, endorsed the pro-
gramme of work and the priorities set out in the report, requested
the Sccretary-General to take steps to implement the programme
and other recommendations for action by the United Nations
contained thercin and invited the exccutive heads of the spe-
cialized agencies and the TALA to take note of the report and
to undertake the proposals contained therein for action, scpa-
rately, jointly, or in collaboration with the United Nations, by
their respective organizations.
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Management of Industrial Enterprises

in Under-developed Countries

his publication, which is lorgely based on the

discussions of a panel of experts convened by the
United Nations Secretariat, discusses problems of
industrial management which arise under the con-
ditions prevailing in under-developed countries. After
outlining some factars related to the environment of
industrial enterprises in these countries, it reviews
problems of management structure and cadres, with
special reference ta recruitment and training. It
examines next selected aspects of labour management
and the question of management of production facil-
ities. it turns then ta prablems of marketing and of

management cantrols and discusses same aspects of
the relationship between industry and government.
The publication cancludes by farmulating o certain
number of suggestions far early action in selected
areas. Some consideratians on management service
institutes are contained in an annex.

Published September 1958. Reprinted March 1962, U.N. Publ,
38.11.8.5

33 pages

Price: $U.S. 0.50; 3/6 stg.; 2.00 Sw. frs. {or equivalent in other
currencies)

Available in English, French and Spanish editions

Indexes to the International Standard Industrial

Clossification of All Economic Activities

his publication furnishes numeric and alphabetic

indexes to the revised international Standard in-
dustrial Classification of All Economic Activities (iSiC).
The indexes are designed to assist governments,
international arganizations and other groups in
adapting ISIC to the classification requirements of
individual countries, in comparing national classifica-
tions to the internatianal classificatian or in classifying
data according to it. The numeric index contains
approximately 10,000 entries ond the alphabetic
index, about 17,000 entries. in order ta facilitate the
use of the indexes, a part of the publication is

devoted to a discussian of the underlying principles
and application of the revised internationai industrial
clossification.

English edition published August 1959, United Nations publication,
Sales No: 39.XVil. 9

Statistical Popers, Series M, No. 4, Rev.1, Add.1. Indexed edition.
359 poges. Price: $US. 3.50; 25/- s1g; 1500 Sw. ‘rs. (or
equivalent In other currencies)

Spanish edition published and distributed by the inter-American
Statistical Institute, Pan-Americon Union, Washington, D. C.
Published 1961. 423 pages.

Price: $U.S. 2.00

Obtainable from Disiributers for United Netiens publications or from the United Netiens, Sales Sactien, New York or Goneve
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Preliminary Bibliography for

Industrial Development Programming

In 1953 and 1955, the Economic and Social Council of the United Nations
adopted two resolutions in which it invited the Secretary-General to prepare a bib-
liography on industrialization and to keep it up to date by issuing periodic sup-
plements. In 1956, the United Nations published the Bibliography on Industrializa-
tion in Under-developed Countries (Bibliographical Series No. 6, Sales No. : 56.11.B.2)
which incorporated bibliographical material compiled earlier pursuant to the Council’s
request, and data received from Governments, universities and scientific institutions
in response to a request from the Seerctary-General for information on the subject.
In 1958, a “Sclected List of Titles on Industrialization” was published in Bufletin
No. 1.

A special supplement to the already published material has now been prepared.
The purpose of this bibliography is to serve as an aid to research workers, govern-
ment officials and other persons engaged in the relatively new but increasingly im-
portant discipline of industrial development programming. It consists of two parts—
“Industrics in General” and “Chemical and Related Industries”—the first of which
is published in the present issue of the Bulletin: the sccond will be published in
the next (sixth) issue. Preparation of further bibliographies on industrial develop-
ment programining is under consideration. The material presented in this and the
next issuc has been compiled by Dr. Thomas Vietorisz, former regional expert in
industrial development programming, United Nations Economic Commission for
Latin America, and revised and cdited by the United Nations Secretariat.

It is envisaged that other specialized bibliographies as well as general material
on industrialization will be prepared as a co-operative effort of the various organiza-
tions of the United Nations family. Such material would be published in future
issucs of the Bulletin.

INTRODUCTION

The bihliography presented in the following pages has
been prepared under the joint Industrial Development
Programming Project of the Economic Commission for
Latin_America, the Division of Industrial Development
and the Bureau of Technical Assistance Operations of
the Department of Feonomic and Social Affairs of the
United Nations. The objective of the joint project is to
explore: methods and collect empirical information for
the programming of cconomic development in the field
of industry. This bibliography is the first among several
whose preparation is contemplated under the project. It
is a preliminary work, the purpose of which is to provide
some orientation with regard to the information readily

(3]

availahle, the problems of organizing this information,
and the gaps that are to be filled by future empirical
investigations.

In preparing the bihliography, attention had been
focused originally on the chemical and related industries.
In compiling sources and references for these industries,
however, such a large number of references pertaining
to industries in general were obtained as a by-product
that it was decided to devote the entire first part of the
hibliography to the latter. While that part is far from
being comprehensive and is in some ways unbalanced, it
may serve as a convenient first selection of the source
material pertaining to industries in general, as well as
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as a useful camplement to the second part covering the
chemical and related industries, and to further bibliogra-
phies covering other industrial branches, which are 10
be prepared later.

The chemical and related industries which are covered
in the second part include imorganic and organic chemi-
cals; fertilizers; soaps and detergents; insccticides and
pesticides; dyes and pharmaceuticals; plastic materials,
synthetic fibres and rubber; glue and adhesives; oils, fats
and waxes; essential oils, perfumes and cosmetics. Of
the chemical metallurgical processes, only those pertain-
ing to aluminium are included. Petroleum refining, pulp
and paper and a number of other chemical-process in-
dustries have not been covered.

A decision had o be made with respect 1o inclusion
of matenals of a primarily technalogical nature, Tech-
mical assistance reports have been included in all cases.
As regards ather technalagical references, only the most

important entries have been included. The omission of
many others was dictated by the vastness of the htera-
ture, although it is recognized that 1echnological refer-
ences on individual processes are highly useful, in par-
ucular for input-output analysis.

The principal sources for the preparation of the present
bibhiography were the following: the United Nations
Educational, Sciendfic and Cultural Organization’s In-
ternational Bibliography on Economics. vols. | to VII;
the classified listings of boaks, articles and unpublished
dactoral dissertations of the American Economic Revrenr:
the “Index of Final Reports” of the United Nations
Technical Assistunce Administration, and several biblio-
graphies of the United States International Cooperation
Administration. Many other sources were also consubted.

The list is presented alphabetically by author, or by
title when no author is indicated. Comments, additions
and emendations to the hibliography are invited.

PART 1. INDUSTRIES IN GENERAL

TABLE OF CONTENTS

A. Bibliographies
B. General economics

C. Sclected industries

Costs and production functions

Institutional

Data and sources

G. Country industrialization reports

H. Gas, petroleum and energy

Entry Nos.

1.

I.  Transport and industrial location

1 — 43
44— 7
74 — 108

109 — 180
181 —229
230 —238
239 — 268
269 —339
340 — 374

A. BMBLIOGRAPHIES

American Chemical Society. Bibliog-
raphy of rubber literature. 3 v. New
York, 1954-1957,

Organized bibliography of rub-
ber literature, with brief abstracts.
Includes patents and books, as
well as articles from technical
journals.

American  Economic  Association.
Northwestern University. American
ecomomic review, quarterly. Evan.
ston, lllinois.
Book reviews, titles of new
books, periodical articles and, once
a year (September), of unpublish-
ed doctoral dissertations at United
States universities, classified by
broad topics. The section “In-
dustrial organization; government
and business; industry studies” is
especially useful.

3. Business periodicals index. Cumula-

tive subject index to Pertodicals in
the fields of commerce and industry.
monthly except July. New York, H.
W. Wilson Company.

. Commissariat général a la product-

ivité et Association frangaise pour
'accroissement de la productivité.
Centre d’études et de mesures de la
productivité. Concepts et termino-
logic de la productivité. Paris,
SADEP ed, 1956. 80 p.

5. Communauté européenne du char-

bon et de Facier. Energie 1946-1959.

Ribliographies de la haute autorité,
No. 20. Luxembourg, 1959.

Includes listing of economic as.
pects and energy sources.

