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Preface

For a great number of developing countries the knowledge of how to
formulate and implement industrial plans conducive to industrialization under
the prevailing socio—-economic conditions has become increasingly urgent. The
experience of developing countries in industrial planning 1s rich in successes
and provides together with those of developed countries a sufficient

background for the preparation of appropriate guidelines for industrial
planning in developing countries.

Drawing on these experiences and based on the results of technical
co-operation activities carried out by UNIDO in the field of industrial
planning, the Guidelines aim at enhancing the capacities aund capabilities for
planning and formulation of industrial policies and strategies 1in the
developing countries.

The Guidelines focus on issues of industrial planning in developing
countries and on the methodologies of industrial planning necessary for the
formulation of realistic plans in developing countries, on the one hand, and
the appropriate organization necessary for Lhe elaboration and implementation
of industrial plans in these countries, on the other.

Clarity of planning concepts and procedures on the one hand and the
strengthening of national skills and institutional capabilities on the other
hand are crucial tequirements for the efficient allocaticn of available
resources and over time for bringing about a process of self-sustaining
industrialization and growth. Planners and those engaged in implementation
stand to promote national objectives and consequently the r:sponsibility which
they face is challenging for it is they that should trigg:r the motive force
of industry even though the problems appear immense ani intractable in a
global environment of economic crises, rapidly advancing technology and
changing patterns of industrialization.

UNIDO's experience shows that industrial planners in developing countries
continuously face the challenge of a multidisciplinary approach required for
preparing industrial plans, formulating appropriate policies and implementing
the different phases of the plan. The industrial planner has to consider
complex soclo-economic problems and organizational procedures for the
elaboration and implementation of the industrial plan. Moreover, profound
technological and economic knowledge 1s required for formulating consistent
industrial plans. The complexity of the tasks continuously increases as the
industrialization process advances with 1ncreased diversification of output
and specialization and integration of production capacities,
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Moreover, UNIDO found that due to the increasing complexity of this
multidisciplinary exercise, individual industrial planners specializing in one
activity are susceptible to welcoming basic knowledge in other related
disciplines of industrial planning. This publication provides basic knowledge
on those industrial planning principles and practices which have successfully
been used in different countries and proved to be useful for the preparation
and implementation of industrial plans. The Guidelines therefore neither
substitute the knowledge contained in numerous textbooks on the subject, nor
attempt to describe the most advanced theories on the wmethodologies and
technical procedures wnich have not yet been broadly accepted in practice,
Moreover, no one single solution is proposed for each individual step required
for the preparation and implementation of industrial planms.

These guidelines are presently being addressed to planners, economists,
administrators and engineers conc:vned with the preparation and implementation
of 1industrial plans in developing countries, as well as technical assistance
experts in the field of planning for their information and views,
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Introduction

In general, the Guidelines are arranged in such a way as to facilitate
their use as a practical reference work on industrial planning for people
concerned with such planning in developing countries, on the one hand, and a
textbook for UNIDO's training programmes on industrial planning on the other.
Considerable attention has been given to probleams of plan formulation. But
because problems of implementation have been found to be wost 1ntractaole 1in
the planning experieace of most developing countries, equal emphasis has peen
given to them. The role of the industrial private sector in the planning

process of devcloping countries has also peen covered.

Although theoretical points of view are presented for the topics covered,
the approach in the Guidelines 1s essentially based on practical
observations. Wide discrepancies between theory and practice were frequently
encountered. In some cases the conclusions required proposals for chauging
the planning practice in developing countries, but in others it was more
appropriate to work out some adjustments in the theory to suit the conditions

of the countries concerned.

Although every effort nas been made 1in the Guidelines to provide
practical reference to the people engaged in planning in developling countries,
it is not intended to reduce this document to a series of mechanical
procedures, because industrial planning represents socio-economic decisions
and the problems connected with it are so diverse as to allow simplistic

mechanical procedures.

The Cuidelines comprise six chapters: the first one lays the substantive
foundation for the process of industrial planning and discusses the proplems
pecuiiar to industrial planning in developing countries. Chapter II deals
with the problems of tne establishment of an industrial planning process in
developing countries, constituting an integral process of plan preparation and
implementation., Chapter ILI presents a discussion of the industrial plan
strateg.es in developing countries with the aim of ensuring tne most rational

utilization of available resources for industrial development, Chapter IV




deals with the main problems and informational pre-conditions of
elaboration and follow-up of industrial plans in developing countries.
Chapter V, basic tools of industrial planning have been introduced:

Chapter VI presents in a simple way tne various steps required for

preparation of industrial plans in developing countries.

the
In
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I. INTRODUCTION TO INDUSTRIAL PLANNING

IN DEVELOPING COUNTRIES

l. Development planning concepts

The term "development planning" is often given varying shades of meanings
in the literature on economic planning. Most of them view planning as a
subjective process, in which the government directs the economy to influence
the rate of growth. Occasionally, the term "development planning" is used to
refer to any governmental activity intended to regulate some aspects of
economic life. It 1s true that development planning presupposes a government
involvement in economic activities, but it 1s certainly more than this.
Attempts by the government to regulate the economy reflect the need for
planning, but do not necessarily ensure a successful implementation of

national plans or result in substantial benefits.

Socio—-economic development in the current circumstances of tne large
majority of developing countries cannot occur spontaneously, nor by the
government introducing policies to regulate some aspects of economic
activities, This calls for the introduction of principles of planning 1n
developing countries which reckon with the objective behaviours of different
social forces and economic laws and attempt to combine the main economic
variables in a way wnich will achieve voluntary and realistic objectives
during the designated plan period. The state of no planning or of ignoring
the objective aspect of economic factors in the plan usually causes further
complications, bottlenecks and rigidities within the national economy. For
example, failure to relate investment expenditures to physical resources
during plan implementation leads to imbalances and opottlenecks which
ultimately have a depressing effect on the economy, with a resultant low rate

of growth.

Identification of the objective aspects of social and economic factors is
of great significance for understanding the cowmplexity of the process of
production on the basis of which an efficient allocation of scarce resources

could be made.




Definition of development planning i

and industrial planning

Taking these considerations into dccount, we can define
"development planning" as a conscious activity exercised by society,
and organized by the government, 1in compliance with ex ante
identified objective oehaviours of the main social and economic
factors with the aim of guiding tne national economy (owards a
steady and sustained socio-economic progress in the long rumn, 1n
order to increase the level of satisfaction of the needs of the
population, on the basis of a rational allocation of the country's
labour, natural resources, financial resources, fixed assets,

materials and energy.

Industrial planning is, in fact, the part of this activity

which focuses mainly on the development of the industrial sector and
\ts iinkages with the other sectors of the national economy, as well |
as all processes required to organize and intensify the progressive |

transformation of all socio—econmomic structures through tne

introduction and adaptation of modern industrial production |

. technologies,

2. I'ne scope of industrial planning 4

‘The process of comprehensive national planning deals with various levels

of planning proolems, e.g., with the economy as a whole; with particular

sectors of economic and social activity; and with sub-sectors or branches

Tne present Guidelines are basically confined to the sectoral planning

tor the manufacturing industry. However, an account 1is taken of the
interlinkages with the other relevant sectors and sub-sectors of the

economy .




tnereot. The first of tnese levels invoives the study of broad economic
iscues and goals, such as economic growth, population, employment and 1income
distribution. The issues are defined aad the goals and the approacnes set by

a national economic plan.

Sectoral planning eincompasses poth productive, economic and social
activities: for example, the industry as a whole, specific industry groups
and branches, commerce, communications, agriculture, nousing, social
facilities and otner social and material services. For planning purposes,
some of these sectors are subdivided to permit a more explicit analysis of

sub-sectoral probleus.

The national plan provides the perspective for and defines the opjectives
and the role of all sectors of the economy 1in the process of development, on
the basis of a distribution of available financial resources, the labour force
and natural resources, as well as the co-ordination of all sectoral targets,
A national plan, therefore, in whatever depth, sets the framework for sectoral
planning. [nus, in order to tacilitate tinal co-ordination of targets within
the national plan, an industrial plan should define forward and backward
linkages of the 1industrial sector with the remaining sectors of the economy,

such as agriculture, construction and mining.

3. Lypes of development planning

Development planning in the <centrally planned economies ditter
substantially from that in mixed economies., Tne former 1is usually reterred to

as "Directive Planning', and the latter as "Indicative Planning".

(1) Directive planning

Directive planning is applied in countries which do not practice market
economy . It 1s a detailed and centralized planning system of resource
allocation and production based on a quantitative reconciliation of needs and
available supplies dand on tne pasis of balances and of an 1nput-output

analysis reaching down to every industrial enterprise and collective farm.




Under directive planning, tne state controls, mainly througn regulations,
directives and linceantives, the level of saving, of consumpzion and investment
as well as tne structure or prices. 1lhe central planning body is responsible
for the preparation of the plan on ¢ne basis of the participation of the
operating minlistries, enterprises and reievant 1nstitutions 1a plan
elaboration and setting of targets at different lievels. The approved plan
becomes law and nas to be followed hy the 1mplementors of the component
activities. Thus plan preparation is based on the 1informational :nputs and
expertise at varying hierarchial levels. Altaough political authority for the
plan is vested 1a the final decision maker, in practice all the decisions are
to be taken on tne basis of iterative tecnnique among various levels of the
planning nierarchy:

What and now much is to pe produced?

How is 1t to be produced and where?

What inputs and what sources (investment and operating) are to
be used?

what are the technnlogies and from what sources are they to be
eapleyed?

How 1s the output to be distributed - including 1interactivity

transfers?

Finally, it should be pointed out that there do2s not exist a 'pure"
system of directive planning. For example, in the directive planning system,
indicative elements expressed in the form of various incentives, such as

wages, taxes, prices, subsidies and moral incentives are also used.

(ii)  Indicative planning

"Indicative planning is the wuse of policy determined taigets to
co-ordinate private and public sector investment and output plan. Decision
making remains decentralized but sectors of the economy are encouraged to meet
agreed targets, A major rationale of indicative planning is improvement in
the flow of information within a market economy, and reduction in the

2/

uncertainty surrounding decision-making.' =

2/ The Dictionary of Modern Economics. General Editor, David W. Pearce
Macmillan Reference Books, 1983. P.204




A plan under indicative planning sets out the desired objectives, which
are wainly not mandatory. Prices are determined primarily by market forces
and the state regulates mainly tnrough pclicies, incentives and otner
promotional measures. In the course of implementation, deviations from
targets occur due to the influence of market forces under wnich indicative
pianning is practised. These deviations call for more fraquent readjustments

;. f serious imbalances are to be avolided or corrected.

In mixed economies, which characterise economic activities in practicaily
all deveioping countries, indicative planning nas a measure or directive
aspects- The plan could be binding on the public sector where the governmeant
has varying degrees of control, but not on the private sector. Then, economic
policy measures are mainly relied upcn to influence the size and composition
of private 1investments, For example, the French plans have been cailed
mandatory in tne public sector and indicative in the private sector. The
Director General of tne French Commissariat Générale du plan has been able to

express this as follows:

"French planning can be said to be less than mandatory and
more than indicative. It can rcasonably be defined as

3/

active planning,”" =

In comparing planning in developing countries and developed countries
under 1indicative planning, several similarities and at tne sdme time
substantial differences will be found. In general terms, the main
similarities lie in the fact that both practise market economy on the one hand
and use the public policy instruments of government to influence the pace and
direction of the economy tnrougn planning on the otner. The waln ditferences,
however, lie in the objective function of planning. While in the developed
market economy couantries planning 1is considered necessary to avoid economic
crises, in developing countries, on the other hand, it is a precondition for

industrialization. 1In the former the main function of planning is rather to

3/ Massé, Pierre, Planning in France. Planning Papers read at the Business
Economist Conference at New College, Oxford, fondon, Business kconomists
Group 1962, April 5 - 8, 1962. P. 17.
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malntain tne overall bpalance between supply and demand. In the lLdatter 1its
main function 1s v restructure the productive forces, to expand the
industrial sectors and introduce modern technologles 1into agriculture,

constructions and other activities of the national economy.

Consequently planning approaches and 1lnstrumentals differ. rhe plans 1n
the developed countries are mainly a forecast of global economic trends and
recommendations on the adoption of some government policies for achieving
economic stability in an economy with a dynamic private sector. Plans 1in the
developing countries are 1instruments for industrialization.é/ They must be
pbased on principles which ensure t4he introduction of structural changes. For
example, it 1s logical tnat 1f a developing country decides to 1iuntroduce
national key projects of basic industries, the planner must decide on the rate
of 1nvestment, choose tue appropriate techanology and fix the prices of the
products. These prices could, of course, differ substantially from those
prevailing under unrestricted market conditions to permit 1nrant industries to

establish themselves.zl

(iii) cChoice of planning system for developing countries

The choice and thrust of planning are determined by the degree of
influence and control that government could exercise on the economic agents to
meet the needs of the community at large. Where the economic agents are under
the control of the planning autnority then national objectives are met through
a planning process which centrally allocates resources and implementation
responsibilities., Where this is not the case, government would have to resort
to suasion to influence economic agents to meet plan objectives by means of
suiltably designed economic policies, such as legislatious, regulations,

subsidies, incentives, taxes, customs duties and monetary policy.

4/ There 1is a significant distinction between 1industrial growth and
industrialization. This problem will be dealt with as the discussion
proceeds,

5/ "The unrestricted play of market forces is not the most suitable means of

promoting industrialization on a world scale nor of achieving ettective
international co-operation in the field of industry..." (Lima Declaration
and Plan of Action, Point 42),




Planning experience in a large number of countries in wiich the state

owns some public enterprises under conditions of murket economy show that even
tirms owned by the state caunot be put under etfective goverumental coutrol.
In these countries the managers are able to maintain a kind of councrete
autonomy toward government: for example, if the manager 1s politically
powerful or in cases where tne plant is 1n a remote area or where the
englneering capacities are at the disposal of the enterprise. Moreover, even
in countries which do not practice market economy it 1s not possible to
control all productive activities. For example, it is almost impossible to
control peasantry and handicrafts. It is of extreme significence, theretore,
that tine planning autnority in a developing country realistically assesses the
degree of control or influence it could exercise over economic agents to
ensure their full participation in tne planning process and identify the

sufficient and necessary conditions for implementation of plan targets.

Identification of the areas where government could exercise control or
influence will permit to assess the following consequences of the planning

process with respect to the division of plans:gl

(a) The part of the plan concerned with those activities of the economy
that are owned and possible to be completely planned by the government will be
"directive', '"Directive" does not mean authoritative from top to the pottom.
It is desirable that adequate procedures snould be exercised to permit
managers and workers to participate in the process of plan elaboration so as
to ensure commitment on their part tor plan implementation. Tinis part oI tne
plan 1s of extreme significance, since 1t wusually constitutes the key
production capacities 1n a great number of developing countries on the one
hand and the only part which can virtually be implemented on the other. It
should also be pointea out that the level of plan implementation of tne other

parts of the plan depend on the successful implementation of this part.

(b) The part of the plan concerned with those activities of the economy
wnich are owned by the government but difficult to control will be
"semi-directive" for it cannot be '"directive" in the same sense as that

indicated earlier. Here the government could use the means at its disposal in

o/ The idea of dividing the plan was initially iantroduced oy Professor

G, de Bernis of cthe \University of Grenoole. Tnis nas signiticant
implications for improving plan preparation and implementation 1n

developing countries as we will see in the following chapters.




order to foster better plan implementation. For example, the government can

attribute or withhold funds, especially foreign exchange; it can persuade the
workers or offer them incentives tnereby exercising pressure on managers to

fulfill the plan targets.

(c) The part of the plan concerned with the activities of the private
sector will be '"indicative". Here, the planning pody can set specific
objectives which are expected to be realized during the plan period following
consultations with the private sector especially in regard to medium- and
long-term plans. Therefore, the government could use all means at its
disposal to direct the activities of the private sector towards achieving
these targets, including licensing of new enterprises. Other inducements

include;

- fnvestment in the infrastructure greatly determines the location of
different economic activities;

- Price and taxation policies enable the government to encourage or
discourage different activities to tne extent required;

- Credit and customs policies are also decisive in encouraging desired
activities to the necessary levels.

Taking into account the complexity of the planning process, it is evident
that no state in the world is able to control all productive activities. Nor
is there any country fully devoid of any element of state controlled or
state-owned activity, It fol 'ws tnat any plan can only be a mixture of
"directive'", 'semi-directive" and "indicative'" elements., The proportion of
the '"directive" and '"indicative'" elements 1is dependent upon the existence of
different ownership forms within the economy, on the one hand, and the extent
to which the government can exercise its control or influence over the sector

concerned, on the other,

What are the differences between the ‘''directive'" and ‘'indicative'

elements of a plan?

(a) These elements do not differ with respect to qualitative and

quantitative aspects., All elements of a conerent plan have to obtain the same

degree of realistic planning procedures, such as targets, means for

realization of deadiines, without which no plan consistency can be establisned.




(b) The differences between tnese elements exist on two levels:

1. The preparation of a plan requires from the planning authority
the organization of negotiations with both private activities
and those state-owned activities which are difficult to
control. Specific procedures of consultation with peasants,

nardicraftsmen and small enterprises are also required.
2. Proper plan implementation requires 1lncentives and measures for

private sector enterprises, and to some extent for these

state-owned enterprises which are difficult to control.

4, The role of industrial planning in industrialization

(i) Industry and economic growth

Rapid economic growth is a relatively modern phenomenon. Prior to the
industrial revolution tne rates of growth of the economies changed slowly over
long periods of time with very little development and not devoid of setbacks
due to incidences ot wars, diseases or uatural calamities. In a much quoted

essay, called the Economics of our Children, Lord Keynes once said:

"From the earliest times of which we have recorded... down to
the beginning of the eighteenth century there was no very great
change in the standard of life of the average man... ups and dcwns
certainly. Visitations of plague, famine and war, Golden
intervals. But no progressive violent change... Tnis slow ratc of
progress was due to the remarkable absence of important technical

improvements and to the failure of capital to accumulate.'

The coming of the industrial revolution, with its mechanical power and
factory production, continuous technical change and accumulation of capitatl
changed all that. As a result, the national income of the industrialized
countries since the 1ndustrial revolution measured by per capita income

increased by leaps and bounds.




(11) Industrial growth

Industrial development 1is an integral part of economic development. It
1s, in fact, subservient to the latter and 1its success lies in the extent to
which it serves the basic socio—economic objectives. Industrial growth by
itself (numper of plants and number of wage earners) is not an end in itself,
nor can it necessarily be an indication of a successfull industrialization
process. In dualistic economies, where the modern sector has little
relationship with the domestic sector, it is possible to achieve industrial
growtn without development. The spread effect or trickle back benefits are
negligible pecause of internal structural rigidities, the extermal locus of
decision-making with regard to finance, markets and technology and
inappropriate use of the factor proportion endowments of the developing
countries in production., Industrial growth wicnin such an economic euclave
might also adverserly affect the traditional sector, food production and the
environment. The main purpose of industrial planning, therefore, is to ensure
that growth takes place hand-in-hand with development and that the industry
sector play its assigned role for bringing about and sustaining a process of

socio-economic transformation in the developing countries.

(1i1) Industrialization

In order to draw clear distinctions between industrial development and
industrial growth in developing countries, the following five basic and

inter-connected questions nave to be answered:

L. Who makes tne production decisions?
2. What is to be produced?

3. For whom is it to be produced?

4. How is it to be produced?

5. Where is it to be produced?

The aim of industrialization is to raise the standard of living of people

by means of increased domestic production of consumption, intermediate and

capital goods thereby bringing about an expanding circuit of incomes, markets,
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technology and employment 1/. This calls for a careful assessment of
resources, potentials and constraints, to formulate strategies; and to draw up
industrial master plans to zuide investments in productive facilities and
support services including training within predefined time horizons. 1f the
above questions are kept in mind in the plaaning process, then it should be
possible over time to produce locally what is consumed locally and at the same
time raise the domestic import <capacity to consume what 1is not locally

produced through an equitable trade system.

There is common agreement that industrialization 1is the only way of
extricating developing countries from poverty and backwardness. This 1is
because industry creates by far the best conditions for the efficiency of the
whole economy, the volume of national income, the tempo of economic growth
through enhanced capacity for domestic savings. With the help of
industrialization, 4n extensive diversification of the pattern of the economy
could be introduced utilizing modern technologies and techniques of production
in various sectors of the economy. For example, the modernization of the
agricultural sector could be brought about by the supply of agricultural and
irrigation equipment, transport facilities, fertilizers and pesticides; and
the modernization and expansion of infrastructures by the supply of transport
and communication equipment and construction materials. Tnus,
industrialization does not only mean development of the manufacturing sector,
but also through the introduction of 1industrial means of production into other
sectors of the national economy, an increase of labour productivity in all

otner activities.

1/ "Ip formulation of industrialization plans and strategies ... social
justice should pe a guiding factor in achieving tne objectives of railsing
the living standards and eliminating extreme social disadvantages and
unemployment, particularly among young people. To this end, proper
industrial development should permit such growth as 1is required for
economic development. ... The equitable distribution of the benefits of
industrialization among sectors of the population;" (Lima Declaration

and Plan of Action, Point 58 (b) and (d)).




Finally, a country becomes industrialized as from the

momeuc when (1) a certain degree of industrial
sel:-reliance has been achieved; (2) the basic needs of
the population have been satisfied by enhanced capacity
for production and trade?;/; and (3) a significant part
of its economy and social structure has been transformed

by a pattern of industrial production with strong internal

linkages.

(iv) The role of industrial planning in the developing countries

In quite general terms, the introduction of planning principles provides
an effective basis for identifying clearly the objectives and quantifying the
targets of development; concrete ways and methods for achieving them; and
mobilizing the resources required for both current and long-term development,
Industrial planning, in effect, provides the means for fostering industrial
development. It makes possible tne «clear definition of the optimal
industrialization over time based on a nation's own efforts, supplemented by
external inputs as well as tne policy instruments and mechanisms required to
achieve pre-defined objectives. It is these that constitute the very object

of "industrial planning" in developing countries.

8/ "Basic needs as understood in the programme of action proposed by 1LO,
include two elements: first tney include certain minimum requirements of
a family for private consumption; adequate food, shelter and clothing,
as well as certain household equipment and furniture; secondly, they
include essential services provided by and for the community at large,
such as safe drinking water, sanitation, public transport and health,
education and cultural facilities .. A basic-needs-oriented policy
implies tne participation of tne people 1n making the decisions which
affect them through organization of their own choice.'" 'Meeting Basic
Needs, Strategies for Eradicating Mass Poverty and Unemp loyment".
International Labour Office, Geneva. Conclusions of the World Employment
Conference. 1976, p.24.




Industrial planning 1in developing rountries must serve the following

industrialization functions:

(a) Expansion of the industrial sector, including agro-based industries,

to meet the following criteria in the long run (see also figure l.1l)

- Satisfaction of the basic needs of the population for
manufactured goods and services in as mucn as possible through
domestic production and through equitable trade where not
feasiole.

- Satisfying, to a large extent, the requirements of the national
industry for manufactured intermediates.

- Production, where economically justifiable, to meet the
requirements for means of production both for replacement and
worn-out equipment and expansion of the industrial production
capacity. These presuppose that industrial planning should aim
at strengthening the self-reliant base of 1industrialization in
an economy which would continue to benetit from specialization,
complementarity and international trade.

- The rational exploitation of natural resources, especially
minerals.

(b) Modernization and restructuring of the agricultural sector by the
supply of agricultural and irrigation equipment, transport facilities,

constructions materials, fertilizers, pesticides, etc.

It should ve poilnted out that without upgrading agriculture, mining,
transport, educations, etc.,, industrialization cannot be successful. From
this emerges the importance of industrial planning in the overall planning
system of a country., It has an indisputed and central position in overall
planning tfor througn structural projection of industry it 1is possible to
analyze and verify all sectors of the economy. A too rapid and unco-ordinated
development of the industrial sector may also lead to a deterioration ot other
sectors of the economy, particularly the agricultural sector. Industrial
planning must, therefore strike the necessary balance between 1industry and
agriculture. The requirements of the agricultural sectors tor 1industrial
inputs necessary to trigger its structural transformation should be matched
with the potentials of agriculture to provide the investment surpluses needed

for sustaining industrialization.




The interrelations between industry and agriculture due to restructurlng

the latter usually takes the following forms:

(a) High agricultural productivity increases agricultural surplus

production which in turn would lead to the following:

- Improvement of the standards of living so that the pasic nezds
of the people can better be satisfied. Improvement in the
living standards of farmers, e.g., progressively creates
further demand for manufactured consumer goods, providing an

increasing number of industrial jobs.

- Increase of agricultural 1nput necessary for 1industrial
processing, such as non-processed food stuffs, wool, cotton,
timber, straw, bagasse, etc., thus contributing to the
expansion of industrial output on the basis of local raw

material resources availability.

- More possibilities for export of processed agricultural

products in lieu of exporfing commodities.

(b) The introduction of new technology into the agricultural sector
increases labor productivity, thereby creating a further labour surplus in the
rural population which could be absorbed by che expanding industrial sector.
Industrial planning must, therefore, provide programmes for both the transfer
and surplus rural population to industry and the required education, training
and upgrading of skills. It is worthwhile mentioning here that the
organization of the relatioaship between industry and agriculture constitutes

the most critical area in industrial planning. (See figure 1.2).
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(¢) Modernization of other sectors of the economy, such as construction,
mining and service also plays a crucial role in industrialization. The
relationship between industry and mining is of great importance; for some
developing countries it is of almost equal importance as that with
agriculture, particularly those countries which are rich with crude oil,
copper, bauxite and other minerals. Modernization of the construction sector
is also of extreme significance for industrialization and for improvement of
standards of living. Construction in most developing countries is based on
traditional methods with very low performance and productivity, and usually
constitutes the main bottleneck in plan implementation. Even so it accounts

for a major share of capital formation in many developing countries. The




industrial sector must, therefore, provide the construction sector with

sufficient construction materials and equipment to upgrade the efficiency of

the construction sector. Industrial planning must quantify the investment
interlirkages and strike the neressary balance between industry and

construction. (See ficure 1.3).

Figure 1.2
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Industrialization requires huge construction works, such as 1lndustrial

plants and industrial estates, warehouses, roads, rails, bridges, ports and
housing. The agricultural sector requires silos, dams and irrigation
networks. Weak rural communication and badly maintained rural access roads
hinder the further transportation of agricultural products, thus also calling
for a strengthening of the construction sector., £Even more urgent 1s the
housing situation in developing countries. A high percentage of the urban
population are living in unacceptable residential conditions. ‘The urban
housing situation in a number of these countries is deteriorating due to the
overall population growth, rural/urban migration and the rising ratio of urban
to total population, on the one hand, and a shortcoming in construction
materials on the other. Investment in physical and social overheads 1is a
basic 1ssue tu which industrial planning must address itself in terms of
volume, timing and the conditions under which financial viability could be

assured over time.

5. Internal and externmal factors that handicap development

planning in developing countries

There has been growing recognition among developing countries that the

achievement of economic 1indeperdence, the overcoming of backwardness and the

realization of the socio-economic transformation cannot bz brought about
without the intervention of the state. This is due to many factors, some of

which are listed below:

(a) Low level of domestic capital formation in most developing countries.

(b) Weakness of the private industrial sector due to botn the general
weakness of industrial activity and the strong attraction of commercial and
speculative activities in these countries.

(c) Dualistic nature of the economy in most of them,

(d) Concentration of economic and financial resources within the public

sector, mainly from the taxes levied on various activities by the government,

particularly on foreign trade, as well 2s direct revenues from the exports on




minerals and other commodities. Therefore and particularly in the 1nitial

states of industrialization, it is the state that can mobilize the financial
resources necessary for the development of social and physical infrastructures
and to a large extent for the creation of key industrial projects, where the
pay-off periods are long .ind a substantial sum of the required capital should

be paid in foreign currency.

(e) Foreign capital inflow for investment in the piblic, as well as the
private sector necessitate government action 1in terms both of negotiating

terms and conditions and also regulating the pattern and volume of the flow.

Thus the government in developing countries is not merely an organizer of
the development process, but is also a direct participant. It consequently
shoulders a central responsibility and plays a crucial role in planning and
pursuing industrial activities. Notwithstanding this central role, planning
experience in a great number of developing countries reveals that governments
have not been able to impose their will upon all economic agents to achieve
plan objectives, Observed divergencies between plan and plan implementation
indicate the complexity of the planning process in assessing, forecasting and
incorporating in the plan tne most realistic behaviour and inzidence of a

number of internal and external factors.

(i) Problems of approaches and internal capacities for

development planning

- Development planning first of all depends on social conditions: all
social groups which exercise political or economic power have to agree upon
the pl-rning frameworks, the objectives and methods, If there arises
political instability, e.g., then this precondition 1s far from being met.
Above all, to be effective, development planning requires a serious commitment
to the plan on the part of the policy makers in the country and the people who
have to implement the plan. This 1is, in fact, the main prerequisite to

successful planning in developing countries.

- In general, the lower the development level of a country so also 1s
its administrative machinery for planning and plan implementation in view of

the complexity of the process and the sustained and co-ordinated efforts
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required for ensuring the achievement of plan objectives. The observed
weaknesses in government administrative machinery are caused partly by lack of
trained manpower and resources. It may also be historical 1in tnat the
administrative system of government was originally established to meet
conditions which differ completely from those prevailing at present, and has
not yet been adapted and adjusted sufficiently to greatly changed

clrcumstances.

(11) Problems connected with the role of private sector

in industrial planning

In most developing countries the government regulates the private sector
to a certain extent through economic policies, such as taxationm, price policy,
protection, etc. However, these measures may not be sufficient to influence
the pattern of investment desired by the plan in respect ot the priority
sectors and economic groups. The planner is consequently faced by the problem
of how to induce and be assured of the effective participation of tu.: private
sector in a mixed or market economy situation. The desirable directions of

change in private sector investment which the plan requires may include:

- Increase of private sector investment in industrial activities

instead of speculative activites such as investment in real estate.

- Greater participation of small-scale and traditional entrepreneurs
in industry where moreover investment opportunities would provide outlets for
personal saving which would otherwise have been channelled 1into non-productive

activities.

- Investment in processing industries of commodities which otherwise

would nave peen exported in raw form.

- Investments which conform to objectives of regional balance and

income distribution.

- Investment in high technology industries.
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Policies, procedures and instruments for the effective and beneficial
participation of the private sector must be clearly defined at the outset.
These should be the result of negotiations with representatives of the private
sector whenever feasible based on the potentialities of the industrial private
sector and the possible constraints which iwpede its operations. Once the
activities where the private sector would be in a position to contribute to
the industrialization of the country have been defined, then it falls upon the
planner how best to co-ordinate investments in these activities with those of

investments in the public and traditional sectors to achieve plan objectives.

(ii1) Problems connected with operation of transnational

corporations

The strategy of transnational corporations is mainly formulated according
to their large-scale operations within the framework of the process o1
internationalizaction of 1industrial branches. Hence, the <choice of their
operation sites, production and the technology used are defined according to
this strategy. Transnational corporations have many alternative possibilities
of operation. Therefore, they have no reason to bind their strategy (or make
it less perfect from their point of view) in order to respond to the wishes of
the host country. Thus, the interest of the host country could only in
certain cases coincide with those of the transnationals. The planner,
therefore, has here to deal with a variable that may prove unresponsive to

plan objectives and contrel of plan implementation.

Notwithstanding these facts, the co=-operation with the transnationals
may prove indispensable in a nuwber of cases. The need would, of course,
differ from one <country to another. This depends on the stage of
industrialization of the country, its science and technological capacity, size
and natural resources endowment. Here it 1is of great significance that the
partnership 1is based on equitable considerations. The planner should
investigate ways and means by which a country avoids a state of total
dependence upon the transnationals. For example, 1in order to reduce
technological tie-ups upon specitic foreigm corrorations, the planner should

investigate with the help of technicians to break down the technological
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package of the projects and attempt to choose whenever possible standardized
technologies for different components of the projects which may be available

elsewhere in tihe world market, including some developing countries.

Moreover, tne possibility of involving a number of competing firms for
delivering different parts or tne project should also be investigated so as to
avoid falling in the grip of a single firm. Other examples for reducing
dependence on transnationals would be to choose those products which are
possible to produce on the basis of available resources in the country or
other developing countries and do not require direct dependence on the
transnationals for semi-processed intermediates and semi-finished components.
Finally, the planner by deciding on the co-operation with the transnationals
should closely examine all possible economic disadvantages and risks connected
with their operation in the country, as well as to consider ways and meaus to
exercise some control over their co-operation to ensure the maximum spread

9/

eifect benefits of these investments are retained by the host country.—

(iv) Problems related to international trade and investment

decision-making

The planner faces hard choices in setting export targets and capacity to
import in a global situation of changing terms of trade, fluctuations 1in
commodity prices and instabilities in the international monetary system.
Adverse trends have frequently resulted in the shelving of development
projects or in costly delays in their implementation, These problems are more
acute for countries which are dependent on mono-cultures which in effect
justify diversification measures so as to be in a better position fo withstand
externally induced shocks. some of the exogenous factors which 1inhibit

industrialization in the developing countries are:

9/ "The activities of transnational corporations should be subject to
regulation and supervision in order to ensure that these activities are
compatible with the development plans and policies of the host countries,
taking into account relevant international codes of conduct and other
instruments" (Lima Declaration and Plan of Action, Point 42).
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(a) The adverse terms of trade which tend to distort production patterns

in the developing ccuntries;

(b) Fluctuation in commodity prices which restrict the capacity to

import and hence lead to the shelving of development projects;

(¢c) Tariff and other protection measures whicu inhibit the development

of domestic capacities for the export of manufactures;

(d) Restrictive monetary and fiscal policies whicn reduce tne

protitability prospects of development projects in the developing countries;

(¢) Debt and debt-servicing burden which curtails the ability to borrow

and hence limits the rate of new investments and capital formation in the

developing countries; and

(f) Restrictive practices in the transfer of technology and the high
cost of its acquisition which results in a state of increasing dependence of

the developing countries on the developed countries.

It is, of course, difficult to plan the industrialization process under
the circumstances, where the situation on the world market mainly decides for
developing countries what is to be produced and for whom it is to be produced
and how it is to be produced. A long-term solution cf this problem requires
changes in the economic structures of these countries. Notwithstanding the
magnitude of these problems, plan formulation should begin with an assessment

of potentials and constraints of international co-operation, notably:

(a) Assessment -5 trends in relative prices of commodities and

manu factured goods;

(b) Long-term prospects of restructuring world productive facilities and
definition of the part of that potential which could be exploited by the

country;

(c) Formulation of national measures to offset the negative effects of

debr servicing and international monetary, exchange rate and fiscal policies;




(d)
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Assessment of long-term technological needs and formulation of

plans, policies and programmes for technological development;

(e)

Definition of policies, procedures and instruments to benefit from

co-operation and co-ordination of efforts at the regional, inter-regional and

global levels.

public sector especially in regard to investment in social and
pysical overhead provides the government in developing countries
with means to promote and plan the industrialization process.
However, it is recognized that the benefits of industrial planning
have not come up to the expectations of these countries, due both to
internal and external factors. Internal factors are connected
primarily with government machinery - too little discipline among
policy-makers, an inappropriate approach to industrial planning and

limitation of its planning activi.y to the public sector.

needs
administration. This calls for, in the first place, commitment by
the
machinery  and improvement in the planning process. The
administrative system may need to be reformed, restructured and
reorganized to facilitate conditions necessary for a continuous
planned 1industrialization of both sectors of the economy (i.e.

public and private sectors).

in developing countries are; First, the operation of transnational
corporations, which are firmly controlled by forces outside the
country and usually follow objectives which differ greatly from
those of national industrialization. Secondly, tne adverse terms of

trade

Conclusions

Concentration of economic and financial resources within the

KReliance upon planning to promote industrialization urgently

an appropriate environment within the government

policy-makers to plan, improvement in the administrative

The major external factors encountered in industrial planning

and the relative price system implicit therein plays a
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decisive role in restructuring the economies of developing countries
in a way different from that of their own industrialization
strategies. This calls for policy mneasures that promote exports of
manufactured goods at the same time as developing domestic
productive capacity to meet domestic needs. It also suggests
greater co-operation among developing countries. Thirdly, the
problems connected with the fluctuation in the world market economy
raise intricate and complex problems of planning which nevertheless
have to be carefully examined with a view to pursuing measures which

minimize their worst effects on plan implementation

This is the complexity of industrialization problems that
developing countries face under the current situation. The problems
are immense and constitute a constraint to industrialization. Past
experience shows that industrialization cannot be achieved
spontaneously in a situation dominated by unrestricted play of
market forces; industrialization can nevertheless be achieved on
the basis of scientific principles and within an appropriate
socio-economic environment. These principles and other necessary
ways and means for planning the industrialization process will be

the object of these Guidelines.
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1I. PRECUNDITIONS FOR AND ORGANIZALIIUN OF
INDUSTRIAL PLANNING

1. Review of industrial planning practice

(1) Development of planning activities in developing countries

Plarning activity in developing countries emerged practically after the
end of the bSecond World War. India was a pioneer. Soon after nativnal
independence, an advisory Planning Board was set—up to propose measures ftor
co-ordinating planning activities. In 1950 the ILnaian Planning Commlssion
began the creation of an effective and comprehensive planning process. In the
early 1Y3Us, in addition to India, most Asian countries, which eitner naa, or
were about to become 1ndependent accepted the nuecessity of planning.
Development planning in Asia receilved later new impetus through tne formation

of the Colombo Plan for Co-operative Economic Development in South East Asia.

Tae United Nations Economic Commissions tor Africa (ECA) and for Latin
America (ECLA) successfully advocated national planning for African 4and Latin
American countries since the 19Y5Us. A number of Africam countries have been
among the first group of developing countries to prepare a national plan. In
Latin American countries ECLA projections were the core of the planning
activity. In fact, in 1953, ECLA started with the preparation, for
illustrative purposes, projections based on assumed rates of growth ftor a
series ot Latin American countries. These efforts resulted in achieving the
"Declaracidn of Punta del Este” (Uruguay) in August 1Y6l, where it was agreed
that participating Latin American countries would formulate a comprehensive

and well-conceived programme for the development of their economy.

On the whole, developing countries have been giving enormous efforts
since tne 1Y50s in creating and improving planning activity and there 1s
general agreement that industrial planning has helped to a certain extent to
promote the industrialization process. Huge irrigation projects, cement, iron
and steel industries and mechanical engineering complexes, as well as ports,
power and communication facilities were vigsible evidences in many developing

countries of the role of planning in changing the rate of investment in favour
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of savings and of channelling the financial resources into the industrial and
other activities necessary for bringing about structural changes.
Nonetheless, the benefits trom industrial plarning could nave been better 1in a
large number of developing countries. In va-iours developing countries there
have been intensive discussions among policy-makers, economists, planners and
planning experts about handicaps to plauning and the measures needed to
formulate realistic plans and to counteract activities and events wnicoi impede
implementation of plans. The need for an appropriate planning environment,
where plans could be realized, has also been stressed. Most of the analysis
has been devoted to the internal content of 1industrial planning, sucn as
planning techniques and models. The establishment of a planning process 1in
developing countries, however, 1s a complex problem of plan preparation as

well as of organization and management.

(ii)  Approaches used in plan preparation

Most developing countries concentrate their efforts on the pre-planning
stage to co-ordinate economic and financial policies witn the aim of deciding
upon the possible allocation of resources. Little attention is usually given
to tne actual plan implementation. Due to the fact tnat the plan d4s a
document 1s regarded as the end of the planning process, the work on the plan
is considered finished when the plan document has been officially approved. A
development plan is regarded by some governments as a document required to
allocate the revenue of the state to development projects. But 1is 1s aiso
recognized tnat many developing countries have a better chance of attracting
foreign financial assistance if they have development plans. Therefore, some
of them produce unrealistic development plans within a short time in order to
obtain toreign aid., In some other cases a development plan is used for
political prestige and enhanced image. The industrial plan 1s sometimes
drarted 1n a single operation by a few tecnnicians sometimes assisted by
foreign experts without much recourse to governmental administration. But it
1s not desiraole to carry out industrial planning in this way. However, the
planning experience of many developed countries has proved that planning is a
continuous and iterative process, Therefore, it 18 impossible to draft
national economic plans in one single operation. [t would be completely
unfeasible to formulate tne plan solely at the central level or to draw it up
by simply compiling the proposals submitted by the Ministry of Industry and

other parties.
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Moreover, in tae great majority of developing countries, plaaning 1s
regarded as a governmental task to be carried out solely by a specialized
governmental agency, the central planning body, without co-operation and
co-ordination within the state organs or with the private sector. A
successtul planning process requires a real and active participation of all
elements of society that contribute to the 1industrial plan achievement such as
the ministry ot industry {(or wministries of industry), industrial enterprises,
and other relevant associations within the public sector, as well as the
representatives of the private industrial sector and the labour force. All
these parties should take part in elaborating the industrial plan. For this
purpose, it has been proved necessary and appropriate to draft the plan in
stages as an iterative process, and to involve economic bodies at all levels
of management. There are, in fact, three different approachnes to rormulating

plans in developing countries.

- The project—by-project approach

Developing countries which do not practice industrial planning have
tended to wuse the project-by-project approach 1instead. Here, public
investment projects are selected for the plan which wusually have litt'le
relation to each other and no unifying concept., Except for being listed 1in
the budget, these projects may never appear in a single document, or they may
be combined to form ad hoc development plans or programmes for the public

sector with little or no reference to the private sector.

The project-by-project approacn has serious shortcomings, some of which

are listed below:

(a) It takes no account of the necessity for relating the projects
included in the list to each other or to the existing manufacturing sector.
In fact the main requirement for internal consistency of the plan is simply
that the sum of parts should equal the total. This lack of inter-sectoral

co~ordination sometimes leads to serious imbalances and constraints.

(b) A plan prepared on tnis basis is mainly a financial document and
does not usually take into account the real physical capacity of the country

to carry out the listed projects.
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(c) The capital budgets are exclusively concerned with the governmental
part of the industry and do not take into account co-ordination with tae

private sector.

(d) It takes no account of the existing industrial and other sectors of
the economy. Hence, the choice of a single project does not take account of
the indirect effects resulting from interlinkages with various industrial

sub-sectors and other sectors of tne economy.

The capital pudget is a necessary step in plan preparation but it is not
enough. To contine the planning processes to preparation of capital budget
might have a negative impact on industrialization, especially in the later
stages of development when the return from alternative 1investment
opportunities is not likely to be as apparent as they are usually at the
peginning of tne development process, and wheun the complexity of the objective
economic factors requires highly sophisticated methods and an appropriate

environment so as to pe kept under control.

However, it should be pointed out that the project-by-project approdch
has nevertheless provided many ccuntries at the initial stages of their
development with means for laying a foundation for their development. TIhus,
it may oe acceptable for a certain transitional period, provided the overail
assessment shows that the projects do, in fact, contribute to national

industrial objectives.

- Integrated public investment

An integrated public investment plan is a more advanced planning approach
in comparison to the project-by-project approach. The preparation of a
well-elaborated investment plan of this type begins with estimates of public
investment resources which could be mobilized in 1local and foreign
currencies. These resources are then divided among a selected group of

sectors subject to public investment and finally ranked in order of priority.

Under integrated public sector planning, government action in the private
sector 18 mostly limited to tne adoption of clearly desirable measures

designed to improve the climate for private investment, 1ncluding the

provision of credit facilities through development banking activities. Yet it
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would be hard to find many couatries with investment plans which meet all the
requirements for a properly integrated public investment plan. In most
developing countries, public investment plans fall somewhere between the
project-by-project approach and the integrated investment plan, with most

plans closer to the former tnan to the latter.

- Comprehensive planning approach

The comprehensive planning process covers the economy as a whole,
including productive and social sectors of the economy. Tals approacn,

however, requires:

(a) An appropriate industrial planning machinery embracing a network of
planning bodies ana relevant planning units specialized in different economic
activities which are interlinked with each o .'r in such a way that facilitate
the elaboration of tne plan on the basis ot iterative techniques so as to

arrive at a consistent plan.

(b) Appropriate statistical information, particularly on the private
sector as well as policies appropriate to the private sector, in addition to
general policies so as to ensure that activities in the private sector are in

harmony with plan objectives.

(¢) Co-urdination between plan preparation and the operating management
of the economy on tne one hand, and harmonization of financial resources with
physical capacities to carry them out, omn the other. These problems, however,
will be discussed in detail as the discussion proceeds where we will attempt
to reveal the problems that impede comprehensive planning in developing

countries and the system necessary to enable the country to shift to

comprehensive planning.
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Conclusions

Where governments in developing countries focus maiuly on the
plan document to allocate investments or to attract foreign financial
assistance, the plans are made on a piecemeal basis, with little or no
co—ordination of the component parts and with little or no account of
tne development of the private sector. Due to the fact that these
plans are mainly financial documents, there is no certainty that they
could be implemented 1im accordance with either the designated plan

period or the allocated investments.
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2. Implementation aspects of industrial plans

Until recently it was tnought that the key element in industrial plaaning
in developing countries was the formulation ot a consistent plan., Wwhile the
importance of a well-prepared plan based on clearly defined development
objectives 1is indisputable, it 1is not generally realized that wunder the
current circumstances of the majority of developing countries a consistent
plan does not ensure implementation any more than an inconsistent one. The
disappointing results of plan implementation in most developing countries have

proved tne need to pay much more attention to improving plan implementation.

In fact, 1in many developing countries, even as plan formulation
methodology advanced, implementation remained inadequate and sometimes
worsened. This gave rise to the view that the major problem in the industrial
planning process for developing countries was not the plan formulation bput
plan implementation. This proved to be particularly the case in those
developing countries where planners fixed plan targets solely on the basis of
financial potentialities and failed to take appropriate account of plan
requirements for physical, capital and technical skills, and construction
capacities, or of managerial, administrative and political limitations. Such
plan targets generally turn out to be beyond reach, Consequently, a great
number of failures to implement planned programmes at scheduled time periods
can also be traced back to inadequate plan preparation. The adjustment of the
timing of execution of different projects is one of the most crucial functions
of planning in order to start a dynamic process without any bottlenecks., The
other most important function 1is maintenance of the target rate of

implementation of sectors and factor proportions 1in the economy.

Failure to carry out industrial plans in developing countries may
manifest itself in two ways: the first is extended delays in the execution of
projects and programmes; and the second is higher costs than planned., Long
delays in executing projects are frequent in developing countries,
particularly in the public sector. Key projects, with very high investments,
such as steel plants, neavy engineering, petrochemical and electrical plants
may result in heavy losses 1f delayed. If interest charges during
construction are included, every extension of the period of execution adds to
the costs. In countries where inflation rates are high, extension of the

scheduled construction period also raises costs above what they would be if




the projects were executed in time. Tnere dre many other ways 1n which costs
may 1lncrease. For example, maintenance and repairs due to Insufficlent
protecting of parts tinished earlier, or changes both 1a the technology used
and the original functioas of the project., In addition, losses in production
and foreign excndnge it tine project 1s export—oriented or is meant for import
substitution, have to be taken into account, ‘The same applies for o .der-
utilizatlon of the upstream and downstream capacities if the project has higa

backward or forward linkages.

It by no means follows, therefore, that failure to carry out 1industrial
plans can oanly be attributed to deficiencies 1n plan preparation. Apart ftrom
inappropriate patterns of planning models and techniques used in developing

countrles, three main reasons may account for the difficulties 1im plan

implementation. Inese are, separation of plan preparation from plan
implementation, weak links between planning and management; and lack of

control over internal and external factors of industrial growth.

(1) Separation of plan preparation from implementation

The state of preparing plans without planning their realization is
usually referred to as the weak link between plan preparation and
implementation; and it is one of the features peculiar to planning practice

in developing countries,

Most industrial plans in developing countries are prepared mainly on the
basis of the financial potentiality ot the country and do not take into
account the actual physical potentialities required to carry out the planned
projects. In fact, in many cases these plans are but mere schemes of public
expenditures or aid to private enterprises. ‘This is of course, the first
necessary but not sufficient prerequisite for planning which necessitates

turther etforts.

The funds allocated to the industrial plan are, of course, determined by
the savings realized withiun the country and by loans received from outside, as

well as by the distribution of such savings and loans among sectors of the

national economy. Part of ine funds allocated for industrialization are to be

spent in local currency during the implementation period for the required

Pl
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mdupower, construction materials, transport and construction work, etc. [he
amount of such funds allocated in local currency in the industrial plan are
determined by tactors which difrer completely from those respoansible for the

supply and distribution of productive forces within the country.

During implementation of projects, planners and policy-makers 1n
developing countries usually reckon with a discrepancy between requirements
for the allocated tunds and available physical capacities tor converting them

into finished projacts, particularly when bottlenecks emerge.

Experience shows that the requirements of the 1industrial plan for
production tfactuors 1in developing countries often exceed local supplies of
construction materials aad civil construction capacity. [he same also applies
to Intfrastructure. Plan implementation in developing countries is frequently
atfected by congestion and bottlenecks in ports, roads and other facilities of
infrastructure., This 1s mostly the case when several projects are to be

executed at one time in a given geographical area.

(11) W2ak links between planning and management

It may be that the preparation of plans in developing countries is
carried out by a4 central planning body without due co-ordination with the
operating management of the ecconomy. The policies and programmes ot the
government's 1ndustrial operating establishments wmay have furthermore no
relation to the industrial plans. Often the national central pank adopts 1Lts
own lending programmes, while the ministy ot industry proceeds 1n dccordance
with its own investment policy. Where a licensing system for private sector
activities exlsts, it wmay be that these are unot in strict conformity with the
industrial plan, In other cases, tindustrial plans would have very little
chauce of being carried out 1f there 1s an absence ot binding directives on

the part of the decision-makers or because of ad hoc decisiors which disrupt

efforts to wmplement the plan.
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(111) Pressure of unfavourable conditions in the

internal and external market

For the majority of developing countries, the state of agriculture and
foreign trade is of crucial 1importance for their economic development and
these are exactly the areas over which, though for different reasons, they
nave practically no control. Thus, the plan of industrial development, even
if i1t 1s neatly constructed and perfectly administrated, can nevertheless be
annuled by unforeseen developments, such as floods and droughts in agriculture
or drastic reductions in price and demand for exported goods on the world

market.