6. —— Energic nucléaire 1946.1957.

Bibliographies de la haute autoritd,
No. 13. Luxembourg, 1958. Sup-
plément 1. Bibliographies de la

b |

10.

haute autorité, No. 14, Luxem-
hourg, 1958.

—— Marché¢ commun, zone de libre
échange, Furatom, 1955.57. Bibliog-
raphies de la haute autorité, No. 15
(s.d). Supplément 1. Hibliographies
de ko haute aworité, No. 15, Lux-
embourg, 1958
Includes separate listings of in-
dusiry and transport, broken down
by country.
European Productivity Agency. Bib-
liography on productivity. Paris,
April 1956.
French and Lnglish cditions.

Forest Products Laboratory. Chem-

istry of wood and derived producis.

Madison, Wisconsin, August 1956,
List of publications.

~—— Glue, glued products and ve-
neer. Madison, Wisconsin, Decem-
her 1957,
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1. Hagen, E. E. Handbook for industry

13

16.

I8.

19,

70

studies. Glencoe, Hlinois, The I'ree
Press, 1958. 89 p.

Contains a brief hibliography on
industry studies.

Hazeiwoon, A. The economics of
underdeveloped areas. London, Ox.
ford University Press, 1939, second
enlarged cdition.

An annotated list of hooks, ar-
ticles and ofhcial publications. In-
cIndes separate listings on indus-
try and industrialization,

National Industrial  Conference
Board.  Publications and  services
available to associates of the National
Industrial Conference Board, New
York, 1958,

Netson, R R. Invention, research
and development: & survev of the
literature. Santa Monica, California,
The Rand  Corporation, 15 April
1958,

Plant location and industrial area
development, business and technol.
ogy sources, a bibliography, in B
ness and technology sources. Cleve.
land, Ohio, July-September 1957, 28
9-12. Supplement, Industrial develop-
ment agencies, a selected list, sn
Bulletin of the Rusinese and Tech.
nology  Department of Cleveland
Public Library. Cleveland, Ohio, Ir.
regular.

The Rand Corporation. Index of
publications. Santa Monica, Califor.
nia, November 1059,
Reports on research in econom.
ies, cost  analysis,  mathematical
programming  techniques, et

— A sclected  Dbibliography  on
cconomic development and forcign
aid. Santa Monica, California, 1958,

— Seleeted list of unclissificd pub.
heations of the Economic Division
of the Rand Corporation. Santa Mo
nica, California, 1960,

Ry, Vooand Anwv, RV, Johns
Hopkins University, Operations Re-
search Office. Interindustry economic
studies, Baltimore, Marvlnd, 15 M.v
1955, '
A compreliensive bibliography
on inter-industry research,

Ruey, V. gnd Gass, S, 1. Johns Iop-
Kins University. Operations Rescarcly
Office.  Lincar  programming  and
associated techniques: a comprehen-
sive bibliography on tincar, non
lincar and  dynamic programming,
Chevy Chase, Marvland, Jolins Iop-
Kins University Press, 1958,
Includes appheations to 1he fol
lowing industries: chemical, coal,
airfines, commmications, iron and
stecl. manufacenring, paper, petro
lenm, railroads, others; also ap-
plications to transport problems,

21

12
3

A=

29,

Stanford Research Institute. Chem.
ical economics handbook, v. 1. Menlo
Park, California, March 1954, second
cdition,
lucludes bibliagraphy with fol-
lowing  subdivisions:  General;
Companies and trade associations:
Chemical consuming — industries:
Raw materials; Organic chemicals
and end chemical  products;  In-
organic chemicals and  end-chem-
ical products.

—— Intermational Industrial Devel-
apment Cemer. Small industry—an
international annotated hibliography.
Glencoe, Hhnois, The Free Press,
1960
Includes sections classified by in-
dividual industrics.

Subject guide to books in print. New

York, R. R. Dowker Company, 1959,

Annex to Publishers trade list
annual.

Swennsen, K. E. A guide to transla-
tions of cconomic litcrature from the
Soviet Union and Eastern Europe.
Kyklos. Basel, Switzerland, v. 13,
No. 4, 1960,

Tracer, F. N. A selected and an-
natated bibliography on economic
development, 1953.1957. Economic
development and  cultural change.
Chicago, Hlinois, University of Chi-
cago Press, v. VI, No. 4, July 1958,

United Nations. Bibliography on in-
dustriatization in under-developed
countries, Sales No.: 56,1182,
Sections on United Nations pul-
hcations, other  publications and
unpublished  rescarch. Broken
down by geographical arcas. Cum
bersome  for use by indnstrial
branch classification,

Technical  Assistance Adnuin-
istration. Index of final reports issued
as United  Nations  docnments o
prepared as papers for governments,
through 31 December 1958, Do,
ST/TAAN INF RS, 31 December
FOS8: Add. 1, T January through 30
June 1959 Add. 2, 30 June throngh
31 December 1959 Add. 3, 1 Jan
mary through 30 June 1960. Mimco
sraphed. Restricted.

Not classified by subject.

—— — Subjcct index of reports
throngh 31 December 1957, Doc.
ST TAAINF R7, 4 February
1958, Mimeographed. Restricted.
Individual branches of industry
separately classified.

United Nations Fduecational, Scien-
tific and Cultaral Organization. In-
ternational bibliography on econom.-
ics. v. VL Paris,
Beginning with 1950 the last
volume carries to about 1959,
A comprehiensive, truly inter-
national bibliography, with excel-

30.

31.

33

34

36,

37

lent index. Index listings on indi-
vidual - industries are  especially
uscful. Does not list publications
on principally technological sul-
jects, or technical assistance reports
and related material.

United States. Department of Com-
merce. Business and Defense Services
Administration. Office of Arey De-
velopment. Data sources for plant
location analvsis,. Washingian, D.C.,
1959,

—— Department of the Interior.
Bureau of Mines. Bibliography of
mvestment and operating costs for
chemical and petroleum plants, by
Barnet, W. L. Washington, D.C..
October 1949,

—— Departinent of Labor. Burcau
of Labor Statistics. Productivity:
bibliography. Washington, D.C.," No-
vember 1957,

—— — Sclected  references  on
productivity published in the US.
Septemher  1946-Seprember 1952,
Washington, D.C., 1952,

Prepared for the Conference on
Productivity of the Organisation
for European Economic Co-opera-
tion, Paris, 31 October 195).

—— Department of State. Division
of Library and Reference Services.
Industrial plants in the U.S. Wash.
ington, N.C., April 1953,
A sclected hibliography on ex-
pansion and trends, 1942.1952,

United Siates Governmient rescarch
reports. Washington, D.C., v, 22, N,
4, October 1954,

Earlier volumes were entitled:
Bibliography of scientific and in
dustrial reports, v, 1, 1946 to v. |,
lanuary-June 1949; Bibliography of
technical reports, v. 12, July 1949
to v. 22, No. 3, September 1954,

These reports constinite one of
the world's largest collections of
non-confidential technical infurma-
tion. Each issue has a source index.
subject index and number  (not
carrclinon) index. In addition,
various indexes have been  pub-
lished to facilitate the use of these
bibliographies.

United States. International Coopera-
tion Administration. Index of pub.
heations. Washington, D.C,, April
1960.

Classificd by industry.  Lists
many items not included in In-
dustrizl reports and  publications
(see below), especially “technical
digest briefs”,

—— —— Industrial reports and
publications. Washington, ).C., 1961.

An excellent bibliography cover-

ing publications by the Interna.

R ————— -




38,

39.

40.

41.

43.

tional Cooperation Administration,
the Small Business Administration
and by cooperating forcign coun-
tries, and recently published books
and reports on industry from other
sources.

United States. International Coopera-
tion  Administration.  Industrializa-
tion and cconemic development—a
bibliography. Washington, D.CC., May
1960.

—— —— Industrial technical hbrary
—a hibliography. Washington, D.C.,
April 1960,

A listing of principal sonrces of
reference for  various  industries
and fclds of technology. Gives
good first oricntation in a large
number of ficlds. Apparently su-
persedes #¢ An indvstrial techni-
cal libvary for a tropical country.
Wishington, D.C., 1057,

— —— Sclected references on in-
dustrial  development.  Washington,
D.C.. March 196}.