Conclusions

Until recently, it was thought that the key element in industrial
planning in developing countries was the formulation of a consistent
plan. However, disappointing implementation results have proved that
although the importance of a well-prepared plan based on clearly
defined development objectives 1s indisputable, it 1is of great

significance that emphasis should be laid on plan implementation.

Difficulties in plan implementation in developing countries can

mainly be attriputed to the following factors:

(a) Separation of plan preparation from plan implementation.

(b) Weak links between planning and management.

(¢) Pressure of unfavourable conditions in the internal or external

markets.
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3. Time frames and institutional set-ups for industrial planning

(i) Duration of industrial plans

In practice, industrial plans can be of any duration. However, since
industrial planning is but an integral part of national economic planning, the
duration of industrial plans should not differ from that of plans emoracing
the whole economy. There are principally three types of 1industrial plans:
annual, medium-term and long-term. While all these plans represent
instruments for achieving industriai development, the differences 1in tneir
duration are related to the specific function which have to be exercised

within specific time periods.

- Medium-term industrial plans

A medium-term plan is usually regarded as one which covers a four-to-six
year period. In practice, tne most typical industrial plan 1s one of five
years, since experience shows that five years is short enough to permit
reasonably accurate projections and estimates to be made. Medium-term
industrial plans constitute the principal form of industrial planning. They
comprise more details than both annual and long-term plans., They determine
the major directions, objectives and tasks of industrial development as well
as the dynamics of industrial growth. Moreover, they represent the principal
link within the entire industrial planning process, Therefore, they must
ensure an organic continuity together with annual and long-term plans. In
fact, each medium-term plan must be conceived as a necessary step for the
realization of the first phase of a new long-term plan, This, of course,
requives the employment of the same methodology for all these plans, on the
one hand, and unity in the content of the major sub-sectors, on the other.
Along these lines, medium-term plans must serve as a means to specify and
correct long-term plans; and annual plans must, in turn, serve as a means to

correct and adjust medium-term plans.

- Short-term industrial plans (2 - 3 years)

In some developing countries medium-term plans are substituted by
short-term plans lasting for two to three years. This is due mainly to two

reasons: (a) markedly unstable economic conditions due to recent major




- 42 -

(political or economic) development or expected development; and (b) an

absence of adequate statistical data 1in the early stages of planning.

Thougn they may appear necessary, short-term plans are not desirable
under normal conditions. They are too short to permit reasonably accurate
projections and estimation or to embody long-range objectives of 1ndustrial
development; their role in influencing industrial development 1is limited,
since tuey do not provide adequate opportunities for mobilizing resources and

cannot be used effectively to bring about basic structural changes.

Because of the limitations of short-term plans, the central planning body
in developing countries where no medium-term and long-term industrial plans
exist must make serious efforts to create the necessary prerequisites for an

early shift to medium-term and long-term planning.

- Long-term industrial plans

Planning experience shows that long-term plans are of extreme importance
for two major reasons. First, they envisage qualitative changes in  the
industrial sector, hence giving perspective to the medium term plan,
Secondly, a number of projects cannot be fixed into medium-term plans because

the gestation period needs longer plannice periods.

Long-term plans have fewer targets and contain less details than
medium-term plans. Their targets are based on only rough approximations 1in
order to indicate priorities and enable planning authorities to concentrate
upon the most effective industrial sub-sectors when preparing medium—term
plans. They can also indicate well in advance in what areas research studies
and surveys are required before specific projects and programmes are
formulated, or shortages that might constitute serious bottlenecks to

long~term development and which require corrective action,

A few developing countries adopted long-term plans at the start of their
planning experience, but almost all of them turned out to have been 1inaccurate
for the later years of the plan period. Because of the high level ot
uncertainty which is attached to the longer-term plans, projections so far

ahead become imprecise. In many developing countries it was found more

convenient to reduce long-term plans from a 20-30 year period to 10-15 years.
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In tact, a period of 1U-15 vyears 1is widely accepted as appropriate ror
long-tera plans in these countries. It is worth mentioning here that it 1is
not advisable to develop a long-term industrial plan if long-term plans tor
the country as a wnole cannot be prepared. A long-term plan ot fitteen yedrs
defining the growth of population, national 1ncome, savings, public

consumption and investment or the allocation of means according to economic

sectors in order to set priorities can to a certain extent cover sectoral

planning needs and is very useful for the preparation of medium- and long-term

industrial plans.

- Annual 1industrial plans

As medium-term plans indicate investments for the entire plan period and
the targets to be achieved at the end of the plan period, they cannot be used
as programmes of action in the intenmnediate years. This task is gilven to
annual plans, which are indispensable as an 1nstrument for detailing exactly
what must be done to convert existing mediwa-term plans 1into programmes of

action.

Few developing countries prepare annual plans because of lack of
sufficient experience and the required statistical information. Annual plans
1n  developing countries are wusually replaced by a state budget wnichn
determines the maiun investment allocations. However, a state budget 1s not an

adequate substitute for annual plans.

Long-term, medium-term and annual plans are not distinctly separate

exercises; they are essential steps of the same planning process which should
be carried out at each level of the planning hierarchy: for example,

industrial sub-sectoral plans or 1industrial plan and other sectoral plans, as

well as the natiomal plan.

- Rolling plans

The medium-term plan is rolled if it is revised at the end of each year,
as the first year of the plan is dropped. In this connexion, the planner must

make new estimates, set new targets and add new projects to the last year ot
the plan, Thus a five-year plan for the period (to - tS) would be revised

at the of the year (to) and a new detailed medium-term plan issued for the
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period (t1 - t6). A similar procedure would be followed at the end of
each further year; the plan would then be renewed and the number of years

would remain the same.

Planning experience where rolling plans have already been introduced has
proved that this is a difficult and unnecessary exercise for developing
countries. A much better way of updating a medium-term plan and making 1t
operational is through the annual plans. Because of continuous revision and
adjustments, these plans have to be renewed and prolonged. This does not
mean, of course, that long-term and medium-term plans should be re-issued
yearly in the same way as rolling plans, since the revisions would be
indicated in the annual plans. However, on the basis of these revisions the
projections for the medium-term and long-term plans can be readjusted within
an appropriate time span so that there are always plan targets for several

years ahead.

Conclusions

A well functioning industrial planning process requires three
types of industrial plans: annual, medium-term and long-term
plans. These plans must ensure an organic continuity. They must be

unified in respect of content and methodology.

The differences in the duration of these plans are related to
their specific functions. Medium-term industrial plans constitute
the principal form of industrial growth. Long-term industrial plans
‘are required for an overall perspective and for the formulation of
the strategy of industrialization, while annual industrial plans are

necessary in order to convert medium-term plans into programmes of

action.




- 45 -

(i1) Industrial planning machinery

Due to the fact that etforts should generally be co-ordinated through an
annual financial budget, the budget office, usually located in the ministry of
finance becomes, at the initial stages of development in most developing
countries, the centre from which industrial development is more or less
monitored. However, practically all countries eventually establish a

. . . 10
separate, relatively autonomous central planning authority.—

- The central planning body

The experience of many developing countries shows that the establishment
of a central plaaning body does not substantially alter the existing practice
of fund allocation nor contribute significantly to the efficiency of
industrial plan implementation. The mere addition of a central planning body
to a government administrative apparatus without a concomitant reorganization
of the overall administrative system cannot by itself improve the efficiency
of the planning process. The planning functions to be performed by such a
body must theretore bve clearly defined in order to facilitate plan
preparation, elaboration and implementation. The absence of such clearly
defined functions weakens the operations of the central planning body. The
situation would still be more complicated if there exist more than one main
planning authority in the country because of the greater incidence of overlaps

and inter-departmental rivalries which could arise

- Authority of the central planning body in developing countries

The realistic targets set in industrial plans should be attained as
scheduled. This, in fact, constitutes a necessary condition for sustained
economic growth and requires for its success both appropriate public
management of the plan and compliance to its directives. Where the power and

leadership of the central planning body is weak, even properly prepared plans

10/ in the present Guidelines we will refer to the higher planning authority
in the country as the central planning body, whether it is a ministry of

planning or a planning commission, or by whatever name it is called.
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cannot always be implemented. Here subjective causes could lead to poor plan
implementation, especially when other, stronger forces act to alter plan
priorities or fail to abide by prior decisions made. Such would not be the
case where the central planning body has a well-defined and generally accepted
authority to oversee and provide specialized guidance to operating ministries
and other public institutions. Altermatively, plan compliance could also be
achieved by wmeans of well-defined mechanisms and systems of shared
responsibilities for plan implementtion. By these means, mandatory compliance
could be expected from public agencies concerned for meeting plan targets
which are under the control or supervision of the government. It would be
unrealistic, however, to give binding directives to that part of the plan
concerned with activities of the economy which do not fall under the
supervision and control of the government. This part should, therefore, be

covered only by appropriate mechanism of industrial regulations, incentives

and sanctions.

- Industrial planning bodies and relevant planning units

The setting-up of a central planning body is a desirable first step in
planning but does not mean that the planning process has already been
established. This is due to the fact that planning is not the concern of one
single organizational body but of an entirety of operating organizations
within both the public and private sector as well as of the labour force. The
effective formulation and implementation of an industrial plan requires that
every unit of the public industrial sector, as well as representatives of
private 1industrial sector, contribute to the process. Therefore, it 1is
extremely necessary that all these parties are mobilized in the process of
planning and assigned planning tasks within their area of competence, The
planning functions should ideally be distributed among ther in conformity with
the structure of the industrial sector. This of course necessitates the
establishment of special planning bodies within government departments and
public sector organs at all levels of the management of the industry in
compliance with the structure of the industrial sector, as follows: (See also

figure 2.1)

- Plarning department (or departments) at the industrial ministry

level.




Figure 2.1

The appropriate organization of institutional industrial planning system in developing countries

- - = - - —

Other
Economic

Regional
Planning

Sectors

- - K=

Department

l

///M’——\\\

/ The A
5| Central \,
:\ Planning /:
>\ Body S

N /

~

]

!
'
|
x
|
1

Unit for planning
the traditional
sector

Unit for planning

Department of

Financial Planning

Science and
Technology and

the modern private Planning Department Ener and
industrial sector j¢ (Ministry of | e—> (Ministry of gy
Manpower Planning
Industry) Finance)
Departments
_———) p A—
| ]
{ A
Department of Department of Regional
Planning (design Planning (sub- Units of
» and technical [e—> sectoral Ministry of
organization - managerial Industry
Ministry of organization)

lanning
(Public
,. Enterprise)

T

Y

\ Z

-L"_




-[‘8_

- vepartwents for planning the industrial sub-sector, ror example,
construction materials, chemicals, textiles, engineering industries,
1
etc.k—/
- Planning department at the level of each public industrial

enterprise.

- Planning units to cover the establishment of new projects.

- Regional planning units.

- Planning units for the private modern and traditional industrial

12/

sector at the country level.—

In addition to the industrial planning bodies, industrial planning
requires inputs from manpower, financial, tecnnological and energy departments
which call for close interaction of the government departments, financial

institutions, R & L set-ups and training institutions concerned.

(iii)  The organizaticnal set-up and the respective distribution

of industrial planning functions

In order to enable the planning machinery to function efficiently it 1is
necessary to build up an appropriate overall planning structure, The planning
structure must be designed in such a way as to facilitate a coherent,
consistent and iterative pianning process, from the highest to the lowest

planning bodies and from the lowest to the highest.

—
-
~

For developing countries where these sub-sectors nave not yet been
developed and there is scarcity of experienced planners, these and the
following units could at first be included in the planning department of
the ministry of 1industry. Then, step-by-step with the development ot
industry, they could - veloped as separate units,

|

12/ These units could be 1+ . in the Chambers of Commerce and Industry or

the associations for manufazturers or any other institution wnich is in a
position to represent the interests of the private manufacturing sector.
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- Functions of the central planning body

The central planning body 1s the key planning organization in the country

responsible for:

- The formulations and revision of long-term, medium-term and annual

national plans;

- The co-ordination of the sectoral plans within the central planning

body;

- The preparation of annual operational plans for implementating

medium—term plans;

- The follow-up of plan implementation including periodic reporting

and evaluating of the progress of plan implementation;

- The recon-endation and formulation of policies, instruments and
other measures required to mobilize finamcial, material and human
resources for implementing that part of the industrial plan dealing

with the public sector;

- The formulation of means and policies in order to direct the
activities of private sector towards achieving plan targets such as

price, credit, customs policies;

- The development of methodologies of planning to promote
comprehensive organization of all planning activities and compliance

thereto; and

- The sensitization of policy-makers, engineers, administrative
officials and the labour force as well as dissemination of
information to the people concerning the plan's targets and

difficulties facing plan implementation,

- Functions of the industrial planning body

Each of the industrial planning bodies must be responsible for the

following in its field of operation:
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- Formulation and revision of long~term, medium-term and annual plans.

- The preparation of an annual operational plan for implementing the

medium-term plan.

Plan implementation and follow-up activity.

The needs and specific functions of each industrial planning body are as

follows:

(a) Planning departments at the level of public industrial enterprises

Planning departments at the level of public industrial enterprises
constitute basic industrial planning units in economies with pronounced public

sector activities. Their plans consist of the following:

- A plan of production (output, costs and profit)

- A plan of investment and depreciation of fixed assets
- A plan of labour forces and labour productivity

- A plan of technology

- A plan of economic utilization of inputs

- A plan of social and infrastructural investments

- Evaluation of efficiency and plan indicators.

These plans are to be submitted to the sub-sectoral planning departments.

(b) Planning departments of technical organizations

The functions of technical organizations within the ministries of
industry include the tentative selection of project, choice of technology,
integration of proposed new capacities with existing ones, co-ordination of
new projects with the relevant economic activities and their locations, as
well as fitting projects into the long-term plans in respect of output,
inputs, employment and investment requirements. In cases of expansion of
existing production, tnese functions are carried out in collaboration with the

planning departments of the public enterprises and sub-sectoral economic

managerial organizations.
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(c) Planning departments of the sub-sectoral economic managerial

organizatiouns

Managerial organizations for each industrial sub-sector, for
example, an economic managerial organ for mechanical engineering, or for
construction materials, or for chemicals and petrochemicals are responsible
for the preparation and implementation of sub-sectoral plans aiming at
integrating the activities of industrial public and private enterprises as

well as traditional production units. Thus these organizations are

responsible for the co-ordination of the plan of all production units ot the
snb-sector in question. They must also co-ordinate their work in respect of
long-term plans both with the planning departments or the technical
organizations in connexion with the planned projects of the sub-sector and
with the planning units in private and traditional industrial sectors. The
sucr-gsectoral plans are thence submitted to the planning department in the
ministry of industry in the preparation of the industrial plan of whicn they

constitute the main inputs.

(d) Planning unit for the private traditional sector

To integrate handicrafts and cottage industries 1in the process ot
plan elaboration, promotion and development organizations are set up either
within ministries of industry or planning or as separate entities. The
planning wunits of such organizations are responsible for revealing the
problems of the traditional sector, such as prices and availabilities of
inputs or prices of the competitive local and foreign products; for
investigating the best ways for promoting production in the sector; for
co-ordinating plan preparation with the planning departments of the
sub-sectoral economic managerial organizations as well as for fostering
effective co-operation; for disseminating information on legislation and
policies covering the traditional activities; and tor investigating the
system of relative prices and rural economic and social infrastructures
necessary for improving the functioning of the traditional seclor, as well as

possibilities for creating partial-time manufacturing activities in regions

where partial-time agriculture is dominant.
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(e) Planning units for the private modern industrial sector

Planning units for the private modern industrial sector play an
important role in defining the potentiality of the private sector and the
constraints which impede its  developument. They wmonitor expansion
possibilities for the private sector and negotiate with the ministry of
industry and the central planning body over government policies required for
the effective participation of the private industrial sector. The outcome or
consultations are reflected in position papers which are submitted to the
planning unit of the ministry of industry and/or to the central planning body

as appropriate.

(f) Regional planning units

Regional planning units have a significant role to play in planning
the location of 1industrial production and the regional structure of the
economy, both of which have substantial effect 1in fostering the regional
balance of the entire economy. Regional planning units are responsible for
analysing in each region two groups of specific development functions, namely
(a) the geographical distribution of population, mineral, soil, water and
agricultural resources, etc.; and (b) the social conditions of location,
such as the degree of industrial concentration, speclalization and
co-ordination ot material production and services. These permit the units to
play considerable role in the choice of location of new industrial projects
through the rational co-ordination among industries within a single region,
and the redistribution and restructuring of industrial capacities, industrial
inputs and development of infrastructures in accordance with geographical

division of labour and natural resources endowments. They also report on

difficulties and bottlenecks encountered in plan implementation.
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(iv) The unity of planning and management in industry

The unity of planning and management 1s the corner stone of the planning
process. The managerial set-up mentioned above which 1link the central
planning body witn all other industrial planning bodies, creates the necessary
prerequisite for mobilizing national economic agents and the administrations
of industrial operating units in the planning process through preparation,
elaboration and follow-up of plan implementation. Further possibilities for
strengthening co-ordination between the central planning body and the ministry
of industry (or ministries of industry) and other industrial operating units
need also to be explored by the industrial plamner at the outset of the
planning process witn a view to fostering the integrity of the planning
process., For example, experience in developing countries shows that in order
to closely link activities of the ministry of 1industry and other key
industrial organizations and institutions in the planning process, the central
planning body could benefit from an advisory panel which is formally made up

of the ministers or managers concerned.

(v) Structure and content of industrial plans

The structure of industrial plans in developing countries should retlect

the following:

(a) The type of ownership and the extent to which the government can

exercise control over the activities under its ownership.

(b) The division of labour within tne industrial sector and the

managerial system used.

(c) Tne regional distribution of the labour force and the natural and

material resources targeted for utilization.

Thus, the industrial plan in developing countries comprises of three

parts (see figure 2.2):




Figure 2.2

The appropriate structure of industrial plans in developing countries
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(a) The first part relates to those activities for which the govermnent
has primary responsibility for initiating and implementing. This
usually covers the activities of the public sector and industries
which are considered as strategic for self-sustained
industrialization or for reasons of safeguarding national interest.
It falls upon goverament to justify economic viability, negotiate
investment cond1itiouns and install suitable managerial and

operational systems.

(b) The second part of the industrial plan concerns those activities of
industry which are partly owned by the government and for which it
shares responsibilities for performance with the private sector.
The plan should spell out the necessary conditions for these

activities to contribute to plan objectives and targets.

(c) The third part of the plan 1is concerned with the private modern and
traditional industrial sectors for which the plan should pronounce
the policy and incentive measures required for the sectors to meet

plan targets.

The weights in the overall economy of these parts will vary from country
to country. In countries where the public sector is dominant, the share of
the first part will be very high, whereas in countries where a government
cannot exercise state control over all industrial activities within the public
sectors where the snare of public sector is rather small, the industrial plan

will consist mainly of the third part.

In order to easure fulfillment of plan targets there must exist effective

linkages between the enterprises at the three levels. The part of the plan

dealing with strategies, policies and instruments must ensure these linkages

and promote coherence, consistency and mutuality of action.

The industrial plan is further sub-divided by sub-sectoral plans (see
figure 2.3) to indicate specific areas and corresponding actors. For example,
a plan for construction materials or a plan tor textiles, etc. These plans in

turn are further sub-divided by plans for enterprises - plans of the

enterprises of engincering industries, for example. Finally, regional

industrial plans are necessary so as to ensure the distribution of manpower
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and materials and to avoid possible bottlenecks 1in infrastructures and support
services. such a disaggregation of industrial plans facilitates a wide
participation of managers, administrators and the labour force at the level of
each industrial enterprise. Ian this way developlng countries can greatly
improve the quality of their industrial plans, by jointly finding the best
solutions for industrialization in general and each sub-sector or enterprise
of responsibility in particular., This requires, of course, an appropriate

course of planning to facilitate the drawing up of a coherent industrial plan.

(vi) The course of planning

The course of 1ndustrial planning in general must be designed in such a
way as to ensure a proper sequence of action and an 1interlocking of the
different steps 1in industrial plan elaboration. The course of planning

usually proceeds as follows:

- The central planning body prepares the first draft of a national
plan on the basis of past experience and in accordance with a determined
number of macro economic =2ggregates, such as growth of CDP and population,
distribution of income on private consumption and public investment, etc. The
draft 1is prepared on the basis of analytical surveys of tue existing
production structures and capacities of the economic sectors including the
traditional sector; assessment of natural resources, manpower and state ot
the arts in technology; capacity review of infrastructure facilities and
support services; evaluation of policy measures, instruments and mechanisms;
assessment of savings and investment rates, exports and imports capacities.
The first draft ot the economic plan is then sub-divided vy economic sectors
in accordance with their assigned roles. The industrial plan should then be

sub~divided in accordance witn its structure, as has been mentioned above.

- Within the above framework and based on the assessment of the
various economic factors, the elaboration of the industria. plan proceeds with
plans for enterprises and plans for sub-sectors at the level of the planning
department of the economic managerial organs. These plans, together with the

plans o1 the private industrial and traditional sectors are elaborated and

co-ordinated within the planning department of the ministry of industry which
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is responsible for producing sub-sectoral and sectoral master plans
accompanied by the policy measures and instruments required for 1its

implementation.

- The course of industrial planning comprises vertical and horizontal
relations. Vertical industrial planning relations cover the stages between
enterprises and the economic managerial organs of the sub-sector on the one
hand, and between the latter and the ministry of industry on the other.
Horizontal industrial planning relations cover the harmonization between
enterprises within the same sub-sector (public or private). Harmonization
should also exist at the level of planning departments of the economic
managerial organs and their counterparts within other state organs. Of great
significance 1s the mutual co-ordination and 1integration of projects of
sectoral and territorial plans and programmes into a single industrial plan.
This 1s a necessary condition and the basis for carrying out a unified

industrialization policy within the designated plan period.

- The elaboration of an industrial plan in this way facilitates the
economy-wide mobilization of resources and factor inputs. This kind ot
elatoration calls for repeated revision of sectoral targets due to the
complexity of 1interlinked activities and of target co-ordination. The
repetition of computations of the interlinked activities at each stage leads
to optimum results from which plan targets are derived. This process of
repetitious and step-wise approximation is referred to in planning practice as

the iterative process.

- The targets of each enterprise or sub-sector can be contradictory in
one way or another to other enterprises within the same sector or other
sectors of the economy. This is why it is impossible to cover all relevant
interdependent targets of the plan by one single course of planning or one
single planning body. The practice of countries with planning tradition shows

that during the course of plan elaboration, plan drafts are often reformulated

then examined and made more precise during the next planning stages.




Figure 2.4

The Course of Industrial Planning for Annual Plans
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4, Public management of industrial plans

(1) Follow-up of industrial plan implementation

In the first section of this chapter it has been shown that plan
implementation in developing countries constitutes the major bottleneck 1in the
industrial planning process in developing countries. The need for continuous
and sustained monitoring of plan implementation stems simply from the fact
that non-achievement or inconsistent achievement of plan targets will cause
disproportional and interrupted industrial development. The preparation,
implementation and follow-up of plans are organical phases of the perpetual
process of planning. It is impossible to plan simply by preparing and
implementing plans from time to time. Planning requires constant attention on
the part of the planners and a systematic follow-up and analysis of the

failures and successes.

The implementation of industrial plan in developing countries is usually
decentralized in a number of sub-sectoral, functional and entrepreneurial
operating organizations under the aegis, guidance and supervision of the
ministry or ministries of industry, whereas evaluation of a plan's progress is
centralized 1in the central planning body. Such evaluation depends on
complete, accurate and timely reports on the progres of the execution of
industrial projects, based on the respective responsibilities defined in the
plan for achieving targets. The establishment of new productive capacities
calls for the completion of preinvestment studies in accordance with the time
frame 1indicated for start-up of production. Monitoring of this by the
minlstry of industry reveals causes of delays incurred in respect of both tne
public and private sector so as to make it possible to take timely corrective
action. Increased production from existing enterprises is the responsibility
of managers and consequently it falls upon them to monitor implementation and
report on difficulties and bottlenecks encountered. Witn regard to the
private sector, the central planning body relies on an appropriate system of
consultations as well as regulations, penalties and incentives in order to

ensure that the rate and level of implementation adheres to the plan.

Follow-up of industrial plans must cover both the plan of the existing

enterprises and of the enterprises under construction. The latter are ot

extreme significance for developing countries, particularly in the 1initial
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stages of industrialization. Follow-up offices must therefore be established
within the above mentioned planning units. Moreover, experience shows that in
order to improve the implementation of new industrial projects in developing
countries it 1s important that the capacity of the construction be
strengthened in order to reduce the gestation periods and costs of industrial

project implementation.

To facilitate the follow-up of plan implementation it is necessary that a
plan specify targets and responsibilities assigned to enterprises, economic
managerial organizations and design and technical organizations, planning
units of private modern and traditional sectors, the ministry of industry and
the central planning body. The planner and decision-makers can then evaluate
the extent to which the plan targets have been achieved during plan
implementation. In this connexion, plan control means a systematic follow-up
in the form of a statistical analysis comparing planned and actual figures.
The report on the 1implementation of the plan must be based on the same

indicators as those of plan elaboration (See figure 2.5)

In order to facilitate a proper follow-up of implementation of industrial
plans and to avoid possible delays in execution, a reporting system must be
established among the industrial planning bodies., The reports must permit
identification of potential bottlenecks as <early as possible; determination
of their causes; evaluation of the extent to which deviations threaten the
achievement of plan targets; and formulation of recommendations on corrective

measures required.

To enable a comparison of performance with planned schedule, a reporting

system must take account of the following requirements:

(a) The reports must be made at least quarterly; they must be

standardized, simple, short and expressed in physical and monetary units,

(b) The quarterly report or the implementation of new projects must

indicate the progress made, 1in physical and monetary terms, as well as

bottlenecks and constraints encountered.
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Figure 2.5

Chart of plan follow-up
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(c) The quarterly reports on planned production targets in existing
enterprises must include information on the utilization of capacities, the

rational use of materials and adherence to the cost plan.

(d) The central planning body must itself publish a quarterly report on
the basis of reports received from industrial planning bodies and other
bodies, indicating the potential bottlenecks and their causes and suggesting

measures for plan adjustment.

(e) The central planning body must also prepare a comprehensive
implementation report covering the period of medium-term plans, with a
detailed description of past trends, and problems and constraints that nave

occurred during the period in question.

(f) Follow-up reports must be made public so as to mobilize public

support and participation in project implementation.

(ii) Policy instruments for the implementation of an industrial plan

Taking into account the complexity of the socio-economic aspects
connected with the achievements of plan targets, it 1is evident that the

planning authorities require two categories of policies.

General policies

- Policies for popularization of the plan and organization of the
active participation of the people concerned in each field of
activity.

- Measures to be taken by the government for implementing the plan,
such as incentives and penalties.

- An appropriate price policy fer the whole economy.

- Appropriate policiee concerning foreign trade, foreign exchange and
foreign investment policies.

- Credit policy.

- Manpower policy (wages, training, conditi:.. of labour, status of

women and cther related social policy elements).
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- Techuological development policies. Lt should be pointed out that

due consideration should be given here to environmental protection.

Specific policies

All policies mentioned below have implications on the state budget. It
is crucial therefore to rank them in such a way that the current budget 1is at

least balanced.

- Specific policies feor administrative institutions:
- to create or streamline institutions as necessary in order to
facilitate and/or speed up implementation of the plan;
- governments should ensure that the targets specified in the
plan are fulfilled at the level of the respective ministries

and governmental bodies.

- specific policies for the private secter, both modern and
traditional, in addition to general policies, so that the activities in the
private sector are in harmony with the plan objectives such as licensing
policies and incentives measures 1in connexion with credit policy, sectoral,
sub-sectoral and orientation, the technology wutilized and the contracting
policy with the public specifying the policies for domestic and foreign

investment.

- Specific policy measures to upgrade the socio-economic conditions of
the traditional sector, such as, among others, extension services,
entrepreneurship development, production and marketing co-operatives,

training, design and product development, etc.

- Specific policy mesures to increase the linkages between the

industrial and agricultural sectors, such as:

- the creation of conditions conducive to socio-economic
development;
- the organization of storage, transportation and marketing of

agricultural products;

- the supply of necessary inputs;
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- the encouragement of the development of different types of
co-operatives;

- the organization of off-seasonal activities to complement and
supplement agricultural activities and incomes; and

- the organization of extension services.

The objectives of industrial policy could thus be promoted through
several instruments, Higher income and employment generation could be
attained through the investment process itself but wages and fiscal policies
may be required to attain balance of payments equilibrium and taxation for
income distribution goals. Tariffs, controls and multiple exchange rates are
used to expand and protect domestic industry. The level of tariff protectiou
may vary from one industry to another depending on a country's perception of
the degrez of self-sufficiency it wishes to attain based on the size of its
domestic market and availability of natural resources. Administrative
controls which comprise of such instruments as investment licensing, import
licensing and foreign exchange permits are used because market prices cannot

be relied upon to ensure allocative efficiency.

The planner would need to analyse the effects of these policy instruments
on income distribution, employment, the rate of savings, imports and exports
and the balance of payments. Some have argued that promotional measures such
as incentives, export subsidies and multiple exchange rates are superior to
mere protection of encouraging industry. Gross differences 1in foreign
exchange yields per unit of domestic resource investment among
import-replacing and export-producing activities may convey the impression
that considerations of comparative advantage are being mneglected unless
refuted by a showing of substantial external economies, a demonstration that
domestic resource inputs have low social cost, or by an evidence that the

activity in question is an infant industry that would grow to robust maturity.

The arguments for restrictive commercial policies versus promotional
measures are well documented in the economic literature. The choice between
them and the extent to which they would be applied have to be determined in
the course of preparing the plan., Developing countries have by and large
derived experiences from the application of various policy instruments with

varying degrees of success. Each country faces a different set of problems

and potentials for resolving them depending on its size, stage of
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industrialization and degree to which it considers it feasible to adopt
inward- or outward-looking industrial policies or a mixture thereof. This
aspect of the problem is discussed in the ensuing chapter of the Guidelines,
i.e. Chapter VI. What needs to be underlined here is that the planner should
identify 1in the process of plan formulation the choice of the set of
instruments to be used to pursue the attainment of industrial policy aims
based on an evaluation of the policy instruments used in the past and their

potentials to meet the requiremeats of industrialization objectives in the

future.

i
t
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ILL. STRATEGY OPTIONS IN INDUSTKIAL PLANNING

Industrial plan strategies

Industrial development strategies coanstitute the overall framework within
which industrialization must take place and the goals towards whicn 1t should
be oriented to bring about a self-sustaining process of 1industrial
development. In a great unumber of cases, failure to formulate and imp lement
industrial plans in developing countries is indirectly attributed to the lack
ot clearly defined and explicitly stated development strategies. However,
there does not exist a universally applicable set of strategies tor all
developing countries, due primarily to tne diversity of developing countries
in respect of their stages of development, per capita 1ncome, economic
structure, pepulation and factor endowment. Each country will have to adopt
its own strategy based on it priorities and a realistic assessment of what it
could achieve in tne short- and long-term time frame. strategy options could
vary widely in accordance with the level of industrialization attained, a
country's endowment of resources and factor inputs, and 1its potentials for
mobilizing the external technological and financial resources to supplement

and complement its own efforts.

In general terms, countries could be grouped in accordance with the

following criteria:

{(a) Those that have an important internal market and are seeklng to

industrialize making use of that market;

(b) Those that are highly export-oriented in manufactures;

(c) Those that are primary goods manufacturers: agro and other

processing industries; and

(d) LDCs whose main source of production is agriculture.

The first group of countries generally consists of all those countries

which have passed througi the entire state of import substitution for finished

consumer goods and have entered the stage at which they are now able to
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cowpine tne export of wmanutactures with a fairly advanced substitution ot
imports, including the domestic production of a range of equipments. Tae
second group consists of countries wnicn, witnout having pdssed through any
significant 1mport-substitution phase, have begun to export, mainly to the
developed countriles, with reliance on their cneap Ldabour and a uign degree ot
dependence on foreign sources for the input and equipment required by their
manulacturing activities. Ine third group of countries are tnose wilch nave
introduced important industrial productive facilities based ou their natural
resources but winicn have yet +to widen and dilversify tneir 1adustrial
structures. The fourth group of countries consists of all those endowed with
meagre natural resources and lacking the entrepreneurial, tecnnological and

infrastructural prerequisites for industrialization.

bue to the great diftferences among developing countries, therefore, the
planner in each country must envisage an appropriate set of strategles and
must also readjust these strategies from one industrial plan to anotner. Some
vt the specific characteristics of strategies for ditferent groups of
developing countries will ope indicated while discussing the 1ndividual

strategies,

1. Basic 1industries strategy

In order to ensure a sustained industrial growth in developing
countries, the baslc strategic sectors ot the economy should be
given priority, These sectors are of great sigunificance for
industrialization pecause they glve rise to backward and torward
linkages 1n domestic production thus strengthening the process of

selt-sustaining inaustrialization

The pasic industries strategy presupposes a aighly integrated pattern of

industrial development whetner in relation to group (a) countries individually

or other developing countries in the framework of regional and multinational




industrial co-operation arrangements or on the bdsis ot well-1dentitiea
natural resources or uneeds for esseantial consumer goods. The plan 1must
identity the sub-sectoral priorities and core-projects tor which a country
wisnes to develop internal capacities and capabilities of skills and
technology so as to develop tne strategic products necessary rLor 1ts

industrialization.

The basic industries strategy approach does not imply an autarcnik system
aimed at complete selr-sufficiency. [nere is neitner tne uneed, nor 1n most
cases the possibility, to create immediately an 1industrial basis enabling
complete seli-reliant developmeat. It 1s uot tftor tnat purpuse tnat tae
policy-maker and planner singles out this strategy in the plan but with the
aim of diversitying tne country's industrial structure by tftostering the
optimal utilization of natural resources and interlinked production of
capital, 1intermediate and consuner goods. fhe plan must 1deutify tue
progressive share wnich the country would wisn to acquire and that part which
1t 1atends to meet through dJomestic production. [he objectives of
selt-reliant and selt-sustaining growth require bullt=-in mechanilsms for
organlc growtn, tendlng to restructure the economy in terms ot 1ncreasing the
internal puysical capital potential and strengthening internal intersectoral

relations, thereby progressively enhancing the internal dynamics of growtii.

The strategic oojectives which the planner nas to address himselt to, in

tuls context, ilnclude the following:

(a) The achievement of total mastery of the technology of producer goods
such as machine tools, neavy power-generation equipment, capital goous for the
consumer and intermediate goods industries and a range of the required common

facilities equipment;

(b) The development of the capital goods industry which meet the
country's needs, 1its potentials and its long-term development prospects i the
context of co-operation with other developing countries witn the aim ot

fostering speciaiization, complementarity and trade;

(c) Ihe narnessing of tne entire national industrial potential to supply

agriculture, at reasonavle prices, with insecticides, terti1lizers and heavy

and light fdrm machinery. As for heavy agricultural equipment, original




prototypes must De developed das rar as possiole. The buiiding and transport

sectors must also pe provided witin the 1nputs and equipment they require;

(d) The development of domestic capacity tor the provision of essential

needs Ln respect ol education health and nousing;

(e) The export of finished 1industrial coansumer products with a nign
value-added content and of industrial intermediates aud equipments to both the

developed and developiug countries;

The size of tne market is crucial to the strategy of basic industries,
tor the size of market for tne capital and intermediate goods 1ndustries
matters ftar more than 1t does 1n the case of consumer goods and agro-based
industries. The size constraint here means that developlug couantries whici
have a large population and markets are more able to follow this strategy tnan

. . . . 1
medium and relatively small and smallish developing countrles.—i

In order to clearly identify the possibilities for relatively smallish
and small developing countr s 1n establishing capacities for difterent groups
of basic 1industries, it is necessary that the planner carry out 1in-depth

investigations, inter alia, of the rolilowing:

(a) Caiculate tne minimal economic size of production of major groups of

basic 1industries and for ditferent stages of production on the basis of the
country's specific requirements. In this way the planner can identity
processes and stages which coula be economically justifiable. For example, in
many relatively small and smallish developing countries, the establishment of
small re-roiling mills tor the main steel products has bveen shown to be

economically justifiable,

(b) bkxamine the possibilities of efficient small-size units for basic
industries, such as steel mills, as well as alternative products wnich require
less capital-intensive methods and small size of production., Brick, tile and

lime kilns are also generally smail, dispersed, low in capital cost, tuelled

13/ We may define small developing countries as those with a population of up

to one million and of low per capita income, and smallisn oetween one and
ten millions, as well as those with less than one willion, out of

relatively nigh per cap.ta 1income.




by oil, wood, peat or coal, whichever is available and economical, and serve a
quite limited market radius. Another example 1s to encourage lignt
engineering workshops for rural areas and small-scale mechanical engineering
units for metal-work repairs and the production of certain spares and simple
products. For island developing countries, repairs Lor sea-related activities

1s of 1mportance.

(c) Examine the possibilities tor co-operation among developing
countries, especially on the regional and sub-regional pasis. Given tnat sowme
countries do not dispose of the resources to establisn such industries, while
otuers do not have large enough markets, by fooling resources and establishing
multinational industries which penefit from economies of scale, they would not
only overcome the current constraints upon tneir industrial development but
would also contribute to the realization of collective self-reliance and

sel f-sustained industrialization.

2. Import substitution strategy

Industrial growth, particularly in the initial stages of
industrialization, 1is in most developing countries closely linked with import
substitution, i.e., with the introduction of the domestic production of
articles previously imported. In tnis sense, the import substitutlon strategy
overlaps with the basic industries strategy. Tne latter is in tact, to some
extent, also import substitution of capital and 1ntermediate goods which were

previously imported.

A number of factors have contributed to the emphasis given to this
strategy by several countries 1in tnelr industrialization plans. Firotly,
import substitution implies that demand already exists. secondly, 1mport
substitution provides new industrial undertakings in developing couatries with
substantial advantages due to the high costs of overseas freight, insurance
and other related expenses entailed in importing finished products. Thirdly,
import substitution nas the advantage of reducing the continuous outflow of
foreign exchange, if the intermediates could be produced locally. Apove all
the strategy is pursued for the possibilities it offers to foster

industrialization through the learning-by-doing process 1i.e., the 1ntdnt

industry argum:nt for tariff protection.

S—




import substitution strategy has, nowever, obvious drawvacks. First, it
mignt lead to a distortion of consumption and production patterns and
consequently to 1nappropriate allocation of scarce resources. The real costs
might outweigh the real benefits. Secondly, it might result 1n dn
entrenchment of technvological dependence, particularly wnere the 1mport
supstitutes are of the final processing type. In these cases the domestic
added value generated 1in the country is small and might even be negative at
world prices because of the continued import of semi-processed intermediates
and components of relatively high vailue. lhis problem is more pronounced 1n
the LDCs wihere the intermediates required cannot be manufactured domestically
eltuer because of tneir small markets and/or vecduse uof the requiremeut ot tue
mother company or owner of the branch to adhere to quality norms of the final
product wnich obviates changes 1in product design. The shitting of imports
trom tne product to the intermediates creates backward linkages with suppliers
avroad 1nstead of naving the freedom to purcnase the tinal commodity froin
various sources, thus tendilng to perpetuate dependency.ﬁi/ Thirdly, the
import substitution strategy might result 1in an industrial structure which
lays first claims on domestic and roreign exchange resources even if 1t 1is

recognized that 1ts economic costs outweigh its benefits.

The planner, therefore, ftaces difticult choices., He must satisty himself
tnat the import substitution product singled out for domestic manuracture
meets the criteria that would make possiole tor 1t to contribute to plan
objectives, 1n terms of (a) net national oenetits ftrom the vantage point of
the ndational ecouomy; (b) allocation efficiency of scarce Lnvestment
resources; (c) net savings of foreign exchange over the life-time oL tne
project; or (d) the potentials tuat the investment orters for the acquisition
of technology and tne prospect that 1t would give rise to an expanding circuit

of markets, 1ncomes and re-investment,

These concerns suggest, therefore, the need to subject each 1import
substitute project to close scrutiny prior to 1t inclusion 1in the planner
investment programme. A system of project evaluation dad screening should be

an 1ntegral part of the planning process to ensure commercial and economic

14/ For further details see the Annex (snifting trom import of final products
to tneir intermediates).




protitaoility c¢riteria dre met, If tnat snould wnot be case, then tine
justifications for 1including cnhe project should ve explicitly stated:
learning-by-doing, merit want, job creation  or 1acome distribucion
objectives. Even 1n these cases, the planner should attempt to assess and

project that in the long-run tne economic penetits would outwelgh costs.

3. bxport promotion strategy

This approach 1s universally sougnt in order to alleviate the foreign
exchdange constraint on industrialization. As a country 1industrializes, the
foreign exchange gap widens because of the increasing volume of 1imports of
industrial raw materials and producer and latermeaiate goods to which tie
process gives rise, Commodity exports cannot by themselves cope witn the
neeuas of foreign excnange for sustained growth and industrialization. The
case tor export promotion strategy lies on che absolute and comparative
advantages existing 1in the developlng countries to develop capacities and

capabilities in manufacturing for exports.

Ine export of manufactured products from the countries producing tne raw
materials results in greater employment opoortunities besides considerably
i1ncreasing the amount for value adaed dJderived from partial or complete
processing of raw materials into semi-finished or finished 1ndustrial
products, The export of manufactures from pasically industrialized countries
such as those 1n group (b}lé/ calls for greater 1internal integration of
tnelr export-oriented industrial sectors, such as text les and electronics, so

that domestic production of industrial 1nputs and capital goods are attained.

[he selection of tue components of the export sector calls for in-depth
analysis and evaluation. In conducting the analysis, necessary adjustments
have to be made, on the one hand, for support extended in the ftorm of

remission of import duties and concessional prices of infrastructural services

15/ see page 69.
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and, on tne otner, tor transfer purdens wnich the export sector carries
without getting the refunds paid as import duties on capital and equipment.
Moreover, the industrial planaer should reckon with the following problems

connected with the creation of additional production capacities for expcrts:

ta) The 1intensification of exploitation of non-renewable mineral

resources necessary for tne processing of commodities for export could lead to

thelr depletion;

(b) 'Ine export of processed agricultural products wight create ser-ous

tood snortages at nome;

(c) TIhe export of manufactured procucts entails cost componeuts in
foreign excnange, sucn as technolo machinery and equipment and spere

8 8Y s y quipaent, P
parts, as well as costs for the import of 1intermediate  semi-processed

products and roreign skills. These could oftset the benefits from exports;

(d) Iuternational warkets are subject to substantial wvariations.
Theretore, if tne market penetration cannot remaln stable, the new capacity

created might remain 1dle, thereby creating additional cost burdeans;

(e) Protectionism 1n developed countries tends to reduce the eventual

advantage obtained by building up extra capacities tor export,

In tue area of export ovuild-up, co-operation among the developing
countries could play an 1invaluable role. Tue countries could eacoer into
bDilateral, triangular or multilateral agreemencs. For example, a country
having rich deposits of bauxite cculd produce alumina; one having excessive
energy sources could convert alumina i1nto 4dluminium; one having a developed
metal working and engineering 1industry could produce the daown-stream
fabrication and products, This type of co-operation could be nelpful in the

installation of large-scale plants taking fulJl advantage of economies of scale

in addition to tactor endowments.
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4. Resource utilization strategy

Rescurce-based 1industrialization offers possibilities tor strengthening
tnter-sectoril and inter—industry lilnkages in the national economy, wnetuar
pursued under an import substitution or export promotional strategy. Thus 1in
terms of tne objectives of self-reiiant and self-sustaining growth, the
development of resource-based core industries are of great significance ror
developing countries 12/. 0Of particular significance are  agro-based
industries, Tnese 1ndustries must be given priority among consumer goods and
intermedirate industries for they can directly meet the basic needs of the
population and concribute to the integration of ditterent secturs of tue
economy. They have a sigrificant :impact on tne pace and pattern of economic
growth and industrial development, particularly in least developed,

land~locked and 1island developing countries.

The planner snould detine tne conditions under whicn the strategy would
best contribute to plan objectives. To do so, in-depth assessments would have
to oe carried ocut, First, each couatry needs to survey 1ts 1udustrial raw
mcterial resource base, which comprises minerals, agriculture and forest
products, biomass, livestock, fisi and poultry; 1aland water resourcec and

ocean resources; and renewable and non-renewable energy resources.

Secondly, 1in order to gear industrial production to resource. supply 1in
the country, 1t 18 ot extreme significance that planners choese the
appropriate commodities which could be produced on the basis ot availdote,
particularly abundent domestic resources, 1.e, product rchoice, product design
and the inputs required for their production. For example, textiles could be
produced on the basis of different technologies ranging from hand looms to
highly autcmated Jooms. They could be produced in difterent torms and rrow

different materials, for example, natural or artificial tibres.

16/ Resource ©pased core 1ndustries are defined 4s 1ndustries using
domestically availiaole rvesources, lhey coastitute 4 nucleds providing
bJslc inputs into 1ndustry and other priority sectors and/or producing
goods and services to meet vasic needs, UNIDU, Fourth General Conterence
ot UNIDO, Vienna, 2 - 18 august 1984, item 6, fne Industrial
Development Decade for Atrica. Review of Prugress dand Proposals on Ways
and Means to Attailn its Ubjectives, Background Paper, P.12




To be sure, a countless number of possibilities exist for mutual
substitution, not only among inputs necessary to produce a certain commod1lty
put 4lso among commodities of a certain value. Tne scleantiric tecunvlogical
revolution has widened substantially the number of such alternative variants
ot ianputs and comnodities. For example, the use of abundant wheat or rice
straw tor paper production, particularly in areas where timber s imported or
lasutriclient, or the use of bdgasse as energy source tor the production ot
bricks and other coastruction materials. aAnother example would ve the use of
napnta or dssocidled gas witi oil to produce sponge iron lnstead of rmporting

coal.

Tnirdly, tne planner snould 1identity and define the range of
possibilities tor linking as wany industrial capacities as possipie to the
abundant raw materials existing in the country. For example, in cases wuere
timoer 1s surficiently availaoie, tne planner must encourage through different
measures the utilization of timber to produce construction materials,
furniture, paper and otner commodities, In cases where nuge electricdl power
could be generated from hydro-power stations, energy-intensive industries and
processes could ve justified, sucn as 1lron and steel and aluminium production

as well as other metallurgical industries.

The strategy could equally pe applicable to developing countries which
dispose only of few or undiversified 1ndustrial raw waterials for new
industrial capacities could also be created based on Lmported raw mdterlals.
‘'lhere are a number of examples where countries have 1industrialized without
disposing of diversitied industrial raw materials. fhe planner snould
establish whether the new manufacturing processes would meet the requirement
that tne ratio of domestic manufacturing value added to the gross value of
output 1is relatively high, and that they would have the capability to export
part ot tne 1industrial output so as to weet tne bi1ll for imported raw
mdterirals. Here again, joint co-operation among developing countries 1a the
pooling of resources and the estaolisnment of muliwnational 1ndustrial
capacities can be of great importance in processing raw materials with.n

developing councries,
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5. Strategy tor the appropriate choice of industrial tecnnology

One of the most crucial problems in planning the industrialization
process in developing countries 1is deciding upon the pattern of production
methods to be used in industry, namely the choice of appropriate technology.
In tne matter of choice of tecnnology for tne 1industrialization process, the
planner must deal with a number of connected issues, such as wmobilization of
resources, especially surplus labour, the order of priority to be assigned to
different 1industries or sectors, their relative rates of growth at particular
periods and the cnoice of methods of prouduction in the 1industry, namely tine

choice between labour-intensive and capital-intensive types of technology.

(i) Laoour-intensive technology

Labour intensive technology 1is characterized by a relatively naigh
incremental labour-capital ratio ( A L/In)lzj, which means tnat the
application of this technology would offer more employment opportunities for a
given amount of tinvestment than would be the case with capital-iatensive
technology. The use ot labour—intensive technology has been favoured in many
cases to immediately maximize employment. Thus, for 1instance, 1nstead of
supplylng a relatively small number of mechanical looms, it would be more
urgent from the point of view of immediate employment to supply a noust of naud
looms capable of employing a Lot of 1labour at relatively low level of
productivity. Tnls statement 1s misleading for, as we shall see later, output
and employment can also grow larger on the basis of capital—-intensive

18/

technology Tne 1mportance of labour 1intensive industries, such as

handicrafts and cottage industries for developing countries stems mainly trom

-
~J
~

See annex:; planning indicators of resource allocation.

l

=

Tne proolem of ewployment 1in connexioa with the choice of tecnnology
should not be regarded solely within the direct piroductive activity. For
employment wusually grows much faster within tune industrial and social
services that are built around industry. In some countries the ratio of
labour force on the latter to those in direct production is 8/Ll. What
really matters here is the substitutiom of capital by labour due to tne
scarcity of capital in the 1initial stages of 1industrialization, Tfais
problem will be elaborated upon as the discussion proceeds.
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tne fact that tney can play an 1mportant rcle 1in satisfying part of tue Dasic
needs of the population for consumer goods on the basis of local raw materials
and simple production tools which are also produced Dy and large by local

handicraft.

(i1) Capital-intensive technclogy

Capital-intensive technology consists of highly productive, up-to-date
machinery and equipment wnich require relatively high capital for furnishing
one working place (nigh incremental capitai-labpour ratio Ln/A L), and 1t 1s
characterized by high 1ncremental output-capital ratio AY/In and nigh
output-labour ratio Y/L as compared with the Llabour-intensive technology.
Modern tecnnology 1s always oriented towards higher output per macnlne and
worker during a tixed crime as compared with traditional technology. in
modernizing production tecnnology tne volume of output does not vary in linear
proportion to the cost ot tne machinery. In fact, output increases faster
tnan 1lnvestment costs. For example, tne materials and labour raquired to
produce an outdated lathe do not differ greatly from those required for a
modern latne except tor tne electroaic accessories. Whereas tne output of the
modern lathe (especially the semi-automated or fully automated) may be a

hundred times higher than the outdated lathcs.