Provides reference material and
guide-lines for organizations en-
gaged in industrial development
and investment.

Visarara, H. Bibliografia comentada
sobre ¢l desarrollo econdmico y Ia
cconomia  colombiana. Bogoti, Co-
lombia, Centro de FEstudios sobre el
Desarrollo Econémico, Universidad
de los Andes, y Departamento Ad-
ministrativo de Planeacion v Servi.
cios Téenicas, Presidencia de la Re-
publica, 1959
Includes a short section on in-
dustry, broken down into a few
major sectors, and transport. Spe-
cial emphasis on Latin American
sources.

Wravig, J. B Cost index to Perry.
Chemical engincering. New  York,
McGraw-Hill, April 1954,

Contains reference to index of
cost and cconomic data published
in Chemical engincers handbook
(1950 edition).

—— Need help in finding cost data?
Chemical engimeering. New  York,
McGraw-Hill, October 1954, :185.193,
Bibliography with a detailed sub-
ject index of books and articles in
United States technical periodicals
relating to costs in the chemical
and chemical-process industries.

B. GENERAL FCONOMICS

Arxorp, H., Borcuert, H. and
Scamiot, J. Ockonomik der sozial-
istischen Industrie in der Deutschen
Demokratischen Republik; Lehrbuch
(Economics of socialist industry in
the German Democratic Republic; a
compendium). Berlin, Verlag die
Wirtschaft, 1957, second enlarged
edition. 591 p.

45.

46.

48.

49.

50,

51.

53.

54.

55.

56.

57.

58.

Bay, ] S, Indusirial organization,
New York, John Wiley and Sons,
1959, 661 p.

Boug, K. A, Investment criteria for
manufactwring industries in under-
developed countries, Rericw of eco-
nontcs and  statistics, Cambridge,
Massachusetts,  Flarvard University
Press, May 1954,

Cuexery, 1L B. Patterns of industrial
growth. American economic review,
Evansion, Illinois, v, L, No. 4, Sep-
tember 1960,

— The role of industrialization in
development  programs.  American
ccononic reriew. Fvanston, linois,
May 1955. Papers and proccedings.
Based on  Ais southern Italy
stucly.

— ard Crark, P. G, Interindustry
economics. New York, John Wiley
and Sons, 1959,

Frorexce, P. 8. The logic of Amer-
ican and British industry. Raleigh,
Naorth Carolina, University of North
Carolina Press, 1954,

Grosaax, G. ed. Value and plan.
Berkeley, California, University of
California Press, 196(),

Faeey, E. F. Handbook for industry
studies. Glencoe, linois, The Free
Press, 1958, 89 p.

The main part provides a de-
tailed listing of factors that shoulkl
e considered in s idies of indi-
vidual industries. Awo contains a
discussion of rescarch technique,
comparahility  among  industry
studies and a short bibliography.

Kasvsiny, M. K voprosu ol otras-
levykh ekonomikakh (Fhe problem
of the cconomics  of indnstrial
brauches).  Toprosy  ckonomiks,
Moskva, 9 September 1953, 92109,

Lawaxi, K. Industrial cconomics.
Calkutta, Artha Vanijva  Gabesana
Mundir, 1957, 255 p.

Lxsz, M. Fkonomica przemysilu (In-
dustrial economics). Warszawa, 1952,
v. L

Makkowitz, L. M. Industry-wide,
multi-industry  and  cconomy-wide
process analysis. Santa Monica, Cali-
fornia, The Rand Corporation, 18
November 1954. Doc. No. Rand
P-600. Also in Barna, T. ed. The
structural interdependence of the
economy. New York, John Wiley
and Sons, 1956,

Massé, P. B. D. Le choix des in-
vestissements. Paris, Dunod et com-

pagnie, 1959. 505 p.

McKean, R. N. Criteria for the se-
lection of water resource projects.
Santa Monica, California, The Rand
Corporation, 1956. Doc. No. P.689-

RC. Ao in Journal of Operations
Kescarch Society of Amevica, Balii-
more, Maryland, February 1950,

Nikororov, A, O predinete otrasle.
vov ekonomiki. (On the object of
the cconomics of industrial sectors).,
Voprosy ekonomiki, Moskya, T July
1953, :113.121,

60. Novormrov, V. V. Oy choasing be.

ol.

62,

63.

64.

05.

0O,

68.

69.

tween investment  projects. Inter-
national  economic papers, No, 6,
Leningrad, 1956,

Fransactions of the Eeningrad
Industrial  Institnte, 1939 and
Transactions  of the Eeningrad
Polytechnic Institute, 1940,

Obsuzhdenie uchebnikoy po ckono-
mike promyshlennosti (A discussion
of texthooks on industrial cconom.
ics). Voprosy ckonomiki, Moaoskva,
July 1958, 7:127.1 33,

Patwers, ML Principes d'économie
industriclle. Bruxclles, A. e Bocck,
1952. 191 p.

The Rand Corporation. Eflicieney in
government throngh systems analysis
with emphasis on water  resources
development.  New York, Joln
Wiley and Sons, 1958, 336 p.

TingerGeN, | Choice of technology
in industrial planning. United Na.
vons. Bulletin on industrialization
and productivity, No. 1. Saics No.:
58.H.1.2.

Union of Sovier Socialist Repnblics,
Academy of  Sciences. nstitute of
Economics, Ekononuka promyshlen.
nosti: SSSR (Feonomics of industry
in the USSR). Moskvi, 1956, 403 I

—— FEkonomika  sowsialisticheshikh
promyshlennykh predprivativ - (I'co-
nomics of socialist indnstrial enter-
prises). Maskva, 1956, 471 p.
Reviewed i lmevican economie
review. Evanston, Hlinois, Septem-
her 1958,

United Nations, Manual on  eco-
nomic development projecis. Sales

No.: 58.11.G.5.

— Programming  technignes for
cconomic  developmem with special
reference 10 Asia and the Far Far,

Sales No.: 60.11.F.3.

=— Usc of models in progranuming.
Balletin  on  industriahization and
productinty, No. 4. Sales No.:
60.11.B.2.

United Srates, International Coopera-
tion Administration. How to select
dynamic industrial projects.  Wash-
ington, D.CC, 1958, 129 p,

Prepared by the Council for Eco-
nomic Industry Research. General
discussion aimed at non-profes.
sional audience.
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United States. International Coopera-
tion Administration, Manual of in-
dustrial development  with special
application to Latin America. Wash-
ington, D.C., June 195%, third priut-
ng.

Prepared by Stanford Research
Institute.

_ The role of smallscale
manufacturing in cconomic develop-
ment. The experience of indusirially
advanced  nations as a guide  for
newly developing areas. Washington,
D.C., 1957,

Prepared by Stanford Research
Institute. Appendices  separately
hound.  Contains uscful original
digests of census data on industries
analysed by size. For all 452 census
classes, Tus breakdowu of number
of firms in operation i cach size
class (appendices A, B), and a
sumnnry  (able V1), Detines
representative plant size and  lists
indusiries within stuall, smallish,
bias simaller, cte, size classes. Gives
orrelation of these classes with
other indicators of size (employ-
ces, value added). Gives correla-
tion of representative plant size
with  cocfiaient  of localizaton,
and oiher variables, by industry-
wide averages.

Zacorski, K. Ffcktywnocs industrial-
izacii (The cfhciency of industriali
zation).  Kkowonusta.  Warszawa,
1958, 2:28).307.

C. SELECTED INDUNTRIES

Auvans, W. ed. The structure of
American industry. New York, Mac
millan, 1954, revised cditon,

Agricultare, r transport, ute
mobiles, bitwminous coal, chienn
cals,  cgareties,  cotton textiles,
MOtion Pictures, NEWSPRIPCTs, petro-
lenmn, residential construcuon, steel,
tn cans,

Arveroer, Vo Booand Mo, 1101
Feonomics of  Aumiericm  indnstry.
New York, MeGeaw Thil, 1957, third
ediion.

Econamics and siructure of the
steel, automobile,  chemical, food,
apparel and textile industries, Also
general part dealing with history,
weelmological changes and changes
I compentive patterns.

ArLen, . L. Feonomiics of American

muanufacturing. New York, H. Holt,
1952, 5606 p.