Thus, linvestment in capital-intensive technology would always use less
labour and less capital per unit of output than would the process with low
capital-labour ratio. This means that it would oe possible to produce more
output with the same amount of investment in fewer production units with much
less employment if capital-intensive technology were applied. This, in fact,
explains why the capital-labour ratio tends to 1increase as 4 result of
technological improvements in accordance with the economic law of

concentration of production and capital.

The application of labour-intensive technology lies mainly 1in consumer
goods 1ndustries. Basic 1industries require certain macninery and equipment
for processing, such as lathes, rorging machines, furnaces and cranes. Iron,
steel and petrochemical materials cannot be produced on the basis of

nandicrafts methods. Mechanical engineering requires certain levels of
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mechanlzation so as to ensure minunum levels of quality. On the other hand,
some basic products can still be produced on the basis of labour-intensive

metnods, for example, puilding materials, such as bricks aud lLime.

The fact that labour-intensive technology 1is applied primarily to the
consumer goods 1industries means Etiat sucn 1lndustries are preferdole to vdsic
industries and hence tends to foster a faster growth of consumption and slower
growth of 1onvestment. Otner tnings oeilng equal, tnis wmeans a slower 1ncrease
of output 1in tne long run and little chance of establishing the pasic
industries required for a selr-reliant and self-sustaining growtn. If pasic
industries are chosen, then the supply of capital goods will grow faster
causing a higher 1nvestment ratio. The 1ncreased physical capital would then
be used to stimulate furtner additions to the labour force., Thus, capital-
intensive technology <could, in the long run, maximize output and

9/

employment.l—

(1ii)  Choice of appropriate set of technologies

For each developing country there must be an appropriate technology to
produce certain groups of products in accordance with tne country's economic
indicators. The appropriate technology wmust ensure practically the best
compination of available lavour force, available investment resources 1n the
torm of financial means, par-icularly toreign exchange; and natural
resources, in order to optimize tne 1industrialization process. [n aadition,
in ueciding on the appropriate technology for a given product in a given
country, tne planner must deal with a number of other problems, such as the
choice of the type of technology whicn would prove economically justifiable in
respect of the size of the market as well as tne 1utroduction of technological
itnnovations to improve the efficiency of production with relatively small

capital requirements,

12/ See the annex: Some analytical observations on the choice of technology.




Tne latter is of particular importance for 1improving tne etficiency of
agro-based 1industries. For example, the 1introduction of the emerging
tecnnologles applied in tals tield, such as biotechnoiogy and genetic
engineering, can play a decisive role 1n improving the productivity of labour
and capital. It should pe pointed out that tne appropriate tecnnology chaages
with the development of the country. Very important from the point ot view of
dynamic development of technology 1s tne tact tnat technological development
must increase the productivity of labour and capital. Uutput increases due tu
improvement ot tnhe tecunology, wnicn, 1n turu, causes lapbour and capital
productivity to increase. In this connexion, developing countries which
desire to 1lncrease tne level of ewployment must examine tne lapour-intensive
technology. A labour-intensive technology which does not provide surplus
revenues cannot be recommended in tne long run, except, maybe, tor certain
regions, since only savings can create opportunities for new investments;

otnerwlse the economy could remaln stagnant.

- Issues influencing technological choices

In dealing with tue problem ot rcombination of labour and capital, the
planner has to tackle tne proolems o1 the proportion of capltal-intensive Lo
labour—-intensive capacities in tne industry concerned. 1Inis proportion will,
of course, vary from country to country. In toe case of developing countries
with a very high per capita income, such as small OPEC countries, wuere
national income excezds o0y far the countries' development and current
requirements, there 1is, of course, no place for labour-intensive technology.
Conversely, in developing countries with a very low per capita iucome, ulgi
surplus population and well established traditional sector tor consumer goods,

tue planner could follow tne following concept:

(a) 'Te introduction of capital-intensive technology in sucn a country
snould preteraply, in the tirst stages ot 1ndustrialization pbe limited mainly
to the basic and capital goods industries. Here the limited savings in
foreign exchange and aid resources available should primariiy be channelled to
the sectors of 1industry that can expand the domestic physical capital

potential.
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(b) The traditional sector, wnich 1s labour-intensive, could maintain
its role in the economy, but efforts are needed to upgrade its efficiency.
Research institutions and information services, both at national and regional

levels are probably fruitful ways of encouraging more appropriate R + D.

(c) Moreover, in such a country basic consumption needs should be met as
much as possible from labour-intensive processes. Here the patterns of
consumption should be changed to faciiitate more labour 1inputs. For example,
instead of producing consumer durables, such as automobiles, washing machines
and air-conditiomners which need capital-intensive production, it may prove
more appropriate for the country to produce picycles, laundry machines aud

coolers which need less capital-intensive technoloygy.

(d) Certain capital goods and intermediates could also offer
possibilities for iatroducing less capital-intensive processes. For example,
in rural areas and some urban areas lime, bricks and wood should be used
instead of cement; aund roof tiles instead ot galvanized irom or synthetic

roofing.

(e) Another wday of encouraging the labour-intensive technology would be
to focus on goods and processes that have a comparative advantage in world
markets because of tne high lapour content of the industry concerned as has
been witnessed by tine performance of some newly 1industrialized countries 1n

textiles and electronics.

For countries with surplus labour in fields where the introduction of
capital-intensive technologies 1is indispensable, particularly 1in the basic
industries, it is extremely important that the planner should attempt to
overcome the contradiction ©between capital-intensive technoliogy and
unemployment by stretching the capital-intensive technology to the level of
employment required. Tne planner must theretore focus on ways and means that
would encourage engineers, technicians and skilled workers to explore
possipiiities for stretching the capital-intensive technology to tne level of
employment required. In fact, there are always possible ways in which labour
can be efficiently substituted tor capital even if a capital-intensive
technology must be applied. buring Japan's early industrialization, for

example, when wages werc comparatively low, macninery 1n textiles and other
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industries were utilized more 1ntensively by ruaning extra shifts. Tais
caused more frequent halts for repair, but repair was again a labour-intensive
activity and hence the overall etfect was greater labour intensity and greater

efficiency in the use of all resources.

Thus, even in a process 1n which mechanization is necessary, double and
triple shifts greatly decrease the overall capital-labour ratio. It should be
pointed out here, however, that stretching the capital-intensive technology
requires a proper waintenance and repair capacity, otherwise the costs will
affect tne benefits. Similar capital-stretching labour-intensive techniques
are currently being used in some 3Scuth-East Aslan countries 1in textiles,

electronics, wood working and other industries.

In fact, there does exist considerable scope ftor tne use of more
labour-intensive methods 1in countries with surplus labour through tne
appropriate choice of product mix. The range of choices are far from complete
on both the production and product side. It 1s the task of the planner to
spread awareness among engineers and technicians so as to 1ncrease this
range. Even for products in which therz may be technical rigidity in some
main production processes, there are always peripheral processes, such as
materials mnandling and packaging whicn c¢an be done efficiently witn
labour-intensive metnods, so that the overall production could still consider
greater labour-capital substitution., Moreover, there are a number of assembly
operations where more labcur can bpe 1ntroduced 1f organized on a
sub—contracting or auxillary industry basis. It has been found feasible to do

S0 in tne electronics industries in some labour-surplus counctries.

Finally, the planner should bear 1n mind that there 1is a close
relationship between process adaptation and product adaptation. In many cases
adaptation of the processes requires production adaptation, making fine
distinction less critical and frequently lowering the general quality of the
product. In this respect, the potentials available within the developing
countries could be considered. Some inventions and adaptations do occur 1in
developing countrie., and there are a great number of cases where developing
countries have altered developed countries' machinery or processes to sult

tueir particular conditions,
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- Integration of technoiogical planning and industrial plaaning

Technology planning is a vital component of the industrial planning
process. Most developing countries, particularly least developed countries
lack experience in the field of technological plamning. Tue introduction of
technological planning in these countries is a complicated task caliing tor a
number of necessary preconditions and organizational procedures, some of which

are outlined below:

(a) It is necessary to integrate science and technology in the overall
managewent and planning process. [nis requires, above all, the establishmeut
of 2 central planning board or agency for science and technology to advise and
co-ordiuate its work with tne central planning pody 1in plan preparation and
implementation. This board can play an 1mportant role 1in avoiding
duplications 1n research and development and 1n narmonlzing etforts, as well
as in promoting tne process of ianovation aand the introduction of new

production methods and new products.

(b) Research and development centres should be established within the
major 1industrial complexes and estates 1n order to inaster, maintain, inodity
and possibly develop or copy imported technology and to facilitate the

production of required spare parts.

(¢c) ‘The great majority of developing countries face the problem ot spare
parts tor industry. Tnis is due to tne absence of domest ic capital goods
industries and dependence upon numerous sources of supply. There 1s,
therefore, a need tor a central management of spare parts production and
supply to toster standardization and to co-ordinate efforts 1in order to
produce some parts or to introduce cnanges in the design of production

equipment.

The technological plan should be prepared in advance of the production
plans, 1n order to decide upon the cnoice of technology, including the types
of product to be produced and the appropriate inputs aud technologies tor
producing such products. In addition, the technological plan must 1nclude

sections on standardization and spare parts, as well as stimulation measures
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and the creation of an appropriate structure of industrial production to gear

output to domestic resources in those countries with relatively diversified

industrial raw materials.

‘e planner should also explore and define the possibilities of acquiring
and adapting industrial technology oy means of co-operation among developing

countries in the field of technology.

The emergence of technological advances could easily lead to increased
dependence of developing countries on external sources. They share common
problems in regard to information collection, forecasting, dssessmeut,
selection, acquisition, endogenous development and the application of new
technologies. An exchange ot information on policies and experiences 1in this
field is tnerefore necessary. Co-operative programmes could extend beyond the
exchange of information to a collective negotiation and acquisition of
technologies and tne setting up of common production facilities, tecinological
institutions and programmes. Equally important, the developing countries may
have to consider a collective strategy ror tneir response to tecanological

changes.

6. Economies-of-scale strategy for the promotion ot

large-scale plants

In the 1industrialized countries, production has been concentrated 1in
large-scale plants which are cnaracterized by the utilization of modern
capital-intensive technology and by the need of large capital investment and a
continuous supply of raw materials, energy, labour and vast markets. The
introduction of large-scale plants led to an unprecedented increase in the
output-capital, the capital-labour and output-labour ratios, due to the fact
that pnysical capital, labour, energy and raw materials increase more slowly
tuan output. Some expenditures, sucn as design costs, c1vil engloeering,
buildings, and links with power and transport networks, etc. are to a large

extent independent of tne scale of production.
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Moreover, pnysical capital 1itselt does not vary 1in linedar proportion to
productive capacity. In tine chemical, 1iron and steel, food processing and
cement radustries and many others, capital equipment 1s 1 tne form of Canks,
compressors, furnaces, gas holders and columns., The costs of such equipment
are mainly a tuncction of the materials used in enclosing a given volume, that
is to say, of the surface area of the item in question; whereas output 1is a
tunction of volume. In otner 1ndustries, tne larger tnhe capacity the more
specialized, more productive and more labour-saving 1s the equipment.
Speciralized equipment cannot be utilized eftectively 1in small-scale production
pecause of the limits in output and because of the flexibility necessary for
producing a wider variety of products, The 1introduction of specialized
equipment 1n tiarge-scale production, however, increases the tempo of

20/

production faster than the cost of equipment.—

Economies of scale result also from the use of similar production
equirpment, thus removing Dottlenecks and achieving appropriate proportions
among capacities of different production units and at different production
stages within a single integrated production process. Moreover, tne benefits
trom economies of scale are not only confined to the main production units but
also occur 1n aifferent industrial services, such as the provision of steam,
repair shops or storerooms, as well as in industrial 1infrastructure such s
access roads, railroads, freight stations, ports, electric power installations

and the sewage system.

It should be pointed out here that, in calculating the advantages of
economies ot scale, the planner must also take 1into account the lousses
connected with the increase of production capacities, such as transport costs
of raw materials and finished goods, wnich usually set economic Limits to the

scale production,

The introduction of large-scale plants in developing countries faces
three major constraints, First, thne establisnment of ldarge-scale production

presupposes the existence of a sufficiently large and easily accesible market,

20/ see the annex on the relationship between the industrial capacity and
production costs.

e
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which is practically non-existent as far as many products in a large numoer oOr
developing countries are concerned, particularly in the small developing

countries.

Secondly, modern large-scale production can function properly only 1if
there are a number of allied sectors which provide power and necessary
intermediates, process the by-products and transport the output. 1In order to
estaplish large-scale production these facilitlies would nave ro be created in
developing countries, with the result that the absolute amount of capital
required for each enterprise would be high. Hence, the introduction ot
large-scale production in countries with sufficient markets but with low level

of savings would be at the expense of diversitication of industrial production.

Thirdly, developing ‘countries frequently fail to properly wutilize
production capacities 1n the modern sector of the industry because of a lack
of skills and of deficiencies 1n the organization and management of
production, as well as insufficient inputs for industrial processing or an
insuffient demand for the final products, in addition to operational
problems. T[ne standing idle of capital intensive means of production within

large-scale production units results in enormous economic losses.

(i) Planning for large-scale plants

In order to make use of economies of scale, the plauner in a developing
country must carry out market analyses of tne major groups and Key products
which are preferably produced 1n large-scale units, especially tnose with
strong forward Ilinkages. It the size of tne market for certain products
permits 1investment 1n large-scale projects, tnen 1t may be preferable to
invest 1n one or a few large-scale projects 1instead of fragmenting iavestmeuts
among a large number of small projects. Here the planner must take into
account the external tfactors, such as transport costs of raw materials and
finished goods in the case of heavy products, as in some cases (for example,
cement) transport costs could affect tne economies of scale due to a

concentration of capacities at fewer sites,

In addition, 1t may be preterable that large-scale industries 1n

developing countries be constructed in stages, so as to avoid imbalances and




oottlenecks 1n respect of labour, physical and soclal infrastructure aua
diversification of production, etc. It is 1ilmportant that attention 1is given
to producing a design of large-scale projects which is capable of
implementation in stages Dby adding horizontal and vertical units of main
production and industrial services, as well as physical and social

infrastructure.

There are many possibilities in this respect, for instance, by 1ncluuaing
the main downstream or upstream operation step-by-step. A common example 1n
this respect are iron and steel complexes, where blast furnaces, steel-making
furnaces, rolling mills, foundries, as well as different units ror processiuy
a number of necessary inputs and of by-products can be built in stages and 1o

accordance witn a predefined scnedule.

Another possibility for furtner benefiting from economies of scale 1s to
install capacities of similar processes within single sites, for example, the
creation of a complex to produce all kinds of different electrical equipment.
A country can add new capacities to the complex in each medium-term plan so 4ds
to produce additional types of electrical equipment to meet further demand.
Such complexes must pe plauned caretully, and account should be taken of the
non-productive aspects of the projects, such as the necessary expansion in the

infrastructure, housing, social services and pollution.

In planning large-scale industries in a developing country the planner
must take account of the appropriate technology. As has been mentioned in
Chapter 1, there has been a tendency among many developed countries to confine
production and hence exports to highly sophisticated tecnno logies. In wmany
cases developing countries were not able to master or dcquire those
technologies, which require certaln specialized experience and highly skilled
labour, as well as the necessary R + D facilities and other institutions that
are built to provide integrated technical, commercial, financial and
scientific know-how., Tnese technologies are usually patented and represented
in the form of "closed packages". Tney are ratuer expensive and lead to

direct dependency.

Technological tie-ups are, of course, connected with additional costs tor
malntendance, spare parts and other critical intermediate products. Moreover,

difficulties connected with the problem ot mastering the technology result in
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a low level of capacity utilization. Developling countries need standardized
methods of production and standardized products, which can be acquired from
various sources in the world market, including newly industrialized developlng
countries. Standardized technolo3jy is much more easier to master, adapt and

furtner develop.

Moreover, the planner must take 1into account the capacity for training
whicn is required tor large-scale industries. For example, the construction
of large-scale industries must provide 'on-the-job training" for comstruction
workers so 4as to enaole them to run the production later. This is not always
possible to realize at present. However, where tne preferred torm 1s to
conclude contracts with developing countries for the supply of very modern
technologies on a 'turn-key basis', skilled labour and material supplies are

usually bougnt from foreign sources.

7. strategy for the development of small-scale and

. 21/
cottage 1industries —

small-scale and traditional 1ndustries are of great signiticance for the
industrialization of developing countries, This 1is mainly due to the

following factors:

(a) 'They acquire a relatively low level of initial capital investment
per enterprise. [his is of special importance for developing countries witn a
low rate ot domestic savings. Investment opportunities in these industrics
may provide an outlet for personal savings at relatively low income levels
which would otherwise be channelled into other activities, thus enabling local
entrepreneurs to set up small-scale and traditional establishments. Where the

demand for scarce foreign exchange is low, such as cottage industries, they

N
—
~

Small-scale industries are production units utilizing capital-intensive

technology. Therefore they difter from tradional industries, such as
"cottage industries' and nandicrafts which are based on labour-intensive
technology.

s
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can play a significant role in supplying basic needs and possibly also of
intermediates for industry, at reasonable levels of domestic resources

relationship to foreign exchange costs.

(b) Small-scale and cottage industries do not require large markets.
Therefore, they could be easily introduced in the smaller developing
countries. Their production could easily be geared to local industrial raw
materials, particularly agricultural raw wmaterials. In this coanexion
agro-based industries are of particular significance because of their direct
role in improving the standard of living by processing cereals, oils aund fats,
dairy products, fish, meat, fruit and vegetables, alcoholic and non-alcoholic
beverages and sugar. Tnis can also play a significant role 1n producing tue
necessary 1intermediates for other consumer goods industries, for example,

cotton fibres, wool, nides and skins, wood, timber, etc.

(c) Unlike medium-scale and large-scale enterprises, small-scale and
traditional enterprises do not depend largely oa public utilities, repalr
services, transport facilities, industrial buildings, etc. Very small and
traditional establishments generally provide their own power (mechanical, nand
or generator) and can adapt to different types of physical location. For tnis
reason 1t 18 possible to establisn them 1in swall towns and villages. This 1s
of extreme importance for tne industrialization of developing countries,
particularly least developed countries. Thus location ot small-scale and
cottage industries, particularly agro-based industries, in rural areas would
help bring about a balanced social and economic development »f rural areas and
the rural population, which makes up 50 - 70 per cent of the :-otal population
of most developing countries. [he promotion of agro-based industries 1n rural
areas can foster strong linkages with agriculture and avoid excessive movement
ot labour from rural to urban areas and, at tne same time, increase production
within the rural areas, tnus generating income and employment in tne rural

sector.

These benefits can only bpe gained under specific conditions, .ch
require appropriate organizations, policies and measures. Above all, 1t 1s
necessary that the industrial planner in a developing country identifies the

areas where tne operation of these 1ndustries can be effective from the
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overall point of view ot a count-y's development, on the one hand, and
organizes these industries in a way to improve tneir efficiency on the other.

These include:

(a) Organization of linkages and mutually supportive relationships

between modern capital-intensive and small industries. It could be that the

introduction of capital-intensive technology could reduce the potentials of
job creation in the small and cottage industries particularly in the initial
stages of development. For example, the establishment of a shoe factory in a
certain African country created 100 jobs but put out of jobs 5,000 craftsmen.
It is, tnerefore, necessary that tne planning unit tor the private traditional
sector clearly 1identify <the fields and possibilities for small-scale
production within the modern sector. Tne plan for this sector must be
co-ordinated with the plans of the modern public and private sector. For
example, 1n planning tne supply of footwear, the part of the demand tnat could
be covered by the traditional sector must be estimated exactly. The rest

should be cuvered by tne modern sector.

(b) Organization of division of labour between small-scale and

large-scale industries. It 1s necessary to identify at the sub-ssfctoral level

10 edach country the possibilities and economies cf scaling dowr production 1in
normally large-scale 1ndustrial activities. In general, many; industries,
particularly consumer goods industries, are usually medium- and small-scale
industries due to several factors, such as storage costs, distribution costs,
market conditions, etc, But even within certain commodities of Dbasic
industries, it would be possible to economically wutilize large- and
small-scale production units, For example, the cement industry 1is at present

promoting 4 sizes of plants:

Very large - 3,000 tonnes/day (or more)
Standard - 2,000 tonnes/day
Mini - 200 tonnes/day
Tiny - 20 tonnes/day

Eacn of these scales of production could ve economically viable under
certain conditions. A number of similar examples could also be drawn from tne

mechanical englneering sector, In many other cases, planning authorities
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decide on small-scale units to produce strategic products, even 1f it 1s
uneconomi¢ at the beginning. For example, the 1ntroduction of a central
forging unit into the mechanical englneering sector; here, the planner wust
calculate the direct and indirect benefits 1in the long-run, such as training
ot skilis, encouraging and intensify.ng domestic processiag, 1ncreasing demand
tor forging, and the possibilities of a step-by-step expansion of this wunit

into a medium—- or large-scale operation 1in tne ruture,

(c) Organization of co-operation of production between small-scale and

traditional industries, on the one han? and between these industries and the

large-scale industries, on the other. Within such a co-operation scheme, the

small-scale and traditional industries could be organized to undertake special
operations or through sub-contracting arrangements with large-scale plants,
For example, small-scale industries could produce parts for automobiles,
motors, TV sets, bicycles and sewing machines for subsequent assembly., In
many cases tnere are also possibilities for handicratt units to participate in
some of these operatioans. This method, nowever, requires some effort on the

part ot the government 1in order to train and form the necessary skills,

{d) Organization and establishment of industrial estates. Such estates

nust be connected with railroads and highways and must provide the 1industries
with fresnh water, electricity and steam from a central generating plant.
Moreovver, industrial estates must have training centres to service a number of
occupational trades represented in industries in the district, and R + D
tacilities to provide technical services, and have access to loans on
concessionary terms. In this way, small-scale and traditional industries can
benefit trom the economies of scale of industrial 1infrastructure and
industrial services. 1lnus industrial planning can induce industrial growth at
selected locations wnere it can be shown that optimum advantages exist from
the overall economic point of view for decentralizing industrial activity via

small scale industries.
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ANNEX

Planning indicators of resource allocation

In the following pages we will 1introduce some 1mportant pianning
indicators which can be used to closely examine the problems of resource
allocation and growtn in industry. These 1ndicators are wigely used in
planning practice and with tneir help it 1s possible to identity the
dependence of the growth 1in manufacturing value-added on investment and
employment in different industrial sub-sectors and the types of product and
input required tnerefore. Some ot these ratios are also employed as criteria

for evaluating the economic effectiveness of individual projects.

The capital-output ratio: (K/Y)

The capital-output ratio or sometimes cialled the investment-output ratio
expresses simply the relation between the value of total capital used (k) and
the value of net output in one year (Y). It willi vary from industry to
industry and will also change over a period of time, e.g., as a result of
technical change. As a ratio for a country as a whole it represents an
aggregate of numerous different ratios for particular industries and other
sectors of the economy, and one nas always to remember that this aggregate
ratio may be high or low according to which industries predominate in the
country 1in question., The ratic may be affected by the intemsity witn which
capital equipment is utilized. 1If some equipment is standing idle or is only
used intermittently (in other words, i1f there 1s excess capacity) the ratio

will tend to be low.

Incremental capital-output ratio (In/AY)

. . . n .

The incremental capital-output ratio (I / AY) expresses the relation
between net investment or new investment (I") and the value of the
additional output in one year over and above that produced during the previous

year (4Y).
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Capital-labour ratio (K/L)

The capital-labour ratio (K/L) expresses the relation between the value

of capital used (K) and the amount of total manpower employed.

Incremental capital-labour ratio (1"/aL)

. . . n .
The incremental capital-labour ratio (I / AL) expresses the relation

. n _ N
between net 1nvestment or new investment (I ) and the amount of additional
employed manpower in one year over and above that employed during the previous

year (AL).

Labour-output ratio (L/Y)

The labour-output ratio (L/Y) expresses the relation between the amount
of active labour force (L) in the country and the value of net output 1n one

year (Y).

Input-output ratio (W/Y)

The input-output ratio (W/Y) expresses the value of inputs (W) needed to
produce net output (Y) 1n one year. The smaller the input-output ratios, the
larger the net output; for the lower the consumption of inputs during the
production process, the larger is the net output, so leading to a direct

growth of industrial output.

Tne reinvestment ratio (In/K)

The reinvestment ratio (In/K) expresses the relation between the value

of net or new investment (1) and the total value of capital used (K).




—9b_

shifting from import or final products to tneir intermediates

The negative impact of increased intermediate imports as a result ot

substituting the import of the final product could be demonstrated on the

basis of the following equation:
X. = MVA. + W, (3.1)
1 i i

wnere xi is tane domestic value of output of the sub-sector (1), MVAi the
manufacturing value added originated in the sub-sector (1) and (wi) the
value of intermediate consumption of the sub-sector (1). Part of the
intermediate consumption is 1imported (wi,imp.) and the other part 1is

produced domestically (W ). The value added originating 1in the

1,dom.

sub-sector () contains different components in foreign exchange, such as

depreciation of imported machinery and wages for foreign skills. Thus, here

again we have value added originating from domestic sources (MVAi dom ) aund
, .

manufacturing value added originating from imported sources (MVA, imp )
, .

Now we asume that the value of the substituted product on the world
market 1is (X;). This value (X;) might be smaller or larger than the
domestic value of such products (Xi) because both values are determined
independently. Moreover, the direct benefit from import substitution is equal

to the value added originating from domestic inputs. The direct benefit would

be maximum if the imported components were zero and would diminish with an

increase of the latter, as shown in the inequality below (see also Figure 3.1)

X. - (W, .
1 1,1mp

<
AV

+ MVA ) ceeee (3.2)

i,1mp
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Figure 3.1

Values
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Some analytical observations on the choice of technology

The analysis of the choice of tecnnology must start with the ratio of
output of means of production to that of consumer goods. This ratio
determines the allocation of net output (Y) to both consumption (C) and
accumulation. For convenience we assume that accumulation is totally used in
new investment (I").

Y = c¢+1° (3.3)

If basic industries are chosen then tne supply of capital goods will grow

faster than that of consumer goods, causing thereby higher reinvestment ratio

(B).

n
B = o (3.4)
K
o
n = - a
Io Yo Co cene . (3.39)
Y - C
) o a
= cene e (3.4
B K, )
where (o) indicates the base vyear (to). In the numerator the

difference between net output and consumptions would pe higher in tne case of
basic industries than labour intensive iudustries due to the increase of
capital goods output wnich are physical investment sources, and relatively
lower requirements for labour and thus relatively lower wages and
consumption. Thus the investment ratio could change in favour ot 1investment

if the output were higher.

Let us now assume that the duration of the gestation period 1s one year.
. ) n .
Then in tne next year (tl) an investment of Io = BK0 is added to the
initial stock ot capital Ko. Theretore, tne stock of capital 1im that year

(Kl) would be:

- n
Kl = &o + I0 ces cee (3.5)
= , 4
K, K, *+ BK, (J.Bb)
&1 = KO (L + B) (3.5)




. 4 0 . . . . .
From equation (3.5 ) 1t 1is obvious that channelling 1nvestwent :into
basic industries will lead to expansion in stock of capital. This virtually
means expanding factories, roads, ports, etc., and therefore, facilitating

more production.

The net output or income in the next year (Yl) will be:

Y = Y (1 + r) ves (3.0)
1 o

where Yo i1s the value of net output in the base year.

o}
[}

A YO/Yo voe (3.7)

n . LN 4 @
Io/Yo : IO/A Y, (3.79)

o}
[}

Substituting the value of r in equation (3.6) we arrive at the following:
- n . N
Y Yo 1+ (1/Y, : L/a Y )] (3.8)
From equation (3.8) it is obvious that investmeat in the capital-
intensive tecnnology leads to a hignher growth of net output vecause of the
relatively small value ot incremental capital-output ratio (1%/a v).
Finally, the number of jobs in the next year (Ll) will be:

L = 1, 1+ rL) ceecses oo (3.9)

where (Lo) is the number of jobs in the basic year.
r = /Yy . Y cecscas ves (3,10)

L = Ly (L=17/Y . *LT—) (3.11)
(o] (o]
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(Ll) could also be calculated on the basis of the following equation:
L, = AL /1% LK (3.12)
1 o' 70 " 1
= n
Ll = A LO/IO . Ko (1L + B)

Because of the low incremental labour-output ratio of capital-intensive
technology in the initial stages of industrialization, less lapbour would vpe
required as compared with the labour-intensive technology. However, with the
development of industry, the total capital and iuvestment ratio will increase

taster causing higher employment rates in the future.

The relationship between industrial capacity

and production cost

In practice the six-tenth rule 1s usually used for comparing investment
costs required for different capacities. 1f, for example, YA and {B are
the capacities of two plants A and B, and IA and IB the respective

investment costs, then:

______ = |-==n-= ce cee (3.13)

where (x) is a coefficient representing economies of scale. For example, in
tue case of cpherical container area varles with tne v>lume and thus tne

capacity to the power of 2/3.

kxample:
The capital investment required for the construction of a steel mill with

4an annual capacity of LU0 thousand tons 1s 100 million monetary units.

Required

L. Calculate the capital investment required for a mill with an annual
capacity of 20U thousand tons.

2, Calculate the capital-output ratio for both mills.
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Solution of parc 1.
Ln 1200 = La (100) + 2/3 {Ln (200) - Lo (100)]
Lun 1200 = ¢,b6U22 + 2/3 (5.2983 - 4.6052)
Ln 1200 = 4.5052 + 2/3 (V.6Y3147)
Ln I = 5.067298
200
1200 = 158,744,800.0 munetary units

Solution of part 2.

_100,000,000,0 _ ]
/YLOU 100,090.0 1000.0 monetary units/ton

1100

1s the capital-output ratio of the first mill

_158,744,300.00 _ .
IZUO/YZUO 200,000.0 = 793,724 mounetary units/ton

is the capital-output ratio of tne second mill

Y
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1v. [HE BASI> FOR INDUSTRIAL PLANNING

22/

1. Plan goals, objectives and targets —

There can be no rationality in choice of resources and their combination
if there are no goals toward which purposeful actions are directed. Tuererore
the normal course of plan preparation is to start with the setting up of
goals. Many goals of the national plan serve as goals for the industrial
plan, for exaumple "economic independence’, 'more equitable distribution of
national income" and "improvement of standard of living'". Goals must be
compatible with one another, i.e. no goal or set of goals snould contradict

another.

For the preparacion of medium-term and long-term plans, goals must be
transferred into objectives after analyzing tne capability of the economy to
carry them out. For example, the objective necessary for meeting the goal of
improving the standard of living, would be an increase in 1industrial output of
basic goods required by the population, an increase in productive agricultural
and industrial employment, and an 1increase 1in food production (indirectly

through modernization of the agricultural sector).

In terws of developmental time horizons, goals are almost constant over a
long period of time, whereas objectives 1re subject to change from time to
time. This is because goals are to be achieved in the long run, wnile
objectives must be achieved within foreseeable planning periods; hence they
correspond to the relevant development state of the country. However, in the
long run the successive realization of objectives must lead to tuneir

convergence with the goals.

22/ Goals are the ultimate tasks toward which planning etftorts are ulrected.
They must express tne long-term aspirations of tne society 1in question
and be expressed in qualitative terms, Objectives dare medium- and
long-term tasks of planning which are derived from the goals and are
consistent with them. They are designed in accordance with both the
state of development of a country and its capacity to carry them out,
Targets are quantified objectives. Targets and objectives are not worked
out a priori but on the basis of an assessment of the existing level of
development, the previous course of planning in the country and the
achievements of previous plans.




To the extent that objectives c2a be made concrete, they act as a

guideline for the preparation of a plan. The most effective way of giving
objectives concrete meaning 1is by quantifying them whenever possible, thereby
translating them into targets. Otherwise, if objectives are largely expressed
in terms of qualitative indicators alone the effectiveness of planning in
guiding a process or production 1is reduced. For 1in such cases it is not
possible to reflect only general trends of socio-economic development and not
specific outcowes. buch objectives always contain an element of uncertainty
which often makes it difficult and sometimes even impossible to guide

industrial processes in the corresponding areas through planning.

A textual description of a planned objective can also sometimes be
sufficient to identify its quantitative aspects., For example, "to completely
remove unemployment', implies attaining a 190 per ceunt employment 1level. On
the whole, the industrial planner should quantify as many as possible of the
objectives. Even qualitative objectives which are not directly susceptible to
quantification suck as the achievement of a more diversified 1ndustrial
output may be reflected directly in investment targets for the production of a

few commodities or in the inputs required for these commodities.

In addition to the target of manufacturing value-added, an industrial
plan may nhave investment, employment, export of output, import of input and
other targets., Targets may be set for the region, the sub-sector or for
individual industries, projects or commodities; they may be set 1in physical
units of output or input, such as kilo, ton, kwh, as well as 1in units of value
such as dollar, pound and tranc. Finally, the plan is a document comprising
both the quantitative attainable targets within a given period and the means,

such as the physical, financial and human resources for their achievement.




(i) Setting the goals and objectives 1in practice

Industrial planners must bear in mind that by setting clearly
defined goals and objectives whica are 1n complete compliance with a
country's needs and circumstances 1in the iniltial stages of
industrial plan formulation, they are virtually laying a sound

foundation of the whole process of industrial planning.

Precisely defined industrial goals and opbjectives are logically the first
component of an industrial plan, since they constitute the pasis for the
establishment of a system for allocating investment resources among competing
demands. Without a definition of industrial development objectives, the
projects and processes are likely to be chosen arbitrarily, and the policies

and measures adopted to implement a plan are likely to be contradictory.

The planners must constantly improve the design of objectives on the
basis of experience gained from plan implementation and from problems arising
from poor or unsatisfactory performance of the economy. Moreover, plaanners
have to avoid possible ambiguities when setting goals and objectives, such as
listing objectives which are mutually inconsistent, failing to give a good
objective hierarchy or confusing objectives with the strategies necessary for
their achievement and which lead to uncertainties concerning wnat 1s Lo Dbe

expected from a plan,

Planners must also find the necessary coherence between strategies and
objectives. For example, in a country with a very low per capita income and
surplus labour a strategy of 'basic industries' could be contradictory to the
objective of "a large increase of employment", although each of cthem is
logical by 1itself; because concentrating on heavy industries which use less
labour than light 1ndustri2s will lead to a restriction in the number of
available jobs. In this case, the planner must find a solution so as to
maintain tne necessary coherence between the strategies and objectives. For
example, the choice of techniques in basic industry has to pe such that a
relatively large number of jobs will also be created., This choice must also
take 1inte accout the current skills of available workers and relate to

progress in manpower training programnes,
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Thus, realistic planning calls for a sufficient knowledge of
the pehaviour of the objective economic factors to relate future

actions to objectives.

(ii) Definition, choice and priorities of goals,

objectives and cargets of industrial plans

Wwho must be responsible for the choice of goals, design of

objectives and quantification ot targets?

Industrial development goals and objectives may be economic, such as
those mentioned earlier, or political, such as the improvement of a country's
capacity in the defense industries. Because industrial planning goals involve
such political and economic considerations, the choice of goals and their
priorities must be the responsibility of policy-makers. The planner must
advise policy-makers and inform them of tne importance and implications of
each goal, as well as of contradictions that are likely to occur between
different goals. In this way, the planner will pe able to take account of the
concerns of the policy-makers in plan preparation, on the one nand, and tie

them with plan implementation on the other.

The directives given by a country's policy-makers are generally stated in
broad terms and mainly limited to goals of tne plan. It is, therefore, the
duty of the planners to go on from these goals into the set of objectives for
both long-term and medium-term plans. Thus, while a country's policy-makers
assign to the planner the goal of achieving economic independence, the
planner, in forwulating the industrial plan, sets the objective of a
restructuring of the industrial sector which is related to the programme for

geveloping the share of domestic basic 1ndustries to consumer goods i1ndustries.




In practice, it would not be realistic to attempt tne formulation of
objectives and their quantificationm and elaboration at the level of a central
planning oody. Tne central planning body should set objectives and tentative
targets for the draft aational plan including also global sectoral targets.
However, tne planning department of the ministry of industry and the relevant
planning units respousible for elaborating the industrial plan should
elavorate a more detailed breakdown of objectives and targets. Therefore, tne
quantification and precision of targets should involve all levels of the
hierarchy of 1industrvial management, as has been snown in Chapter II. The
calculation of targets is usually not done in a single operation, for their
magnitudes depend by and large upon many otner targets and 1inputs. Tne final
values of the targets which are consistent in practice can only be determined
on the pasis of an iterative technique among various levels of the planning

nierarchy (see table 4.1).

What is the best approach to designing objectives

tor industrial plans in developing couatries?

To facilitate preparation of a realistic industrial plan under the
prevailing socio-economic conditions in developing countries, four types of

objectives could be recognized and quantified:

(a) Directive objectives for the first part of the plan, covering
industrial activities owned and possible to be controlled by the Government.
it is possible to realize such objectives because these activities lend
themselves to effective government control and the plan under which they

operate has the backing ot the law.

(b) semi-directive objectives for the second part of the plan covering
industrial activities owned by the government but ditficult to control. Tne
fulfilment of these targets requires additional persuation, 1ncentives or

penalties.

VU ———




(c) Oriented objectives for the third part f the plan covering the

private sector. Oriented objectives are those expected to be realized during
the plan period. ‘Therefore they may be expressed either in the form of
qualitative indicators (i.e., textual description of the nature and main
trends of development the given process within the planned period) or else in
the form of parameters, which may include the quautiitative characteristics of

the process expected to be realized during the plan period.

(d) Estimated objectives for autonomous processes related to industrial
activities, ftor example, exports of manufacturing goods or tne agricultural
output required for industrial processing. Such magnitudes are dependent upon
tactors which are difficult to control, tnerefore, estimation 1s the only
possible way to quantify and link them to targets. The achievement of
estimated objectives 1s connected with a degree of uncertainty, however, for
an estimate of what will happen is dependent either wupon existing
circumstances (the ceteris paribus clause) or on the changing magnitudes of

influencing factors.

The actual nature of each of these four groups of planned objectives
reflects the specific characteristics that are peculiar to a given country.
In cases 1in which possibilities for guiding socio-economic development are
limited even within the public sector, the major objective of planning may
initially be confined to economic policy. In such cases, the plan will
largely refer to a diversity of organizational and economic measures aiming ac
4 centralized regulation of the public industrial sector and at some controi
development of the private sector. All remaining objectives will then be of a
forecasting nature. In cases where the state can exercise more control over
the public sector and wnere the public sector 1s relatively dominant, the plan
could comprise a larger set of directive objectives in addition to various

oriented and estimated objectives.

In practice the number of objectives and targets would depend on the
stage of development of a country, its size and its factor endowments,
Finally, the determination of industrial plan targets must be cone in
co-ordination with other sectoral plans 80 as to ensure an internal
consistency of the national plan., For example, the determination of targels
connected with the industrial output destined for agriculture, such as

agricultural and irrigation machinery, fertilizers and pesticides must be




calculated on tne basis of the expected needs and absorptive capacity of the

agricultural sector during the plan period. This applies also to the
determination of industrial output targets that are dependent upon
agricultural outputs such as food processing, textiles and leather which must
also be calculated on the basis of the expected agricultural output of the

relevant goods.




Table 4.1

Example of the sets of goals, objectives and targets
of an industrial plan 23/
~~
E . .
ol @ 1. Achievement of economic indepcndency.
—| &
é o 2. Improvement of standard of living.
2 3. More equitable distribution of income.
wn
v
5> o
PR 1. Restructuring the industrial sector.
E U ®
5 3,% 2. Increasing productivity in the traditional
2 0
o b °2 sector and small-scale industries.
cho
218 8o g 3. Increasing employment in industry.
& P I
b E é’ﬁ E 4, Increase industrial output of goods
3 g S f& required by large majority of population.
5 =B 5. Increasing export of manufacturing goods.
o W
E 39 6. Increasing of manufacturing value-added.
2 ©
=
- I3 3
® E 1. Achieve ...% growth in the industry.
4
3} a 2. Raise the share of industrial sector
~| E
3% (manufacturing) in GDP to ...%.
&
% é 3. Increase employment in the industrial
I % sector by at least ...%.
-
al & 4, Improve productivity in the traditional and]
o =
o9 small-scale industries by at least ...%.
A

23/ The precision of target values proceeds on the basis of iterative
technique.




The nature of targets for the industrial plans in developing countries

Figure 4.1
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2. Information system for industrial planning

The process of developing industrial plans consists of a number of stages
that are closely linked with each other. The first of these 1is the
pre-planning stage, which consist, primarily of preparing the informational
and statistical base. Industrial plan preparation requires in the first place
a comprehensive statistical basis to analyse past and current industrial
activities and evaluate necessary indicators. Moreover, implementation of
plans also depends on up-to-date indicators to help evaluate progress and

introduce readjustments.

Thus statistical data about past and current activities constitute the
necessary initial materials for designing the industrial plan. Moreover, tne
higher the quality and scope of available statistical information and the
greater the extent to which it is expressed in operational terms, the more it
contributes to the quality of the industrial plan, particularly in ensuring
its internal consistency as well as coherence among different objectives and

real possibilities of industrial development.

(i) The status of statistical information in developing countries

pPlanning in the majority of developing countries 1is to some extent
handicapped by the lack of a comprehensive informational and statistical
base. In many countries there is a lack of reliable up-to-date information
about national income, consumption, accumulation investment, capital formation
and employment. It is even more difficult to find relevant data om sectoral
activities such as industry, mining and agriculture and records on roads and

road traffic.

Even in cases where some relevant data are available, it might be quite
inadequate for planning purposes. For example, data on national income
sometimes includes gaps, breaks in continuity and time lags. In many other
cases the quality and scope of statistical information available 1is not
sufficient to make long-term projections with the minimum degree of confidence
required. The population figures are sometimes overestimated for various
reasons. In general, such unrealiable data is attributed to the inexperience

ol statistical personnel.




(ii) Industrial planning and the problems of inadequate data

The questions facing the planner in developing countries wuere no
adequate data are available, is whether to start plannirg immediately or
whether planning snould F -~ postponed until improved informat:on in sufricient
quantity 1s obtained. Some planning experts do, 1in fact, recommend not to
start planning until accurate and sufficient data has been obtained. However,
the planning process itself can generate additional data and qualitative
information. Therefore, postponing the planning process might also risk
postponing the collection ot data. To avoid the risks conpected with planning
oa the basis of insufficient and inaccurate data, the country in whicn the
requisite data for a plan are not available should, during the preparation of
initial plans, launch an appropriate programme to carry out a population and
industrial census and assessments of national resources including geological
surveys, which are of extreme importance for the location of industries sucn

as paper, sugar and cement and building materials.

(1ii) Problems related to infcrimation and data

requirements for industrial planning

Planning is a perpetual process <. :h can never be cempletely perfect;
hence the informational and statistical data base required tor planaing 1s
also never complete, The established minimal 1information and data base for
starting the planning process should, therefore, be developed so 4s to meet

tuture planning needs. This should, in any case, be computerized.

In this connexion, some organizational efforts are required to tacilitate

a proper collection, flow, storage and retrieval of information.

- Co-ordination of the tlow of statistical information

In many developing countries there 1s a lack of co-ordination within tae
governmental apparatus to produce unified data. This is often partliy due to
the existence of mor: than one statistical body and partly to the absence of a
central statisticai office. But even in cases where a central statistical

office exists, no real organization is to be found to co-ordinate statistical




sctivities at different levels. Thus, frequently parallel government offices

vroduce figures without checking with one another and the figures released are

often not comparable with each other.

The need for co-ordination is great, not only to eliminate duplication
dnd improve comparability but also to bring about a free flow of information
within a government. Tnerefore developing countries need to strengthen tneir
statistical services througn the creatlion of central statistical offices where
these do not exist and other statistical units at different levels, sucn as
minlstries, departments and large-scale enterprises, ds well as regional
statistical oftices; and to co-ordinate their work in such a way 4as to
tacilitate better access to data and a better tlow of information. The
following list indicates some typical sources of data for industrial planning,
other than statistical offices, which must be 1included in tne statistical

network:s

(a) Operating industrial enterprises;

(b) Governmeut administration at all levels;

(¢) Fforeign trade organizations;

(d) Chambers ot commerce and industry;

(e) Assoclations of manufacturers;

(f) Plan executing agencies;

(g) Investment agencies;

(n) Special task forces, working groups and consultants involved 1n
specific development studies;

(i) Organizations managing infrastructural facilities;

(j) Central panks and commercial banks;

(k) Labour organizations;

(1) International organizations such as OECD and, especially, those
withia the UN system including the UN Statistical Commission,
United Nations Industrial Development Organization (UNIDO),
Food and Agricultural Organization (FAO), International Labour
Organization (ILO), United Nations Conference on Trade and

Development (UNCTAD), and the World Bank.
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- Integration ot central planning body and central statistical otfice

Experience shows that there are significant auvantages Lf the functions
of tne central statistical office are integrated witnin those of the ministry

of planning in developing countries:

(a) Tne ueavy dependence of planning upon statistics requires close
co-operation between planners and statisticians and statistical services 1n
order to prepare data in a suitable form for planning and to 1improve 1ts

quality and quantity.

(b) Since planners are the main users of statistical data, they adre
likely to do much ftor the improvement of 1ts quality and quantity 1f tne

functions of the central statistical office are integrated.

(¢) In order to facilitate tne 1improvement of the process of uata
preparation and to avoid delays in the preparation of information wnlcn can
strongly 1mpede the planning process, souwe countries have aggregated .(he
central planning body and the central statistical ottice, so that measures can
ve taken within the central planning body to overcome difticulties 1in tie

preparation of necessary data or so tnat priorities can ve decided upon.

- Upgrading tie etficiency of statistical work

The effectiveness of statistical work depends on a number of factors,

some of which are listed below:

(a) To improve the stock of planning information, the programme ot
intormation must be fitted to the particular needs of the planning process so
as to avoid any possible waste 1n tne efforts of the statisticians. In tuis
respect, the planner must take into account the scarcity oL statisiLiclans in
the first stages of establisning the statistical information base and must

decide precisely upon the kind of data and information tiney need in the future

so as to permit statisticians to provide data 1n an organized way.




£ S

- 118 -

(b) Training of statisticians should be provided on a continulng basis
to upgrade skills and to maintain a fully efficient service 1ncluding the
introduction of computers and other modern equipment and facilities for

processing, storage and retrieval of data.

(c) Statistical work requires continuity and snould be followed up by
the central planning body and other governmental organs to ensure the
following: first, tne accumulation ot reliable statistics 1in thne long run;
secondly, adaptation of statistical work to more advanced planning techniques,
sucn as computers; tulrdly, expansion of the field of statistical activity to

cover more aspects of economic and social activities.

(iv) Data required for industrial planning

The specific requirements of frhe industrial plan for statistical data
depend to a great extent on the nature of the plan, socio-economic conditions
and tne length of the planning period. Nevertheless, 1t 1s possible to

indicate a number of general requirements:

(a) From the statistical point of view, two types of data would ve
required to formulate and elaborate the plans; time series and cross sectlon
data. [ime-series data are required for an examination of past trends ana for
predicting the future. Statistical offices at ditterent levels 1in developing
countries may forward estimates to planning bodies, as well as calculated
indicators. For example, a description of the manuracturing activity on the
basis of time series data is always useful and sometimes indispensable tor
efrective industrial planning. A description in tne torim of estimates over a
period of time can also oe made tor different industrial sub-sectors to reveal
relative importance, similarities and differences., <Cross-section data 1is
required for determining the behaviours of different factors, for example,
consumer preferences for estimating demand for different consumer goods on the
basis of family budget samples. This 1s of great importance for industrial
planning in some aeveloping countries where final demand 1s largely intluenced

by market forces.
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(b) From the tecnnical point of view, industrial planning requires a
great number of data in the form of 'technical norms". Technical norms are
indispensable for working out balances and establisning input-output tables,
as well as in the application of different mathematical methods for the
preparation of different stages of the industrial planﬁi/. Industrial
planning requires different norms for intermediate consumption of key
products, such as steel, chemicals and petrocinemicals, refined prodgucts,
cement, etc. In addition, 1ndustrial planning requires otner kinds of norms,
for example, the average requirements of numan beings for calories and protein

in order to set long-term targets to meet the modernization requirements of

agriculture through industry.

(c) From the organizational point of view statistical data must be fully
adjusted to the requirements of plan preparation and 1implementation.
Therefore, it is necessary to provide the data in a developing country in such
a way tnat it follows tne targets of the plan. According to the experience of
most industrial planning experts 1in developing countries, it would be most
suitable to disaggregate the 1industrial sectoral plan 1nto sub-sectors or

branches in accordance with the ISIC 4-digit classification, and to collect

industrial statistics and data tor the same branches. Some countries may go
into a more detailed bpreakdown in accordance with the details of their
industrial plan, for example, by adopting a 5 or 6 digit. Ine minimum should
be 4 digit because 3 digit classification 1s mixing too many branches under
one code number and, consequently, does not endaole a proper analysis of tue
sub-sector specific problems involved. This can be well seen from the

following comparison:

3 digit 4 digit
311/312 tood manutacturing 3111 Slaughtering, preparing and

preserving of meat;
3112 Manufacturing of dairy products;

3113 Canning and preserving of fruits
and vegetables;

3114 Canning preserving and
processing of fish, etc.

24/ For definition of 'technical norms' see the section on oalances in
Chapter V,
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- pata required ror industrial plan preparation and elaboration

In cases where information and data required are insutficlient or
unreliable, it would be nighly desirable to launch an industrial survey to
collect and organize as much relevant data and information as possible. The

data requirements are generally:

(a) Time-series data on Cthe national economy, such as GDP, national

income, consumption, investment and capital tormation.

(b) Every plan requires data about numan resources. This 1is of great
significance due to the fact that people are the primary peneticiaries of any
plan as well as the source of poth manpower and market demand. In this
connexion industrial planning requires two kinds of data. First, information
about the nature and growth of population, the size, consumption and sectoral
employment of tae lapour torce, tne nature and availability of skills, rural
and urban unemployment. Secondly, information about family expenditures at
different income levels and locations, for example, rural and urban in order

to estimate potential demand,

(¢c) Detailed aata on each 1ndustrial sub-sector such as available
capacity utilization, employment and productivity, output, export of
manufactured goods, capital formation and depreciation, breakdown of
intermediates consumption such as energy, semi-finisned materials and other
intermediates rrom local or 1imported sources, employment and skills (national

and foreign).