ALLEN, G. C. British industries and
their organization. London, lLong
nuns, Green & Co., 1945
Engincering, iron and steel, mo-
tor vehicles, rayon, shipbuilding
and marine engincering, texiiles,
woollen and worsted.

Bain, J. S. Barriers 10 new compe-
tition: their character and conse-

79.

K0,

hi R

84,

85.

6.

87.

88,

quences in manufacturing industries.
Cambridge, Massachusetts, Harvard
University Press, 1956, 326 p.

Data and literature references on
the following industries: automo-
bile, canning, cement, cigarcette,
copper, farta machinery, flour,
fountain  pen, gypsum  products,
liquor, meat packing, metal con-
tainer, petroleum rehining, rayon,
rubber tire and tube, shoe, soap,
steel, tractor, typewriter.

—— Tconomies of scale, concentra
tion, and the conditions of entry in
twenty  manufacturing  industries.
Amierican cconomic review. Fvans-
ton, Minots, March 1954, :15-39.

Bawnwin, G. B. Industrial growth
in south India: case studies in cco-
nomic des clopient. Glencoe, Hlinois,
The Free Press, 1958,

Boon, G. K. Choice of mdustrial
technology: the case of wood work
ing. United Nations. Bulletin on ia-
dustrialization and productivaty, No.
3. Sales No.: 600LBI.

Birn, D). ¢d. The structure of
British industry. A symposinm. v. |
and 2. National Institute of Eco-
nomic and Social Rescarch cconomic
and social  studies, No. XV. New
York, Cambridge University Press,
1958, :403-499,

Chupters on the following indus-
tries: building, chemical, machine
tool, shipbuilding, pottery, agricul-
ture, coal. steel, motor, electronics,
pharmaceutical,  transport,  oil,
building  muaterials, aireraft,  tex-
ule, cutlery.

Reviewed in Amertcan cconomic
reviere. Fyanston,  Hhnois,  June

1959.

Decaesne, 1. La localisation  des
diverses productions. Bruxelles, Les
cditions comptables, commerciales et
hnancicres, 1952, 239 p,

The  Feonomist Intelligence Unit,
Britain and Furope. London, 1957,
Reviews  chemicals and  petro-
leum, clectric motors, metals and
manufactures, miscellancous indus-
tries, textiles,

Frickson, C. British  industrialists:
steel and hosiery,  1850-1950. New
York, Cambridge University Press;
Toronto, Macmillan  Company  of
Canada, Ltd., 1959, xxii, 276 p.

Gionorx, C. ], L'iadustrie frangaise.
Paris, Boivin, 1952, 190 p.

Harareaves, E. L. and Gowing, M.
M. Civil industry and trade. London,
Longmans, Green & Co, 1952. xii,
078 p.

Jones, G. T. Increasing returns: a
study of the relation between the
size and efficiency of industries with
special reference to the history of

89.

%90.

al.

92.

93.

9.

95.

97.

selected British and American indus-
tries, 1850-1910. Clark, C. ed. New
York, Cambridge University Press,
1933.

Leontier, W, W. The structure of
the American cconomy. New York,
Oxford University Press, 1951, sec-
ond edition. 264 p.

Leontiee, W, W. and others. Studies
in the structure of the American
cconomy. New York, Oxford Uni-
versity Press, 1953, 501 p.

Mruts, M. M. Struciure in Indian
industrics.  Bombay, Popular Book
Depot, 1955, 340 p.

Reviewed in Stanford Research
Institute, The role of small-scale
manufacturing in cconomic devel-
opment, published by United
States  International  Cooperation
Administration, Wishington, D.C,,
1957.

Discussion of influcnce of size.
Industrics  covered: cotton, jute,
sugar, paper, cement, iron and
steel, coal.

Rao, B. 8. Surveys of Indian indus-
trics. New York and Bonibay, Ox.
ford University Press, v. 1, 1957; v.
2, 1959,

v. I: iron and steel, non-ferrous
metals, automobiles, diesel engincs,
light, mechanical and electrical
engineering, coal, electricity, petro-
leum, chemicals, diugs and phar-
maccuticals, fertilizers,

v. 2: cement, ceramics, glass,
shipbuilding, shipping, filins, cot
ton textiles, jute, tea, sugar, fruit
and vegetable preservation, paper.

Siaray, TR, Location of industries
in India. Bombay, Hind Kitabs, Ltd,
1954, third cdition.

Factors and location and  state
planning. Textiles, iron and steel,
mining, sugar and leather  espe-
cially considered.

United  Nations, Capital  intensity
and costs 1n carth-moving operations.
Bulletin ou industrialization and pro-
ductizty, No. 3. Sales No.: GO1LB.1.

—— Capital inensity in heavy en-
gineering construction. Bulletin ou
industrialization  and  productivity,
No. 1. Sales No.: S8.11.13.2.

—— Problems of size of plant in in-
dustry in under-developed countrics.
Bulletin  on  industrialization  and
productivity, No. 2. Sales No.:
59.11.8.1.

Analysis of changes in cost and
investment outlays in relation to
capacity of output in ammonia
fertilizer and glass container in-
dustries.

~— FEconomic Commission for
Latin America. The industrial de-
velopment of Peru. Sales No.: 59.
11.G.2.
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Detailed discussion of the fol-
lowing industries: livestock, fish
freezing, flour mill and bakery
products, coffee und tea, liquor,
soft  drinks, shoes, furniture,
leather, petroleum, mechanicul fab-
rication industry, milk products,
fish canning, sugar, oils and fats,
wine, tobacco, textile confections,
pulp and paper, rubber, non-me-
tallic minerals, electric power, fruit
and vegetable canning, fish meal
and oil, cacio and sweets, feeds,
heer, textiles, wood, printing,
chemicals, stecl.

98. United States. Bonneville Power Ad.

929,

101.

ministration. Pacific Northwest op-
portunitics. Portland, Orcgon, pre-
liminary cdition, about 1952,

Data on the following indus-
trics: abrasives, animal and vege
table fibres, barite, calcium horate,
cyanamide-acetate, caustic sada and
chlorine, coal and oil-based indus-
try, drugs, cnamels, ferrous metals
and feeroalloys, cement and gvp-
sum, fluorine and bromine, forest
industrics, glass, high temperature
insulators and refractorics, insula.
tion and electricity, light metals,
lime, livestock and poultry, mis-
cellancous natural products, non-
ferrous metals, phosphate and
nitrogenous  fertilizers,  plastics,
pulp and paper, power, sulines,
wood cheniicals.

Also price elasticity of domestic
power consumption. Mostly de-
tailed  flowsheets, with  supple-
mentary qualitative information.

—— International Cooperation Ad-
ministratian. Technical Aids Branch,
General industrial survey of seven.
teen industries for Viet Nam. Indus-
trial development guides series, No.
ID-5. Washington, D.CC., 1059,
Contains material on: auto as-
sembly, hicvcle tires and tubes, cot-
ton spinning textiles, glasswares,
motor cycle parts, radio assembly,
bottled mineral water, cane sugar,
forest industries, paper, plvwood,
cement,  chemicals,  fertilizers,
paints and varnishes, pine resins.

—— ~—— —— Industry fact sheets.
Industry profiles. Doc. M-21. Wash.
ington, D.C., 1960. l.oose-leaf.

—— —— Manual of industrial de
velopment with special application
to Latin America. Wahington, D.C,,
June 1958, third printing.
Prepared by Stunford Research
Institute, Menlo Park, California.
Contains very useful compara-
tive tables on: size of plants in
United States’ industries: average
number of workers per establish-
ment: size of plant in British in-
dustries (small, medium, etc.): ra.
tios of fixed capital to value added,
United States and  Australia;
labour costs; wages as percentage

102.

103.

107.

108.

of value of product, United States;
skilled workers, foremen and pro-
fessionals as percentage of total
cmplovment; materia) costs: fuel
and purchased energy costs; ratio
of various costs to total costs; gea-
graphical scatter or concentration:
rankings of sclected industrics
under various criteria.