(d) Detailed data on the traditional sector are also needed., Here data
or. output, employment and productivity and input requirements are of great

significance.

(e) Data aud information about natural resourc:s required for industry,
such as tne location of the mineral deposits, size and quality of the deposits

and agricultural production, as well as agricultural inputs required flor

industrial processing.
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{(f) Data and information about otner relevant sectors and projects, rLor
example the locations and capacities of hydro-electric stations, water
networks, availability of water for industrial purposes, requirements oi

agriculture, construction and industry.

(g) Data on exports and imports (quantities and prices) of manufactured
consumer and caplital goods. TInis 1s necessary for evaluating tne structure ot
foreign trade, the 1investment ratlo, consumption patterns, as well as
estimating marketing possibilities for projects involving the expansion ot
production for export or for substitution of 1mports. In addition,
information aoout market counditions and thelir future outlook, as well as costs

of production abroad is also needed.

(h) Fiscal data including estimates of revenues and proceeds of foreign
and domestic loans and grants help to determine the public expenaitures tfor
investment and current expenditures associated with a plan. Inrormation about
funds available for private investment is also necessary so as to set targets

tor the private sector.

(i) Data aobout each planned industrial project is required in order to
enable the planner to estimate the 1nvestment, 1in national currency and
foreign exchange, and the physical requirements for construction materials,

machinery, equipment, supplies, manpower and skills.

- Data required tor plan implementation

The nature of statistical information required for control of plan
implementation is determined by the plan's objectives and targets, However,
whatever the differences between the objectives and targets of various plans
might be, every plan requires two kinds of statistical intormation tor control
of the implementation process. The first is information concerning follow-up
of the implementation progress of new industrial projects. The second 1is
information aoout the development of the operational perrormance of existing

industries during the plan period.

Moreover, data required for plan implementation must permit
identification of potential oottlenecks as early as possible so as to

facilitate the determination of their causes, evaluation of the extent to
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wiich deviations threaten the attainment of plan targets and the taking of
effective measures for plan readjustment. it is of great significance,
therefore, for a proper functioning of the follow-up activity, that data be

provided without any delay.

Follow-up activity requires data concerniny the development of existing
industries during the plan period. Tnese data are necessary for 1dentifying
the major trends of industrial development in both private and public
industrial sectors in the course of plan implementation as well as tne extent
to which they meet the general objectives and principles of the state economic
policy that underlies the plan. Here again, the statistical information must
be provided without delay to permit the planner to monitor deviations and taxe
necessary corrective measures or to change some policies, for example, to
raise duties on similar imported commodities or to remove bottlenecks in the

supply of strategic intermediates.

- Price indices for planning

Statistical data serving industrial planning must make 1t possible to
identify major industrial developments and relevant socio-economic trends
during the preceding period and must also provide an initial basis for meeting

the plan's requirements for internal consistency.

Inflation within the national economy and in world market prices makes
calculations pased on current prices quite useless. In addition, cnanges in
the prices of individual groups of commodities and services are often of an
irregular nature and result in substantial discrepancies between magnitudes of
corresponding values. Therefore, the use of constant prices 1n plan
preparation is of great importance for the establishment of internal
consistency., For, with changes of prices at different rates, even the

consistent plan can turn out to be unbalanced.

In this connexion tne preparation of price indices is of great importance
tor deflating time-series data, which are expressed in current prices.
Deflation of time series data by the relevant price indices makes it possible
both to identify tnhe actual indicators and to make the necessary read justments

in the course of plan execution in order to avoid 1imbalances in the

development of the national economy.
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Data expressed in current prices can be highly wmisleading and give a
distorted picture of progress in the execution of planned industrial
projects. This is particularly true in those instances where the development
plans are to a great extent investment programmes. Measuring plan progress on
the basis of expenditures due to price increases oftern results in a situation
in which capital 1investment plans appear to ope fulfilled or even
over—fulfilled 1f expressed 1in current prices, while the actual projects to
which they refer continue to be largely unfulfilled. This must also be taken

into account in setting up a reporting system.

3. Indicators for industrial planning

The significance of indicators for planning stems from the necessity for
quantification of plan objectives. In fact, planners at eacn level of the
planning hierarchy need a number of appropriate indicators in order to
elaborate the part of the plan within their field cf activity. Moreover,
indicators are indispensable for co-ordinating the partial plans so as to
arrive at a final set of targets as well as for follow-up of plan

implementation,

Industrial planning practice in developing countries shows that the use
of indicators varies greatly from one country to another as regards thneir
number, quality and functions., Nevertheless, almost all of them have 1in
common 1in their plans the growth rate of GDP and of manufacturing value-added
for periods covered by the medium-term plan, as well as a few other indicators
reiating to industrial growth in general, such as the share of manutacturing
industries in the gross domestic product and the growth of industrial
employment. The limited use of indicators in relation to the production
process reduces the scope of industrial plan and the elaboration as well as

the precision of plan targets.

The development of a4 system of indicators from the quantitative point of
view depends upon a number of factors, such as the level of industrial
development, its structure and diversity, From the qualitative point of view,
the system of indicators which is to be included in planning should be in line

with the following principles:
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(a) Uniformity

All 1indicators which refer to the same economic phenomena must be based
on a uniform regime t» permit aggregation, disaggregation and harmonization
among different targets. This can bpe 1llustrated on the basis of the

following example:

Example No. 4.1

Aggregation and disaggregation of the indicator 'capital-output” ratio

(a) Capital-output ratio = K/Y cesen (4.1)

(on the level of national economy)

Where: K is the value of total capital (or total stock of capital).

Y is the GDP

(b) «cCapital-output ratio on the level of enterprise which is in conformity

with the aggregate capital-vutput ratio is as tollows:

. . h, h .
Capital-output ratio = KI/Y1 teses (4.2)
Where: K? is the fixed assets of enterprise (h) or sub-sector (i).

Yz is the gross value added of enterprise (h) of sub-sector (i)

The indicator of capital-output ratio for a single industriai enterprise

permits tane industrial planner to compare the capital intensity of ditferent

enterprises of a given sub-sector, for instance, among textile enterprises.

By aggregation of the capital-output ratio of all enterprises of the
sub-sector, we arrive at the capital-output ratio of the sub-sector. In order
to illustrate the calculation let us assume that sub-sector (1) comprises (m)
enterprises, Thus the capital-output ratio of the sub-sector can simply be

calculated as follows:
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Capital-output ratio = ceann (4.3)

Where : K is total capital of sub-sector (i)

Yi is gross value added originating in sub-sector (1)

On the basis of the capital-output ratio of different sub-sectors, the
planner can make comparison between different sub-sectors to taciiitate

investment decisions.

Finally, by aggregation of all sub-sectoral and sectoral capital-output

ratios, we arrive at that of the national economy:

n

K = ] K1 w.4)
i=1
n

Y = L Yi ceeen (4.5)
i=1

(L = 1, 2,3, ..., n)

Average capital-output ratio = K/Y

{(for national economy)

(b) Stability

The indicators must be kept constant over quite a long period of time (at
least during one or two successive medium-~term plans). Tuis 1s necessary to
permit the flow of required information and its processing and transmission,
on the one nand, and assessment of past performance on the other, For
example, the availability ot time series data on capital-output ratio permits
the evaluation of development of capital 1intensity at tne level of
enterprises, sub-sectors and the whole economy. A typical example is the
stability of GDP, gross value-added originating in the sub-sectors (i) and
major industrial enterprises (h) (see the hypothetical time series in table

4.2).
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Table 4.2

Hypothecical cime-series of index number of GDP

during the past 10 years

Years
No. )
jo £ -9 ‘o -6 -5 -4 -3 -2 -1 0
sub-
sectors
1 100.0 ees 134.8 139.9 152.3 157.9 i71.9 179.9 189.8
2 100.0 cee 127.9 133.2 l4l.6 144.,2 152.0 162.4 171.0
3 100.0 o 132.6 143.1 149.8 159.9 168.1 180.2 189.8
4 10V .0 e 111.4 113.0 116.1 117.6 122.1 123.7 128.0
n
G 100.0 cee 134.8 145.1 151.9 160.3 172.9 181.3 193.8
(total)

Moreover, the scope of planned rate of growth of GDP cannot be used for
making conclusion in terms of assessment. This is only possible when they are
compared with actual figures. In this connexion, a comparison of the planned
and achieved growth of manufacturing value added of different 1industrial

enterprises, sub-sectors and the whole industrial sector is extremely useful

(see table 4.3)




Comparison of planned and achieved growth rate of GDP

Industrial Planned Achieved Deviation
sub-sector growth rate growth rate Z
% % +
1 8.5 6.0 -2.5
2 9.0 5.0 -3.0
3 7.0 6.0 -1.0
4 6.5 2.5 -4.0
Industry 8.2 6.1 -1.9
(Total)

Comparison on this basis reveals over- and underestimations of the
performance of the economy as a whole and in different sectors, sub-sectors
and enterprises; and calls for analysis to specify causes and devise

necessary measures to avoid further deficiencies.

(¢) Consistency

Indicators refer to complex phenomena and must be consistent to
facilitate appropriate control. This can be illustrated on the basis of the

following example:




Example 4.2

Consistency of gross output

Gross output is a complex indicator which consists of gross value-added
and intermediate inputs. Moreover, gross output at market prices 1is equal to
gross value added at factory praices plus intermediate 1nputs plus dlrect taxed
minus subsidies. Thus, consistency requires the following balance at all

stages of aggregation.

xi = Vi + Ui + direct taxes on the sub-sector (i) - subsldles Ior the
i = 1, 2, 3, vee, 1) sub-sector (1)
Where: Xi is gross output of sub-sector (1)

Ui is intermediates consumed by sub-sector (1).

n n n
Z Xi = 2 Vi + X Ui + direct taxes — subsidies (on tne national
i=1 i=1 1=l level)
Where: Y X, is gross value of production
) V. is GDP
At

X Ui is total intermediate consumption

(d) Flexibility of combination

In order to permit a manifold economic analysis, industrial planning
indicators must allow different comoination possioilities so as to quantiry
targets as much as possible with a relatively limited number of indicators.
For example, on the basis of a combination of GDP with capital, we can
calculate capital-output ratio; on the basis of the number of employed

persons we can calculate labour productivity:

- GDP
number of employed persons

Lapour productivity
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Another example 1s the combination of GDP with tne 1intermediate

intermediate consumption
. . . W
(w) to GDP. The ratio of intermediate consumption to GDP = -

consumption tnat enables us to calculate the ratio of

(e) Differentiation

Industrial planning indicators are to be differentiated according to the
plan periods and stages of planning. The Longer the period of planning, tne
smaller the number of indicators required. Those indicators which are very

important for preparing a long-term industrial plan are, among others:

Gross value of production, at market prices

Gross value added at factor costs

Value of total intermediate input (imported and from local resources)
Indirect taxes and subsidies

Investment (from foreign and local resources)

Vaiue of exports of 1ndustrial goods

Salaries and wages of employed personnel

Number of employed persons (foreign and local)

Energy consumption by kind.

The number of indicators can vary from one country to another, but those
ment 1oned above are also essential for aggregation purposes 1into a national
plan. Moreover, on the basis of these indicators a manifold analysis can be
made, such as growth of ctotal output, growth of GDP, productivity,
(ratio-percentage of value-added to intermediate input), incremental capital

output ratio, balance of foreign trade for industry, changes of level of wages

and salaries per employee; and others.

In a medium-term plan, target indicators should be shown on a year—to-
year basis and not only for the end year, because the requirements for their

fulfillment in financial and physical terms also vary.
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V. TOOLS OF INDUSTRIAL PLANNING

1. Balances

(i) Uses of balances in industrial plamming

In quite general terms, the tools of planning are basically common among
all countries. The differences, however, lie in the possibilities for
application of one or another tool under the conditions prevailing in a
particular country. The possibilities for introducing more sophisticated
tools wvary from one country to another, depending on the availability of
statistical information, the stage of development and the complexity of the

economy.

Balances are a combination of indices, ensuring a comparison between
cconomic needs for definite types of resources or commodities and the
availability of various local or imported inputs to satisfy such needs.
Balances have the flexibility to be applicable in long-term, five-year and
annual planning, although with varying degree of detail. Moreover, on the

btasis of balances, the following planning purposes can be achieved:

(a) Formulation of industrial plan targets at different levels of the

planning hierarchy,

(b) Co-ordination of plan targets of the industrial sector with those of

other sectors of the economy.

(¢c) Allocation of available human, natural, material and financial
resources 1in compliance with the objectives and targets of national and

industrial plans.

(d) Analysis of the allocation of the labour force and its geographical
distribution. Due to the fact that balances can easily be carried out for
ditferent geographical areas, they can, therefore, reveal a surplus or

shortage of aifferent levels of skills in different regions.
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(e) Allocation of capital for depreciation and new investment in all

industrial sub-sectors within different regions.

(f) Comparison between estimated targets and the possibilities for their
achievement on the basis of different allocations of available resources for

industrialization.

What are the particular advantages of application of

balances in developing countries, especially in the LDCs?

- Balances are relatively simple, flexible and effective planning
tools which can be introduced easily and gradually into the planning

activity in developing countries to upgrade their planning process.

- In cases were statistical data and information are lacking or
do not cover a wide range of economic activities, particularly in
the 1nitial stages of 1industrialization, the introduction of
balances can be limited to the most strategic natural resources and
products so as to reveal shortages or surplus, bottlenecks and
constraints and unemployment, on the one hand, and to enable a
better allocation of natural resources, materials and different

skills, on the other.

- The introduction of balances can facilitate the gradual
introduction of more sophisticated planning tools. For example,
with the accumulation of statistical data and information, along
with the development of a network of balances, 1input-output tables
can easily be introduced 1into the planning activity; first 1in
respect of the key products which have strong forward and backward

linkages and then step-by-step, to cover a wider range of products.
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(11) The technique of balances

Balances can be used to estimate a number of economic indicators such as
GDP and national income, resources and products. The technique of balances on

the basis of product balances is demonstrated below.

Product balances are worked out for intermediate products, capital goods
and consumer zoods. With their help it is possible to set up the material
proportionality of an industrial plan with regard to the pattern of
consumption and production. The product balances have a general outline as

shown in Table 5.1.

Table 5.1

Product Balance Sheet for Intermediates, Capital Goods and
Consumer Goods during the year (t)

Sources Uses

+ Inventory and stocks as per the + Private and public consumption
tirst of January of the year (t)

+ Total production during the year + Gross investments during the year
(t) (t) (i.e., replacement of worn out
capacities and new investments)

+ Import during the year (t) + Intermediate consumption of the
national industry during the year
(t)

+ Balance of reserves on the
31 December of the year (t)

Sources (total) Uses (total)
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Balances may be expressed on the basis of both monetary and physical

units, such as kg., ton, kwh, m2 and m3. The following represent the

equations of monetary and physical product balances:

m
Mo + R = woe e 1 E. + o120
1 1k 1 1 1 12 ik 1

(5.1)

>
+
he~18

k

(i=1,2,3, ....., n)
(k = 1,2,3, vee.., m)

Where:

X, value of industrial output of product group (i)

M., value of imported products of group (i) from sources (countries k)
gli1e) 31120

i i
products of group (i) as per 1.1 and 31.12 of the year in question (t).

values of stocks and reserves of the

wi value of intermediate consumption for producing the products of
group (i).

Ii value of goods used for gross investment of group (i).

C, value of consumption of products of group (i).

Eik value of exports of products of group (i) to destinations
(countries K).

[ ]
etz 5. \
1k 1

Qi is the volume of industrial output of product group (i) expressed in
physical units, such as kg., ton, and m2. The other components are

analogous to those im equation (5.1) but expressed in physical units.

The left side of the equation (5.1) and (5.2) shows the sources of
products of group (i). These originate either from national industry, imports
from other countries or from the reserves left over from the previous year.
The right side of the equation shows the uses of the products of group (i).

These could take the following forms:

(a) Intermediate consumption in the industry. For example, the use of

output of the coal industry in blast furnaces to produce pig iron., Coal in

this case is an intermediate product.
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(b) Investment goods to replace worn-out capital equipment and used up

stocks or to install new production capacities, for example, lathes, tractors,

furnaces, etc.

(¢) Private consumption. For example, consumption of different consumer

goods as well as electricity and fuel.

(d) Social consumption. This is consumption by society in different
forms through the social infrastructure. For example, hospital requirements

for electricity, heating, drugs, food, etc.
(e) Exports.

(£) Unused available products of the group (i) on 31 December of the

: ) . 31.12 (t)
year 1in question (t) [i.e., R ]. These are stocks and reserves
which will be part of the sources during the next year (t+l),

[i.e., gl-10E+1))

It should be noted that in the case of consumer goods or capital goods

the right side of equations (5.1) and (5.2) can be reduced to cover the items

in question. For example, in the case of the heavy mechanical equipment, we \
will bhave (wi =cC; = 0). Conversely, in the case of food, for inmstance,
we will have (Wi =1, = 0).

(iii) Technical coefficient

Part of the available products of the group (i) will be consumed by

industry in order to produce final products. The total intermediate

consumption of products of group (i) can be expressed as follows:
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T I A FEORL PO TR I PPY

are consequently the values and quantities of required intermediate

Where (xil’

consumption of industrial sub-sectors (j) from products of group (1) to
fulfill their production programme.

(1 1, 2, 3, «.., n)

(3 1, 2, 3, ..., n)
W. and W; are the total intermediates required from product (i) im

1
monetary and physical terms respectively:

n
W. = z X.. ceee (5.3%)

n
W= ) q. (5.4%)

xij and qij are calculated on the basis of the following equations:

X.. = a..X. ceee (5.5)

1] 13 )
qij = bijQij cens (5.6)
Where aij and bij are the "technical coefficients'", or 'norms". By

technical coefficients we mean the value of inputs required from industry (i)

to produce one dollar's worth of the output of a given industry (j).

n
W= 1 a.. X cene (5.7)
, n
W. = b . . Q. ceen (5.8)
1 jzl 1] QJ
In the above equations (5.7) and (5.8) the values of 3] and bij are

known and the values of Xj and Qj are planned targets., They could first
be set tentatively on the basis of the proposals of industrial enterprisas and
the ministry of industry or on the basis of forecasts. However, during the
iterative process of planning, these values can be further adjusted in
co-ordination with relevant targets of the national plan in order to achieve

harmonious plan targets.
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Example No. 5.1

In a certain developing country there exist three cement factories with

the following indicators in the year (t).

No. of Q. (output) 9o consumption of 9. consumption of
factory tons of cement electricity lime stone
million kw/h ton
1 100,000 11,500,000 126,000
2 200,000 22,800,000 290,000
3 300, 000 34,400,000 369,000
Total 600,000 68, 700,000 785,000

On the basis of the above mentioned data, we can calculate the technical
coefficients of both electricity and lime stone consumption per one ton output

of cement as follows:

_ _ 687,000,000 _ kw/ton
bec 600, 000 4.5 =5
_ 875,000 _
b1c = 600, 000 1.30 ton/ton
Where bec and blc mean that in order to produce one ton of cement it

1s necessary to provide 114.5 kw/h or electrical energy and 1.3 tons of lime

stone.

"Technical coefficients'" or '"norms" for consumption are of great
importance for planning 1in order to facilitate an evaluation of past
consumption levels and an estimation of basic needs and the means for
achieving them. For short-term purposes, private consumption can be
calculated on the basis of the past average annual per capita consumption of
the product in question. For an accurate estimation of private consumption,
cross-section analysis is necessary for determining the behaviour of consumer
preferences and estimating demand for different consumer goods on the basis of
family budget samples. This is of great importance in countries where final

demand is largely influenced by market forces.
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In cases where the central planning body can plan consumption by the
population in the long run, the planner must estimate private and public
consumption on the basis of clearly analyzed targets which represent the
satisfaction of the people's basic needs. This problem will be dealt with in

greater detail im Chapter VI,

Example No. 5.2

In a given country in the year (t-1), the planned output of the cement
industry for the year (t) is estimated at 1,6 million tons. On the basis of
the following informaticn, a calculation of the cement for the country during

the year (t) is required:

(a) The (constant) price of cement is 60 dollar/ton.

(b) The available stocks and reserves on 31.12 (t-1) are estimated at
0.1 million tons.

(c) The government decides to maintain a minimal stock and reserves of
cement of 0.2 million tons as of 31.12 (t).

(d) The cement industry 1in the country supplies three groups of

construction materials industries, with the technical norms as shown

in table (5.2).

Table 5.2

Group of construction
materials (j) 1 2 3

aj; 23/ 0.50  0.40  0.20

25/ (i) is cement industry in this case and aj; is the value of cement in
dollars necessary to produce one dollar worth of construction materials
of each group (j).
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(e) The allocated investment for the public sector in the year (t) is
1,000 million dollars, of which 700 million dollars are for five
major public projects and 300 million dollars for all other projects.

(f) The estimated investment of the private sector during the year (t)
is 500 million dollars.

(g) The blueprints of the five major public projects show the following
requirements for cement and other products of the above mentioned
groups of constructio. industries during the year (t). (Table 5.3)

Table 5.3
No. of Allocation for Requirement for Requirements for inputs of
project the project in cement in million other groups of
million dollars tons construction materials 1in
million dollars
1 2 3

1 200 0.30 2.0 3.2 2.4

2 150 0.20 2.0 4.0 0.08

3 150 0.12 1.6 3.6 2.4

4 100 0.10 1.0 1.6 1.2

! 5 100 0.08 0.8 1.8 1.0
ITotal 700 0.80 7.4 14.2 7.8
S S —— . | D U S

(h) The average cement requirements per one dollar construction and per

one dollar of the other groups of conmstruction materials, for both

the public and private sector are presented in table (5.4) below:

Table 5.4
Sector Requirement per dollar construction
Cement Group of construction materials
dollar dollar
1 2 3
pubiic 0.10 0.0l10 0.018 0.012
private 0.08 0.004 0.006 0.004
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Calculation of cement used during the year (t)

(a) Direct investment requirements for cement (in monetary terms I
) cem
and physical terms I__ ):
cem

ICem = 0.10 x 300.0 + 0.8 x 60 + 0.08 x 500.0
[cem = 118 million dollars, This is the direct investment requirement
for cement during the year (t).
! Icem 118
lcem = rice per ton of cement = 50 = 1,967 million tons

(b) Cement requirements for intermediate consumption (wcem)

wcem = acem.l Xl * acem.2 X2 M acem.3 X3

Where a and a are the average requirements per

a
cem, 1’ cem,?2 cem.3
one dollar of the first, second and third group of construction materials.

In the following we calculate the values of gross output of the groups of

construction materials Xi (1 =1,2,3).

Xl = 0,01 x 300.0+ 7.4 + 0.004 x 500.0 = 12.4 million dollars
X2 = 0,018 x 300,0 + 14.2 + 0.006 x 500.0 = 22.6 million dollars
X3 = 0,012 x 300,0 +# 7.8 + 0.004 x 500.0 = 13.4 million dollars

W = 0.50 x 12.4 + 0.40 x 22.6 + 0.20 x 13.4
cem
W = 17.920 million doliars
cem
' W
W= cem o= L9200 o 4 999 million
cem per ton price of cement 60

tons of cement are the
intermediate requirements of
the groups of construction

materials
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(c) Drawing up of the cement balance:

m ]
) m 1.1
chm kzl chm.k * Rcem
- T L g 3112
B wcem cem kzl Ecem.k cem

Let us assume that the country has no export commitments for cement
m '

during the year (t), i.e., L Beemk T 0
k=1

Thus:

o m
1.6 + | Qeem.k = 0-1 = 0.299 + 1.967 + 0.2

k=1
S om
2 chm K - U.766. This is the import requirement of the country for
k=1 -

cement in the year t.

The tentative balance sheet for cement is presented in table 5.11.

Table 5.5
Tentative balance sheet for cement (in million tons)
Sources Uses
+ Inventory as per 1.1 (t): + Intermediate consumption
0.100 during the year (t): 0.299
+ Estimated total production + Investment requirements 1,967
during the year (t): 1,600 + Inventory and stocks as per
+ Imports: 0.766 31.12(t): 0.200
2,466 J 2,466

The cement balance for the proposed national investment programme shows
that the supply of cement will be short of demand by 0.766 million tons in the
year (t). However, on the basis of relevant balances the planner must

evaluate the following:

(a) The degree of priority to be given to the cement industry in order

to cope with the growing development demand for cement,
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(b) The possibility of increasing cement prices so as to shift part of

the demand for cement to other alternative materials.

(¢) The possibility of reducing dependence upon cement by changing the
civil engineering designs of the major projects and other public construction
programmes. While this could cause delay and result in increased costs, in

the short run in balances for longer periods it could easily be done.

(d) The availability of funds in hard currency and the degree of
priority to be given to the import of 46.02 million dollars worth of cement.

This must be dealt with in the balance of exports and imports.,

{(e) The physical capacities required for importing 0.766 million tons of
cement. Here, the planner must calculate on the basis of other balances the

load and capacities of ports, roads, railroads and other means of transport.

(f) The possibility of postponing one of the major projects in

accordance with established priorities.