Also more detailed studies on:
bottled soft drinks: can manufac-
tring: cement: food  canning;
plastics products: rubber products,

—— —— Sclection of industrial
projects—Cevlon, Iran. Industrial de-
velopment guides series, No, 118,
Wishington, D.C., 1960,

Contains material on petro-cliem
icals, ammonia  and  ammonium
sulfate, fertilizer mixing, sulfuric
acid, nitric acid, soda ash, caustic
soda, industrial alcohol, glass,
paper, clectricity, sugar, textiles,
flonr mills, rubber tires and tubes,
food packaging, bicvcles, cement,
clav pipe, brick and tile, sawmills,
gypsum, lime, millwork, wooden
containers, steel,

—— National Resources Committee,
The structure of the American
economy. 2v.  Washington, D.CC,
19391940,

v. I: Basic characteristics. A report
prepared by the Industrial Section
under the direction of G. C. Means.

v. : Towards full use of re-
sources—a svinposium by G. C,
Means and others.

—— National  Resources  Planning
Board. Industrial location and na-
tional resources. Washington, D.C.,
1953

Vanee, S. 80 American  industries.
Englewood Clitfs, New Jersey, Pren.
tice-Hall, 1959,

Covers the processes and econo-
mics of twentv-five leading manu-
facturing industries: includes o
discussion of the integration of in-
dustrial activity.

Varrer, L G, The prohlems of
small cnterprise as scen in four se-
lected  industries. Berkeley., Cali-
fornia. University of  California.
1950. Doctoral dissertation.

—— Simall enterprise and oligopoly:
a study of the butter, flour, auto-
mobile and glass container indus-
tries.  Cornvallis, Oregon  State

College, 1955. 116 p.

ZimMerMaNN, E. W, World re-
sources and industries. New York,
Harper, 1951, 832 p.

Presents an economic approach
to the suhject of world resources,
the resources of agriculture and
industry, and the adequacy and
conservation of resources. 148
maps and charts, extensive bibli-

ography.

109,

110,

3.

114.

115,

1.

17.

118,

119,

COSTS AND PRODI'CTION FUNCTIONS

Avcman, A A, Costs and outputs,
Santa Monica, Calitornia, The Rand
Corporation, 3 September [958,
Doc. No. P19 Ao 1 daran,
P.oed. The alocation of cconomiv
resourcesy essavs m honor of G, 1%
Thlev. Menlo Park, California,
Stmford Universitey Press, J939,
Discusses  the distinction he
tween the rate and quumtity of
output.

Relubility o0 cost estimates:
some evidence, Santg Monica, Cali-
forni, The Rand Corporation, 30
October 1930, Doe. No. RM 48[,
1 p.

— Feonomie replacenent policy.
Santa Monica, California, ‘The Rund
Corporation. Doc. No. R 224,129 p.
Out of print,

Aveerr, S0 R Feonomy of saale in
the metal removal industry, fournal
of industrial  cconomics, Oxford,
July 1959, :175.181.

Anmaorzzes A Varablitd del proc
csso prodinttiva dellazienda indus
triale (The variability of the pro-
ductive  process of the  industrial
farm). Roma, A. Signorelli Ed.,
1954. 123 p.

American Management Associa
tion. Controlling non-manufacturing
costs. New Yark, 1957, 177 p.
Conference  handbook — pub-
lished for distribution at the 20
21 May 1957 conference,

Arrow, K. I, Curniry, 11 B
Mismas, B8 and Sotow, R, M.
Stnford University, Department of
Economics.  Substitution  and  eco.
nomic ciliciency,  Mcamorandum -
1T (revised), Menlo  Park, Cali-
fornia, Angust 1900,

Project for qurantitative research

in economic development,

Bas, IS0 Advantages of 1lie large
tirm: production,  distebntionand
sales promotion. Journal of mua ket
. Chicago,  huois,  \inerican
Marketing — Association,  September
1958, 20:607.617.

Baxerprr, K. Cost, price, protit and
volume reactions.  decounting  re.
sewrch, London, Cambridge  Uni-
versity Press, October 1954, 5:343.
362,

BrekMmann, M. . Fixed techno-
logical cocfficients  and  the short
run  cost  curve.  Kvklos.  Basel,
Switzerland, v. 9, No. 3, 1956, :384.
386,

Breeman, M. 1. Munufacturing
processes. New York, [ohn Wiley
and Sons, 1957, fourth edition.
612 p.
Discusses the engineer ng and
economic aspects of production
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120.

121.

122,

123.

125.

126.

128,

130.

74

processes. Idesign, routing, sched-
uling, conveyanee and analysis of
product treated from engincering
standpoint. Economics of proper
processing  stressed.

BexnerT, C. W, Standard costs: how
they serve modern management.
Englewood Chiffs, New  Jersey,
Prentice Hall, 1957, 515 p.

Bereatan, 110 Determunation of a
production cost function. Fcono-
metrica. New 1laven, Connecticut,
January 1952

Bowmax, E. I and Fernir, R L
Analysis  of industrial operations.
Irwin, R. D. ed. Homewood, 1l
nois, 1959,

Brany, G. S. Materials handbook.
New York, McGraw-Fill, 19506,
950 p.

Provides practical data on ap-
proximately ten  thonsand  mate-
rials. Presents the most pertinent
facts on mctals, alloys, abrasives,
refractories,  woods  and  many
others. Concentrates on  supply-
ing the most essential and usceful
facts for purchasing agents, engi-
neers and executives. In part
11, basie information on the eco-
nomic geography of material re
sonrces,  weights,  measurements
and physical comparisons.

Cuenery, .o B. Engineering pro
dnetion functions. Quarterly jorrmad
of economice. Cambnidge, Massa
chusetts, Harvard University Press,
November 1949, v, LXMHI, No. 4,
p. 507.

—— Process and production func-
tions from engincering  data in
Leontief, W. Studies in the struc
tire of the American  cconomy.
New  York, Oxford  University
Press, 1953,

Cimron, C. I Sixtenth  factor
applies to  complete  plant  costs.
Chemical cagincering. New York,
April 1950, :112.114.

. Chavrenna, B G Size of business

firms. United  States.  Departnient
of Commerce. Swreey  of current
business. Washington, D.C.,  Sep-
tember 1959, 39:14 20.

De Garmo, L. P. Materials and
processes  in manufacturing.  New
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For the preparation of this
matrix, several thousand  pages
of notes and memoranda were
reproduced in  mimeographed
form. In these notes, many co-
efficients are given in much more
detail than in the final matrix,
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with  detailed source  muaterial:
also in physical (not value) units
N many cascs.

237. United States. International Coopera-
tion Administration. Office of In-
dustrial Resources. Type 1] services:
transmission of technical know-how
by means other than direct exchange
ot persons. Washington, D.C,, June
196).

Technical Aids Branch, Infor-
mation  bulletin «eries: 1B-8.
Technical aids  services (a gen-
cral description of the services);
Y. Industrial  reports serviees
10, Technical  digests service:
AL Technical  hlms  service;
IR12. Technical ingniry  service:
IR 13 Technical  literature  serv-
we; R4 Traming  materials
services IB1S. US. bhook  ex-
change service: 1B-16, US. book
exchange service—special Dulletin
No. I 220 US. book  cex-
change  service—special  balletin
No. 20 H230 Technieal libraries
N cooperianve  programs; 1824
US. book  exchange—questions
and answers.

Others: 1817, Institntions of
the industrial  technical  coopera-
tion program (Productivity center
manual, updated June 1959); 1B-
IR National industrial technical
centers; 1B-19. Fechnical informa-
tion  center  organization  charts;
18-20. Industrial program  of the
International  Cooperation Ad-
nministration.

238 — Oftice of FTemporary Controls,
OPA cconomic  data series, Wash-
ington, D.C., 1941,

Number 8 of this pubhcation,
wued in 197, contains a survey
of consumer durable goods manu
facturing  industrics,  operating
data smmmenies and material cost
amalvses, carried om in 1941,

G, COUNTRY  INDUSTREMLIZAVTION  REPORTS
Afghanictun

239, Croirr, M. B Le développement
industricl de  I'Afghanistan. United
Nations.  Technical  assistance  re-
port. Do TAA AFG 1, 1955, Re-

strictedd.
Burma

240, Siavro. F.o Indusirial development
n Burma. United  Nations, Tech-
nical assistance report. Doc. TAA/
RUR 16, 30 July 1956,

Curtbbean

Mi Caribbean  Commission.  Industrial
development  in the British terri-
torics of the Caribbean. Reports
prepared by the British members of
the indnstrial  snrvey  panel  ap-

pointed by the Carihbean Commis-
sion. London, Colonial Office, 1950
3v. 194, 264, 198 p. Mimcographed.
Detailed survey of status and
possibilities.

242, Lewis, W. A, The industrialization
of the British West Indies. Carib-
bean  economic  reviewe. Port  of
Span, Mav 1950.

Ceylon

243, Baakrisnnan, PR The factories
and projects of the department of
industries.  United Nations.  Tech-
nical assistance report. Doc. TAA/
CLY, 9, 1957, Roestricted,

JH. Buaek, D HF Development of
small-scale  industries  in Ceylon.
United Nations, Technical assistance
report, Doc. TAACLEY 5, 1956,

Colombia

245, Cromier, M, L. Informe sobre 1
organizacion general de la pequeiiy
industria en Calomhia. United Na-
tions. Technical assistance report.
Doc. TAA /COL, 5 - COLOMBIA,
1955. Restricted.

M6, —— Pévolution de Ta petite indus.
triec colombicnne, United  Nations.
Technical  assistance  report.  Doc,
TAA/COL 7, 1957, Restricted.

Costa Rica

247, University of Costa Rica. Desarrollo
ccondmico de Costa Rica, No, 2.
Estudio dcl scctor industrial. Publi-
caciones de la Universidad de Costa
Rica. scric econdmica y estadistica,
No. 6, San Jose, 1959,

Input-output, income clasticity,
cte. Mostly targets. Good  discus-
sion  of institutional problems;
good diagnaosis.

K Salvador

MR Hosewrrz, B F. Industrial develop-
ment of El Salvador. United Na-
tions,  Technical assistance  report.
Boc. ST TAA D EL SALVADOR/
10, 1954,

Ghanua

249, Lewis, Wo AL Report on industriali-
zation and the Gold Coast. Acera,
1053,

Hat

250. Ruy, L. Petites industries rurales en
Haiti. United Nations. Technical
assistance report. Doc. ST/ TAA/
J'HAITI R.3, 1954, Rustricted.

India

2351 Adarwar, A N, Industrial prob-
lems of India. New Delhi, Ranijit
Printers und Publishers, 1952, sec-
ond edition. 172 p.

352, Ments, M. M. Location of Indian

industries. Allahabad, Friends Book
Depot, 1952. 82 p.

253. Meuta, P V. Small and medium
scale industries in the first five-
year plan. Poona, Mahratta Cham-
ber of Commerce und Industries,

1953. ii, 28 p.

254, Swamy, P. A. V. B. and Rao, S. N.
Structure of certain manufacturing
industries in Andhra Pradesh.

Paper presented to the prelim-
inary Conference of the Indian
members of the Econometric So-
ciety, held under the auspices of
the Indian Statistical Institute in
Caleutta, 28 to 30 January 1960.
Mimcographed.

255. Urapnvay, S. Growth of industries
in India. Caleutta, National Hook
Agency, 1952, 89 p.

256. Vasin, D, G, Some aspects of pro-
ductivity in Indian industries. Paper
presented to the preliminary Con-
ference of the Indian members of
the Econometric Society, held under
the auspices of the indian Statistical
Institute in Caleutta, 28 w0 30 Janu-
ary 1960, Mimcographed.

Indonesia

257, Moxteomery, B Industrial develop-
ment in Indonesia. United Naions.
Technical assistance report.  Do..
TAA/INS/3INDONESIA, 1953,

258, Steeanek, J. E. Industrial develop-
ment in Indonesia. United Nations.
Technical assistance  report.  Doc.
TAA INS LINDONESIA, 1955

Fran

259. Avrtonkn, A, V. The Vanak factory
in fran. United Nations. Technical
assistance report. Doc. TAA/IRA
21, 1956. Restricted.

260. Prurpacnrr, . Survey of some in-
dustries of lran, United Nations,
Technical  assistance  report. Do,
TAA TRA-26-IRAN, 1955,

Ireland

201, IBEC Technical Services Corjora-
tion. An appraisal of Freland's m-
dustry. New York, 1952, 96 p.

Latin America

262, Hucuirrr, L. J. Industrialization
of Latin America. New York, Mc-
Graw-Hill, 1946. 508 p.

Covers  individual  industries.

263, Wytng, G. La industria latino-
americana, México, . F., Fondo
de la Cultura Econdmica, 1947,
361 p.
Biscussion by country,

The Philippines

264. Sureve, R. N, and others. Industrial
rescarch and development in the
Philippines, Manila, United States
Operations Mission, 1956.

Prepared for the National Eco-
nomic Council /ICA.




Switzerlund

265.

Hoxown, Ao The industrial develop
meni  of Switzerlind,  Cairo, Nu-
tional Bank of Egvp, 1954, 45 p.

United Kingdom

266.

Rinoaway, W, B and  Sanm, A
12. Progress in British mannfaceur-
ing dustries in the period 1945-
54.  FEeonomic journal.  1.ondon,

March 1960. v, LXN, No. 277

United Stutes

267.

United  States.  International  Co-
operation  Administration.  Bulletin
of modern processes in ndustry
(Serbo-Croat). Published by the
Yugoslav Federal Productivity  In-
stitute,
Copies available from United
States  Operation  Mission, Bel-
grade, Yugoslavia.

Yugosiavia

268,

269.

270.

271,

274.

275.

McQuari, J. W. Organization of
production at the “Iskra” factory.
United Nations. Technical assist-
ance report. Doc. TAA/NS/YUG/
23 YUGOSLAVIA, 1955, Restricted.

H. GAS, PETROLEUM AND ENERGY

American  Petrolenm Institute. Sta-
tistical bulletin, weekly. New York.
Petraleum facts and figures.

— Sttistical tables relative to
petroleum. Statistical bulletin.  An-
nual review number published late
in April of each year.

AraiNTAR, H. and O'Doxsmny, J.
P. Energy for process industrics.
Chemical engineering. New  York,
McGraw-Hill, 13 July 1959,
Complete analysis, with fuel
price  comparisons.

Arnmann, L. Organisation for Euro-
pean Economic Co-operation. Some
aspects of the European energy
problem; suggestions for coll=ctive
action. Paris, 1955,

Bain, ]. 8. The economics of the
Pacific Coast petroleam  industry.
3v. Berkeley, California, University
of California, Department of Busi-
ness and FEconomic Research, Bu-
reau of Publications, 1944, 1945
and 1947,

Cassioy, Jr, R. Price making and
behavior in the petroleum industry.
American Petroleum Institute, Pe-
troleum monograph series, v. 1.
New Haven, Connecticut, Yale
University Press, 1954,

Cuazeav, M. G. pe aind Kanun, A.
E. Integration and competition in
the petroleum industry. American
Petroleum  Institute,  Petroleum
monograph series, v. 3. New

=

-t

279.

280

281,

82,

Haven, Connecticut. Yale Univer-
sty Press. 1959, xvidi 598 p,
Reviewed 7 cdmcrican cco-
nonue  reriee. vanston, Mo,
September 1950,
A prime veterence on the eco
nomics of the petrolenm imdadry,

Coal age. monthty, New Yark, Me
Graw-Hill.
Coal progress and outlook. An-
nual review nmumber published i
Febrnary of cach vear.

Puwan, 0B Natnral gas: cost,
conservation and pricing. . dmerican
cconomic revicwe. Fyanston, Hlinois,
May 1958, Papers and praceedings.
4%:491-501.

I the came rssne, a disencion
by Cookenboo, Jr. L. Doar
wright, J. W. and Netschert, B. C.
48:516-526.

bwyer, C. World boiler fucl sup.
plies and prices. United States. Na-
tional Planning  Association.  Wash.
ington, 1.C., 1950.
Mimcographed
draft.

prediminary

Economic aspects of fucl and power
in  British industry. Manchester,
Munchester Universiivy Press, 1060,
vii, 217 p.

Papers  presented at a confer-
ence organized by the Manchester
Joint Research Council, 5 to 7
November 1958,

Electrical  world,
York, McGraw-Hill.
Annual statistical and  review
number publishcd in mid-fanuary
of cach vear.

weeklv, New

Flectric licht and power. wmonthly,
Chicago, Hhnois, Hlineis Havwnod
Publishing Company.

Annual  review  and  forecast
published in Januvary of each vear:
annnal  major appliance  survey,
in July.

Finorr, G. R, Petrolenm and natus
ral gas production in the pronince
of Salta and some observations on
other oil fields in Argentina. 1nited
Nations. Technical assistance report.
Doc. TAA/ARG ‘L ARGENTINA,
22 Januarv 1957, Restricted.

Exov, 1. 1. History of cracking in
the petrolcum rchining  industry:
the econumics of a changing tech-
nology. Cambridge, Massachusetts,
Massachusetts Institute of Technal:
ogy, 1958, Daoctoral disserration.

Freminag, H. O1) prices and compe-
tition. New York, American Petro-
leum Institute, 1953

Faanker, P. H. The role of fuel
oils in Europe. Paper No. 3 ix.B
in Fourth world petroleum con.
gress. Roma, 1955.

NG,

T

qu_

20,

291,

20

293,

204,

297,

Facd od e, monthy
New  feney,  Onldom
Company,
Al review and dorccad
suc published me Febernay ol
cach vear,

Bavonne,
Pubhshing

Gawvine Koand oz o Apphcations
of Hocar progrannmng oy the il
mdustry, Managomant SN
White Plams, New Yoo, fnle 937,

Cuis g frtmghtlv, New York,
Moore Pablsling Company, An
naal  review and forecast e
published carlv i Ly ot cadhy
vear.

Gursstoro, Loand Kwais, 8. Oprimal
pohiey for hvdroclectine operations
m Arrow, K. J., kKalhin, 8. and
Scarf, TL Studies mthe maahennan
cal theory oF mvemory and pro
duction. Menlo Park,  Calitormia,
Stnlord Unisersite: Press, 1958,

Ihawimvox, DO G0 Compention in
oil: the Gult Coast retmery marken
197530, Cambrudge. Massachusetts,
Flarvard - Universine - Press, JOSK,

146 .

Hawer. ] Comal o Fconomic
and Indusirial Research, The USSR
power industry,

Consnlting report prepaned for
the United States S Foree (re-
stricted). Sunnnarized e Gross.
nunn, G Value and plan. Berke
lev,  Califorma,  University  of
Calilornia Press, 1o,

Thrvard  Foononmie Reseancly Prog
cet. Miseellancons vaaterials relating
to the electric poner andusiry.
Ample collection ot files and
unpubhshed  materials, Reterred
10 o 1960 progres report of
Havvard  Econom Rescarch
Pioject, Cambndge, NMoassadn
setts,

Hors, O Entwichhnee and Aus
sichien der Erdolcherae (Develop
ment and prospects of peirol chen-
wtry), Wirtschajtsdiena. 1 lambarg,
Vierlag Weltrchiv, Noagnst 1957,
37452457,

Hisuxoron, RO Nannal s
and nataral gasohne New o Yark,
McGiraw 1l 1956,

Institute of  Petoolcum
monthly. London.

Isven, W, and Wunsiy, V. H.
Atomnie power, an - ccanomic and
social analysis. New York, McGraw-
Hill, 1952,

1o mal,

Jonussrox, | Statistical cost functions
in electricity supply. Qxford eco-
nomic papers, 1.ondon, Oxtord Uni-
versity  Press, February 1952,

Journal of petroleum technology,
monthly. New York, American In-
stitute of Mining and Metallurgical
Engineers.
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300.

3oL

303.

304.

305

306.

308.

309.

310.

R0

Jouvengt, B. pe. Les ententes sur le
marché mondial du pétrole. Reeue
francaise de  l'énergie. Paris, Les
éditions techniques et économiques,
octobre 1952, 4:15.25.

Linpsay, J. R. Regional advantage
in oil refining. Papers and proceed-
ings of the Regronal Science Asso-

ciation. Cambridge, Massachusetts,
Havvard  University  Press,  1956.
2:304-317.

—— The location of oil refining
in the United States. Boston, Mussa-
chusetts, Harvard University Press,
1954. Doctoral dissertation.

Litrig, 1. M. D). and RosensTEIN-
Ronan, P. Nuclear power and Ttaly’s
energy position. United States. Na-
tional Planning Association. Wash
ington, D.C,, 1957. 80 p.

Lonmax, K. S, Cost curves for elec
tricity generation. Economica. Lon-
don, London School of Feonomics
and Political Science, Muay 1952,

-—— Cost curves for gas supply.
Ballet:n. Oxford, Oxford Univer-
sity, Institute of Statistics, August
1951,

Manre, A. S, Linear programming
model of the United States petro
leumi refining industry.  Econome
trica. New Taven, Connectient, Jan
uary 1958,

—— Scheduling of petroleum  re-
tinery operations. Tarvard cconortiic
studtics series, No. Y8, Cambridge.
Massaclmsetts, Tharvard  Uiiversiy
Press, 1956,

Markowrrz, 11 Acuvity  analvsis
of petroleum rehnery operations i
Barna, T. ¢d. The structural inter-
dependence of the economy. Pro-
ceedings of an international confer-
ence on inputoutput  analysis,
Varenna, Italy, 27 June to 10 July
1954. New York, John Wilev and
Sons, 1955.

Magscuak, T. A, A spatial model
of United States petroleum refining,
Santa Monicy, California, The Rand
Corporation.  Doc. No. RM-2205.
125 p.

Massk, P. B. D. and Gisrat, M.
Application of lincar programming
to investments in the electric
power industry. Managemcit  sci-
ence. White Plains, New York, In-
stitute of Manrgement Training,
January 1957. 3:149-166.

Comprises an energy invest-
ment programme for France, in-
cluding coal, water and atomic
energy; scasonal and bourly fluc-
tuations considered.

McNurry, J. M. Administrative
costs and scale in the United States
clectric powver industry. Jourmal of

31t

313.

34

3t

3.

31K,

319.

320.

321

322,

industrial econoiics. Oxford, Basil
Blackwell, November 1956,

NeLson, J. R, Prices, costs and con-

servation  in petroleum. dmerican

cconomic review. Evanston, Illinois,

May 1958. Papers and proceedings.
48:502.515.

In the same issue, a discussion

by Cookenboo, Jr., L., Boatwright,

J. W. and Netschert, B. C. 48:
516-526.

Newson, W. L. Petroleum refinery
engineering. New  York, McGraw-
Hill, 1958, fourth edition.

—— and others, Petroleos crudos
de Venezuela v ootros paises. Ca
racias, Ministry of Mines and Hydro-
carbons, 1952,

Nersenert, B0 Co The future sup-
ply of oil and gas in the US. in
the period through 1975, Baltimore,
Marvland, Jolins  Tlopkins  Press,
195K.

Nersorrert, Bo Cooand Senveg, S,
IL Atomic energy applications with
reference to under-developed  coun-
rries: a preliminary survey,  Balti-
more, - Maryland,  Johns  Hopkins
Press, 1957,

O and s journdd, weekly, Tulsa,

OkLahoma,  Petrolee.n Publiching
Company.
Annual  -eview  and  forecast

issue pullished late in January
of each year; annual refining s
sae, nud-March; annual mid-year
review -ad outlook, iute in July.

—— Phatt’s oilgram price service,
weehly, Tulsa, Oklalwma, Petroleum
Publishing  Company.
P'rovides up-to-date price quo-
tations on crudes and  products.

Organisation  for  Europen  Eco-
nomic Co-operatiol.. Lurope’s grow-
ing needs for energy: hca can they
be met. Paris, 1956.

-— Kurope's need or oil: implica-
don and lessons of the Suez crisis.
Paris, 1958.

Oil, the outlook for Lurope. Paris,
September 1956,

Orming, L. The development of the
Hungarian  petroleum  industry.
Statistikai  szemle. Budapest, Octo-
ber 1959,
Hungarian text, English and
Russian summaries.

Petrolenn engineer, monthly. Dal-
las, Texas, Petroleum Engineer
Publishing Company.

Petrolesm  refiner, monthly. Hous
ton, Texas, Gulf Publishing Com-
pany.
Also annual survey of petroleum
refinery processes.

324,

330

33L

332

333

134.

335.

336.

Petroleum world and od, weekly.
Los Angeles, California.
Annual review number
lished late in October
year.

pub-
of each

Platt’s oilprice  handbook, annual.

New York, McGraw-Hill.

Scuurg, S. H. and Marsciiak, J. J.
Liconomic aspects of atomic power.
Princeton, New Jersey, Princeton
University Press, 1950.

Steenenson, R, Introduction  to
nuclear engincering. New  York,
McGraw Hifl, 1958, second edition.

Svman Ly, B S, Economies of
scale in the generation of electricity
by steam. New York, Columbia
University. Doctoral disscrtauon in
preparation

Tyeovr, R A, Atomic power and
energy resource  blanning.  Mono-
graph  No. 94 Columbus, Ohio,
Columbus Bureau of Business Re-
search, Ohio State Universiry, 1959,
98 p.

United Nations  teononmie Com-
mission  for Cwrope.  Relrtionship
hetween coal and black oils in the
west European fuel nurket. Geneve,
1954. Doc. E/ECE‘191, mimeo-
graphed.

The price of oil
western Lurope. Gendve, 1955, Doc.

F LCE 25, mimcographed.

United States Congress. The ter-
nationzl petrolenm  cartel—statf re-
port of the Federal Trade Cominis-
sion submitted to the Subcommittee
on Monapoly of the Scnate Select
Committee on Small Business, 82nd
congress, Ind session, 22  August
1952, Washingten, D.C. Superin-
terdent of Documents. 1952, 378 p.

Veruurst, N ] La fonction de
cout de l'ndustrie du pétrole aux
Etats-Unis. L'industrie. Bruxelles,
1950, :100-107.

Vietomsz, T. Petroleum  refinery
and petrochemical processes.  San
Juan, Puerto Rico, Lconomic De-
velopment Adininistranon, 1957,
Mimeographed.

—— The feasibility of petroleum
refinery operations in Puerto Rico
serving European fuel cil markets.
Unpublished consulting report. San
Juan, Puerto Rico, Fconomic De-
velopment Administration,  1957.
Mimeographed.

——— Szapo, Z. and others. Fl desar-
rollo de la industria quimica en
América Latina. United Nations
Economic Commission for Latin
America and Chilean Development

Corporation. Unpublished manu.
script, 1959,
Section on electrical energy

costing for the chemical industry.




337.

World od, fourteen times per year.
Houston, Texas, Gulf  Publishing
Company.

Annual  review  and
number, wmid-February;
international  operations
mid-August,

forecast
annual
issue,

338. World perrolcum, monthly. New
York.

Annual  retinery  issue, 1nid-
July.

339, Zimmeraany, E. W, Conscrvation
in the production of petroleum.
American Pctroleum  Institute.  Pe-
troleum  monograph series, v. 2.

340, Apramovirz, M.

New Iaven, Connecticut, Yale Uni-
versity Press, 1957, 417 p.
Reviewed  mn dmerican  eco-
nomic rerrcw, Evanston, Ilhnois,
December 1938,

TRANSPORT AN INGUSTRIAL LOCATION

The  cconomic
characteristics of railroads and the
problemy of cconomic development.
Far castern quaiterly. Hong Kong,

1. Awrov, J. The locaiton of the syn-

342, American Petrolenm

thetic fiber ndustry. New York,
The Technology Piess and  John
Wiley and Sons, 1959, 203 p.
Contains estimatiry  procedurcs
for transport costs of synthetic
fibres and other comnmodities by
ocean transport, barge and rail.
The estimation of United States
rail commadity riates on products
not currently  covered by such
rates is discussed in detzil. Such
rates ate the result of a bargain-
ing process between ruilroads and
large-volume shippers, which has
te be anticipated tor the purpose
of locational stadies.

Institute. Pe-
troleum facts and figures. Statisti-
cal bullcrin. New Yori. “Vekly and
annual supplemeni:.

Includes wuta on petroleurn
transport.
243 American caner cate schedule.

New  York, Assocation of Skip

Brokers "nd ageats, 1956 and 196..

Next issie to be pubtished 1r
1,66 or 1967.

Contains basic assumptions or
vesse! speed, stay in porr, tc.,
which dcterinine individual rates
between geographical points.

3o Bonrrs, G. H. ‘The estimation of rail

e

cnst functions. Econometrica. New
Haven, Connecticut, January 1960.
:108-131.

345. Cramk, J. W. Rail freight data: a

tool for market and regional analy-
sis. Socia! and economic studies.
Kingston, University College of the
West Indies, October 1956. 8 p.

346.

347.

348,

349.

350.

351.

354,

158

357.

Conn, Jr, E. ]. Industry in the
Pacific Northwest and the location
theory. New York, Columbia Uni-
versity Press, 1954, 224 p.

Cooxensoo, Jr, L. Costs of oper-
ating crude oil pipelines. Houston,
Texas, Rice Institute  pamphlet,
April 1954,

—— Crude oil pipelines and compe-
tition in the oil industry. Cambridge,
Massachnserts,  Harvard  University
Press, 1955.

Escarmnter, C. La cconomifa del
trifico mmaritimo  internacional  de
Cuba. Ilubana, 1958,

Excellent reference on the cal-
culation of charges and rates for
dry and hquid cargo shipping on
complicated triangular  routes.

Frorinee, P. S, Investment, loca-
tion and size of plant. Cambridge,
Camibridge  University  Press, 1948,

Greenurr, M. 1. Size of markets
versus transport costs in industrial
location surveys and theory. Journal
of industrial  cconomics.  Oxford,
Basil Blackwell, v, VIIT, No. 2,
March 1900,

Grosssiny, W T Ocean freight
rates. Cambridge, Marvland, Cor-
nell Martove Press. 1956, 224 p.

Full snstitwtiono: discassion.
Plarvard Fcenomis S0 areh Proj-
ect. Mhiscellaas 0 e aals and

mapers i teicking.

See 1960 progress i ort ol
Harvard Foonovie Researeh Proj-
ect, Cambridge,  slacschasete

Hevoerson, AL A shortrun inode!
for the coal indusnv, Revieer of
econoinics und statisti s Cambridge,
Massachusctte afarvaid Univ o siry
"ressy, Novemiber 1955, 336 3%

= Fherag, Laa pricng, e the
eirdeer Zepren of oo ramics
and e tiey ol Udge, Wovsaclu-

siley, cawrten Vniversiee Deess,
Televgr S I ]

Comp. ise. o calcalated eui-
NI W gonal pradtice

Isasp W ¢ 7 sersouer, Fo W,
Lacatole Cadtors <2 e perrochemi-
cal industrv. United States. Depart-
ment of Comineree. Officc of Tech-
nical Services, Area  Development
Division. Washington, D.C,, July
1955,

Has a well documented scction
on transport costs, including
natural gas by pipclines, chem-
icals by ocean-going <hip and
barge, etc.

Koopmans, T. J. Tanker freight
rates and tankship building. Neth-
erlands Economic Institute. Lon-
don, P. S. King and Son, 1939,

358.

359.

360.

361.

362.

363.

365.

366.

The lusic reference on  the

cconomics (If l.lllk(‘l' rdates.

Roovarans, COFoand Brekmann, M.
Assignent problems and the o
cation of cconomic activities. Kcono
metrica. New Haven, Connecticut,
January 1957,

Laxn, A A problem in wansporta-
tion. 7u Conference on linear pro-
gramnung. London, Fertann, L.,
954, pp. 2031,

Sununary o Operations— re-

scarch. New  York,  February
1956, p. 13,
Transport from  collieries  to

coke ovens.

London  market  tnker nominal

freight scale No. 2. London, 1954,

Applying to tmkers carrying

oil i bulk: distributed by Fon-
don Tuanker Brokers Panel.

Makx, D.and Cinxrro, B, An index
of ocvan liner freight rates. Over-
seas  transport project, Dartimouth
College. Thmover, New Hampshire,
1954.
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erations,  New York, John Wiley
and Son., 195. 548 p.
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Tuompson, W. R, The measure-
ment of industry locational patterns.
Ann Arbor, Michigan, University
of Michigan, 1953. vi, 131 p.
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The photographs on page 54 are by courtesy of the Guindy Industrial Estate, Madras; those
on page 11 are by courtesy of the Jamaica Industrial Development Corporation, Kingston:
those on pages 6, 10, 13, 15, 17, upper left and lower right, 18, 20, 3%, 39 and 44 are Ly courtesy
of the International Bank for Reconstruction and Development; those on page 21 are by courtesy
of the Isracl Office of Information, New York; and those on the cover, page 43 and the right
hand side of page 47 arc by courtesy of the Yugoslav Information Center, New York.
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