The wusual process of planning 1nvolves the calculation of relevant
balances, for example, the balance of energy and the balance of limestone and
clay. The balance for energy can reveal the possibility of the energy sector
to cope with the demand for electricity from all 1industries, including the
cement industry, as well as other activities of the national economy and
private and public consumption requirements. The balance for limestone can

reveal the foreseeable life-span of the cement industry.

Balance sheet for durable consumer goods in the year (t)

Balances of durable consumer goods, such as tractors and machines, differ
from the non-durable ones because the former are used longer than one year,

the period which the balance usually covers. For example, the life time of a

machine is usually ten years & ' it might be forty years for a building.
Therefore, the demand for dure . c.ds, in the form of fixed assets, is
eilther, on the one hand, to replace . . -out fixed assets or, on the other, to

expand or create new ones.
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The demand for durable goods which are used in relatively large numbers,
such as agricultural pumps, machinery and appliances, as well as lathes,

tractors and lorries, could be balanced as follows:

Table 5.6

Sources Uses

+ Inventory and stocks as per + Local requirements in the year]
1.1(t) (t)

+ Total production during the + Exports during the year (t)
year (t)

+ Imports during the year (t) + Inventory and stocks as per

31.12 (t)

Sources (total) Uses (total)

The calculation of lccal requirements differs from one type of durable
goods to another. For thcse durable goods that are used in large numbers,
such as tractors, lathes and lorries, we must have, first, statistical
information on the number of each operating type Si(t) (e.g., the number
of operating tractors in the country); secondly, the average lifetime of the
durable good in question, wusually referred to as the flow conversion
factor (hi); and thirdly, information about the planned technical
coefficients of using the durable good (i) in question in different sectors of

the economy (j), i.e., (kij).

In the following we introduce the formula for calculating the local

requirements for a durable good (i).

nooh.o. kij . X. (e + 1) 5,(t)
Qt+ 1) = ] T D - I8,(e) - ———] ... (5.9)
.]=1 1 1
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Where:

QLi(t+1) i1s the amount of additional local requirements for the durable
good (1) in the year (t + 1).

kij are the technical norms. They denote the depreciation value of
durable goods (i) per unit output of the sector (j).

Pi(t + 1) is the estimated price of the product (i) in the year (t + 1)

In equation (6.12) the terms [Si(t)/hi] is the number of replaced
Si(t)

h.
1

units of durable good (i) during the year (t). The term [Si(t) -

is the number of available units of durable goods (i) as per L.i(t + 1). The
term [kij . Xj (t + 1)] is the value of depreciation of durable goods (i)
based in sub-sector or sector (j) in the year (t + 1). The term
[h. . k.. . X. (£t +1)] 1is the wvalue of units required to be operating

i i j
in the sub-sector or sector (j) in the year (t + 1).

Example No. 5.3

Let us assume that in the country in question in the year (t) the

following information concerning tractors is given:

Table 5.7

Power of the tractor (KN) 6 9 14 Over 20 Total
No. of operating tractors 10,000 30,000 20,000 5,000 65,000
St

ratio of each type to total % 15.39%7  46.15% 30.77% 7.697% 1004
lifetime in years = = ==---ooo—oomooooo——————o 8 ~—m—mem e

expected prices in the year
(£ + 1) 100 dollars per KN
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Table 5.8
Sector j indicator Agriculture  Services Industry Mining
Kij 0.10 0.006 0.003 0.005
Xj(t + 1) in § 150,000,000 50,000,000 60,000,000 70,000,000

Required: the local demand in the year (t + 1). For convenience we will
convert all different types of tractors into 9 KN because it is the most

common one in use.

Table 5.9
KN 6 9 14 over 20 total
Si 2500 8500 5000 1250 -
Conversant factor 0.666 1 1.555 2.222 -
S; (calculated in terms of
9 KN) 1667 8500 7778 2778 19723

Qli(t =1)= 8 x 0.010 x 150,000,000 + 8 x 0.006 x 50,000,000
900 900

+ 8 x 0.003 x 60,000,000 + 8 x 0.005 x 70,000,000 .
900 900

+

19723 ]
20

-1 19723 -

2960.41




Thus the local requirement for tractors in the year (t + 1) calculated on
the basis of the 9 KN tractor, will be 2960 units. If the same structure of

tractor types is maintained then we can calculate the demand for each type as

follows:

Table 5.10
Power ot tractor KN 6 9 14 over 20 total
Ratio of each type of the
total (%) in the year (t) 15.39% 46.15% 30.77% 7.69% 1007
Demand in the year (t + 1) 455 1366 911 228 2960

The balance sheet for tractors can be completed in the same way as it was

done in the case of cement.

(iv) The aggregation and tabulation of key balances

A very important characteristic peculiar to product balances, if
expressed in monetary units, 1s the possibility of aggregation or
disaggregation. Disaggregation is necessary in order to permit a detailed
analysis of certain products. In this connexion 1t 1is advisable that
developing countries in the initial stages of industrialization concentrate on
disaggregated balances of key products. Aggregation should also be made in
some cases, for instance of all kinds of textiles and leather industries.
This is necessary for the planner to have an overall look on the level of the

satisfaction of all these products.

The tabulation of key balances, expressed in monetary terms is of extreme
significance for industrial planners for it permits comparison among the
different key products in regard to their production capacity, demand for them
and export possibilities. Moreover, the table indicates total imports and

exports which could reveal a bottleneck in 1imports in the case that these

exceed the export capacity of the country.




Tabulation of key balances in monetary unlits

Material Domestic Exports Total use Production Imports
demand Total supply

|
l

Cement
Steel
Aluminium
Electricity

Coal ;

Total

3. Input-output analysis

Planning experience shows that balances provide a convenient means for
establishing a proportional production and foreign trade structure for the
national economy, particularly in the initial stages of industrialization.
However, further analysis of the economy, especially industry, requires the
utilization of input-output tables so as to identify bottlenecks that might
occur during the expansion of production and to establish the necessary
production structure to satisfy the planned configuration of final demand.
This is due to the advantages offered by input-output analysis for assessing

direct and indirect intermediate consumption needs.

An input-output table shows how the available products of each group are
distributed among other sectors (or sub-sectors) to produce products of

different groups. At the same time it shows the inputs to each sector (or

sub-sector) from other sectors (or sub-sectors). Thus the inmput-output table




covers the availability and utilization of all products in both forms,
intermediate and final. The general simplified structure of an input-output

table is 1llustrated below.

The simplified outline of the input-output table

1 2 3 . . . n
1 X X1 *12 *13 . . i |1 ¢
2 Xy Xy X2 Xoy ¢ . . Xom | Y2 |
3 X3 X3 X3y X33 - . . X300 | '3 |
{

n Xn *al ) 03 * ° * Xan Yn
v, v, v, ) ) ) v
X X, X, X, } ) ) X_
Where:

X, is the value of output of products of group (i) (or sub-sector (i)).

X3 is the share of industry (i)'s output consumed productively by
industry (j); for example, x,, means the value of products of
group (1) necessary to produce X2 doliars worth of products ot
group (2).

Yi is the final demand for products of group (i).

v, is the gross value added of sub-sector (1).

Each row (reading from left to right) shows the output sold by each
sub-sector. Each column (reading from top to bottom) shows the
purchases made by each sub-sector along the top of the table from

the left-hand side. Since this 1is a square table, there 1is one row

to correspond to each column.

n is the number of product groups or sub-sectors included in the table.
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To illustrate, consider the relationship between sub-sector 3 (row 3 and

column 3) and sub-sector 2 (row 2 and column 2). To find the share of
sub-sector 3's output soid to sub-sector 2, read across row 3 until 1t
intersects column 2. We see that sub-sector 3 sold Xq9 dollar's worth of
goods (for intermediate consumption) to industry 2 during the period covered
by the table (usually one year). To find out how much sub-sector 3 buys from
sub-sector 2, go over to column 3 and read down until this column 1ntersects
row 2. We see that sub-sector 3 bought products worth x,4 dollars from

sub-sector 2.

In order to easure the proportiomality of the production process at the
level of the national economy, it is extremely important to plan and balance
the sources and the uses of gross national product, GDP and national income.
This process encompasses, of course, all individual products or groups of
products, as well as the material structure of the gross national product and
the internal flows of products (interlocking of the production process of the
economy}. The input-output table for the gross national product 1s
illustrated by table (5.13). In this table (wl) is the total wuse of
products of group (i) 1in the form of intermediate consumption; whereas (U.)
is total intermediate consumption of sub-sector (j) of products (1); (li)
is the value of goods of group (i) used for gross investment; (cP) and
(c8) are private and public consumption; (Ei) and (Mi) are exports and
imports of products of group (1); (Zi) is the availability of products of

group (1).

In the following we introduce some remarks on the make-up of the

input-output table of gross national product (see tables 5.13 and 5.14):

(a) Production (product group). This part of the table is also called
internal interlocking. It contains the sectors and sub-sectors producing
goods and services, such as agriculture, various manufacturing sub-sectors,

construction, communications and the service industries.

(b) The final consumption (second quadrant). The final consumption part

of the table is of special importance because changes in their values transmit

further effects throughout the rest of the table.
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(c) The value of product components (third quadrant). This part of the
table shows the building of production value. Sometimes advantage 1is gained
by having a detailed breakdown of the components of gross value added, for

instance wages, depreciation, profits, etc.

Analysis of the table

The square matrix which covers the first quadrant is of significance for
the 1nput-output analysis. It is also «called the '"square matrix of

intersectoral flows'.

X1 X12 X13 . . : Xln
%21 %22 X23 . . . Xon
*31 %32 X33 : . . X3n
Lfnl 02 *a3 * ) ° an—

The sum of each row of the square matrix of intersectoral flows is equal

to the total intermediate consumption of each product group (i).

% . ceees (5.10)

I ~3
[
=
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Whereas the sum of each column is equal to the intermediate consumption

of sub-sector (j) of products (i).

n
2 x. . = U. cerne (5.11)
izy M ]
However:
n n
X.. # X.. o deees (5.12)
121 H 121 HJ .

Moreover, on the basis of each row of the input-output table (see the
simplified »>utline of the input-output table above) we can construct the

following equation:

n
X, = ) x.. + Y. ceees (5.13)

n
~a
X -.Z X = Y. e (5.139)
j=1
n n n
121 X, - .21 '21 X T Y, ceees (5.14)
- 1: J= ‘
X -W=Y L (5.14%)
Where:

X 1s the gross product
W is the total intermediate consumption

Y is the GDP.

On the basis of each column of the input-output table (see table 5.6), we

can construct the following equation:

n
X = Z X.. + V ceens (5.15)
J =1 4 ] .
Il a
X. - .. = V. ceeee (5.15%)
] o U ]

n n n
z X, - Z u. = Z ' oo (5.16)
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Where:
Uj is the total intermediate consumption of subsector (J).
Therefore:
n
Pou, o= v (5.17)
j=1
and
n
X-W = ] V. (5.17%)
=1 7
(j = 1,2,3, +..,n)
Thus:
n
Iov. = ¥ (5.18)
=1

The equation (5.18) shows that GDP is equal to the sum of gross value

added originated in all sectors of the economy.

On the basis of equations (5.13%) and (5.17%), we conclude that the
input-output table of the gross national product is a detailed balance sheet
of gross national product. This could easily be shown on the basis of the

last row at the bottom of the table (see table 5.12).
M+X = W+R+1+ c? +ct+E ceaes (5.19)

W+R+I+C+E ceeee (5.19a)

or M+ X

While the left side of the equation (5.19%) represents the availability

of gross product, the right side represents its utilization (See also table

5.14).
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Table 5,13

Division of Input-Output Table of Gross National Product

Final demand

—_———
Outputs Production
Inputs |
{
|
|
First quadrant
"Internal interlocking" Second ?uadrant
Value of
production Third quadrant
components

- 65T -
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Table 5.1%

Ralance sheet of the gross national product

Availabilities Utilization
o Gross inventory at 1.1(t) o Consumntion of intermediate
1.1(t

[R ( )] product (W)

o Intermediate Product (W) o GDP for domestic use
of which:
. . . . . P

o] GDP originating in all o Private consumption (C )

sectors of the economy o Public consumption (Cg)

o Accumulation;

N of which;:
vy o Gross investment (T)
i=1 o Gross inventory at
o Imports 31.12(¢) [R31'12(t)]
o Exports (F)
1 Availabilities (total) Utilization (total)

(it) The internal consistency of programmes

By internally consistent plan we mean the one which 1is devoid of
bottlenecks or surplus capacities. This requires first of all, the
calculation of the techmical coefficients, The easiest way of calculating the
table of technical coefficients is by dividing all the entries 1in each
sub-sector's column by the gross output of that sub-sector (Xi)' For this

purpose, we repeat equation (5.5).

x,. = a..X. cevas 5.5
1) 1] )] ( )

repeated
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It should, however, pe pointed out here that one of the major problems
involved in consistent forecasting on the basis of input-output tables is that
changes in the structural coefficients are allowed for, particuliarly in the
circumstances of developing countries. For short term forecasts, 1.e. for
period of one or two years, it is fairly reasonable to assume that 1input
coefficients will not change, or that they will not change significantly. In
making medium—- and long-term projections, bhowever, for five- to ten-year
periods or longer, one cannot assume that input-output coefficients will
remain constant. For such projects, 1t 1s uecessary o use estimated
technical coefficients. In fact, in the case of developing countries the
estimated tecnnical coefficients must form the basis of estimation for all
zero entries or for sectors where interlinkages are not yet properly
developed. These coefficients will cnange substaantially in a loang-run
forecast; for example, when it is expected that agriculture will use more
chemical fertilizers. Tne coefficients could be estimated on the basis of the
targets of the long-term plans or on tne basis of engineering studies and

technical analysis.

Example No. 5.4

[n the draft of the long-term plan of a particular developing country,
the following tentative targets have been set:
/

‘a) The output of agriculture in the year th should amount to 10U

mipllion dollars, t.e., XA = 100, in order to meet basic needs tfor

agricultural products.

(b) To achieve this target, agricultural experts estimated tnat the
average use of fertilizers should amount to 0.2 dolilar per dollar of
agricultural ouftput, 1i.e., app © 0.2. In order to permit detailed analysis
for a more efficient combination of resources, the experts must give different
combination of technical coefficients necessary for acnieving tne above target

of agriculture in respect, for example, of fertilizers, pesticides, irrigation

and agricultural equipment, energy, etc.

Once the technical <coefficients nave been estimated, the 1nternal

. . . .4
consistency can then bpe computed on the Dpaslis of equation (5.137), as

follows:




- 158 -

n a

K. = ) ox.. = Yoo e (5.137)
LT i

i=1 repeated

(i
(

1,2,3, +..,0)
1,2,3, «..,0)

il

Substituting equation (5.5) in equation (5.13%) yields:

n
X. - ) a..X. = Y. (5.20)

The above (n) equations could be rewritten as follows:

Xp - la X +aX, v apXyt et a X1 o= v
X, = la, X +ay Xy + aygKg* ene ? a, X1 =Y,
Ky - lag X+ agX) +agXy+ wee ¥ a, X 1= Y,
Xn - [anlxl * an2X2 * an3x3 oeee an3X3] = Yn
Or more compactly as:
X - AX = Y ceees (5.20%)
(1 - Al X =Y e (5.20")
Where: . .
'-" ———,
(1 - all) ( - alZ) ( - 313) veesenenss - aln)
( - a21) (1 - a,,) ( - a23) R (R a2n)
( - 831) « - a32) (1 - 333) R (R a,
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The matrix I - A is usually called the ''tecnnical matrix of production".
This matrix is of extreme significance for a consistent plan, for it provides

a general solution for an lnput-output problem.

(i11) Calculation of direct and indirect intermediate coasumption

As has been mentioned earlier, input-output analysis has the advantage of
showing direct and indlrect 1ntermedidte consumption. This 1s of importance
for establishing consistency within tne 1industrial sector. 1In the following
paragraphs we will examine this proplem more clearly and derive the uecessary

equations therefore.

The Input-Output table shows the direct intermediate consumption Dy 4
given sub-sector of all other sub-sectors for each dollar's worth of current
output. But this does not represent the total addition to output re-nlting
from additional increase in the final demand. An increase i1n final demaund for
products of group (i) will lead to both direct and indirect increases in tie
output of all sub-sectors. [If, for example, tnere is an increase in the final
demand for the products of industry (2), there will be direct increases in
intermediate consumption of products of groups 1,2,3 and so on. gut 1n
addition, when sub-sector (1) channels more of its output to sub-sector (2),
sub-sector (l)'s demand for the products of industries (3), (4), etc., will

likewise increase and these effects will spread throughout the whole economy.

A significant part of input-output analysis, therefore, 1s the
construction of a table which shows the direct and indirect effects of changes
wa final demaad. This can be done mathematically by multipiying poth sides of
equation (5.20D) by the matrix [I - A]-l which yields:

X = [1—A1"1Y (5.22)

The above equation could also be rewritten as follows:

P




X CAn A2 Rz ettt
N R LY S
N Ayl Ay Ay e A
. i . . . ?
- : : : |
X E nl A2 A3 seeee Ao :
v ] 3 -
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-1
Where Aij are the coefficients of the matrix [T - Al .

Equation (5.22) may be rewritten as follows:

(5.22%

(j = .. n)

By partial derivation of (Xi) with respect to a given final demand for

products of group (Yk) we achieve:

9X.
1 -

Ajk e (5.23)

3Yy

(Aik) is the required direct and indirect intermediate consumption products

of group (i) other things being egqual, in order to expand the output of

products of group (k) by one dollar.

(iv)

Treatment of imports and exports in input-output analysis

It is of extreme

importance that

the planner takes into account the

imports and exports of commodities in input-output analysis. The formula for

calculation of the imports of commodity (i) can be shown on the basis of table

(5.12). The sources of commodity (i) are imports (Mi) and local production

(Pi), whereas the uses can be in the form of intermediate consumption and

final consumption. Final consumption can be in the form of addition in gross

inventory, gross investment, private and public consumption and exports,.

The
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total sources and uses of commodities is reflected in equations (5.19) and
a

(5.19°). 1In order to calculate the sources and uses of each commodity (i)

we first break down the sources (Xi) into 1imports (Mi) and local

production (Pi) and substitute into equation (5.13):

P.+M. = W. +Y, (5.13%)
1 1 1 1

n C
P, + M, = jél Aijxij + Y, ves (5.137)

Equation (5.23) could be rewritten in detail as follows:

PprMI LA, Ay Aygoe - A v,
Py * Myl [ Ay Ay Ayy ' . - Ay | V2
Py M [ Ay Ay, Ay ) ) C oAy | Yy C
i i ) L. ) ) A (5.13%)
+ M ) i ) ) -
L-Pn 2} Anl An2 An3 Ann Yn

The estimation of the indicator of the share of imports to domestic
production should be elaborated further on the basis of availability of the
necessary raw materials ani semi-manufacturers for processing and priorities
of imports in addition to other factors, such as required skills and economies

of scale.

The net imports and exports of the commodity (i) could be calculated on
the basis of equation (5.13) and by breaking down the final consumption (Yi)

into its components:

d
M. +P. = W. +R. + 1., +C. +E, .o (5.137)
1 1 1 1 1 1 1
P. = W. +R. +1.+C. +(E.-M.) (5.24)
1 1 1 1 1 1 1

a
P, = wi + R, + Ii +Co+e . (5.247)

Analogous to equation (5.20) we could write the following equation:

n
X, =) a.. X, +R . +1 =0C. +e. (5.25)
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e are tne trade variables. When positive they indicate tnat they are used
to meet foreign demand for the commodity {(1i); and when negative, they
represent additional lmports to supplement domestic supply. ‘Ihe compliete

set of equations could be rewritten as follows:

ol . als r PRI
Pt e G o 3n PJ{ | ul Tyl [e]
LRyl lay 3 33ttt lei Y. “2 €y
; |

Pyl a4 qyy et Py T €31 | 3 i
I R . . t PRI A Y I (5.257)
: |
¢ . . . . (Y . .

. o :

- Py ail %2 %3 o o LF“J Lln “n Len
— - — - . —_ -

it should be pointed out here that transactions with foreign countries
involve many difficulties. A compliete exposition and treatment of tnese
problems are beyond the scope of this publication., But it is important to
note that exports and imports have Lo o»e adjusted to a valuation basis
consistent with that chosen for other entires 1in the 1input-output table, In
addition, tnere are sometimes conceptual and statistical problems associated
with the trade entries in ths production accounts which can produce large

. . 26/
impalances wnen reconciling supply of and demand for resources.~—

(v) The dynamic input - output model

The main focus of the dynamic input-output model 1s on the 1investment and
growth., In order to develop the dynamic 1nput = output model we first
introduce tne technical coefficient for investment (ij)° investment in 1its
physical frorm constitutes capital goods required for maintaining and expanding
the stock of capital in the economy (K). Capital goods c7n be used in the
form of durable capital goods and intermediate goods necessary for expanding

the production capacity and output.

26/ For detailed information see Victor Bulmer-Thomas' Input - Uutput
Analysis in Developing Countries; 3Sources, Methods and Applications,
John Wiley and Jons, 1982. Chapter 7.
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Thus, gross investment in the year (t) will be channelled into different

sectors of the economy in order to expand production capacity and output.
n
I(t) =) ax,.(t) (5.26)

Where:
Ii(t) is the gross investment produced in sector (i).

‘\xij(t) is the part of Ii(t) channelled to sector (j) for expanding

its capacity and output.

The requirements for additional gross investment produced in sector (1)
in order to expand the value of production output of sector (j) can be

calculated as follows:

AX.. = a..(t+l) b, [X.(t+l) - X.(t .o (5.27
i T’ { [X, (e - X)) )
Where:

[aij(t+1)] the technical coefficient for the year (t+l).

(hi) is the average life time of the capital good (i). 1In the case of
durable capital goods by =~ 1. 1In the case of non durable goods h; = 1.
For the sake of simplicity we will refer to [aij(t + 1)hi] as (Kij)'
Kij represents the partial investment - output ratios.

From the above it follows that total gross investment of sector (i) can

be calculated as follows:

n n
I.(e) =77 ax,. = ) K. [x.(t+1) - x.(t)] (5.28)
1 J=-l = J ]

(G = 1,2,3, ..., n)

The complete set of equations can be rewritten as follows:

W - :
I, Ky ko ki3 ces Kin | Xl(t +1) - xl(t)
I, K,y koo Koysg Koo ' Xz(t +1) - Xz(t) i
I, Kyy  Kyp  Kyy o eee kg § X4(t + 1) = X, (1)

|
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or

I = R (X(e+ 1) - X)) . (5.28%)

The solution for the increases in output in individual sectors of the
economy can be found using the technique of matrix inverszion by solving the

equation

Kt + 1) - X(0) = K1 . (5.29)

The complete set of equations can then be rewritten as follows:

-— _ .1 — - — S
Xyp(e + 1 - X (6) ™ 12 13 "o | 0 \
- !
Xz(t + 1) Xz(t) %) T, ryq ang I2 } .
X3(t + 1) - X3(t) = T i, Taq Tl 13 i (5.29)
. : . l .
. D .
: | l
. | . i i
Xn(t + 1D Xn(t)i ol Tn2 Tn3 rnni | In

t

- . ) > 3 JL
Where (rij) is the inverse element of the K matrix, and represents the
increase in the value of output of sector (j) in the year (t + 1) as result of

+he investment of one monetary unit of products produced in sector (i) in tbe

year (t). Thus,

n
Xt +1) - X () = § .1 . (5.29")
1 1 . i ]
j=1
o C
or X (t+ 1) = X;(t)+ .zl ri 1 cee (5.29)
and: 1=
aXi(t + 1)
__—___alk(t) - F‘ik P (5.30)

Where (Eik) represents the increase in the value of output of sector K

in the year (t+l) other things being equal, as results of the investment

sector (k) in the year (t) in one monetary unit.
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7/

. 2
(vi) The seml input-output model—

The semi input-out method 1s designed for developing countries with open
economies. It distinguishes, therefore, petween domestic sectors (D) and
international sectors (F), where the output of tne former can enter 1iato
1nternational trade while the latter cannot, for example construction. 'The
splitting of the (N) productive sectors in (F) international and (D) natiomal
sectors (F + D = N) is facilitated by the following two equations which are

derived from the basic input-output model.

Xp = HFF Xt HFD X, = JOF + fF tep .o (5.31)
Xy = HDF Xg * HDD Xy~ Jop * fD .o (5.32)
Where:

Xe and x, are vectors of increases in output 1n international and

domestic sectors respectively during a planning period.

fF and fD are vectors of increases 1in sectoral final demand other

than for investment and export goods of national and domestic sectors
respectively.

HFF and hDD are matrices of technical coefficient (rlj) which show
the deliveries on both current and capital requirement for producing one
monetary unit of output of international and domestic sectors respectively.

JoF and JOD are vectors of the level of sectoral deliveries of
investment goods from existing capacity at the beginning of the planning
period of the international and national sectors.

HFD and HUF matrices of technical coefficients of the type (rFD)
and (rDF) which 1indicate 1international inputs into national sectors and
national inputs into international sectors respectively.

e, vector of changes 1in sectoral exports minus 1mports. [t appears

F
only in the balance equation of the internaztional sector.

27/ For detailed information see (1) Victor Bulmer-Thomas, Input - Output
Analysis in Developing Countries; Sources, Methods and Application.
John Wiley and Soms, Chapter 15; and () UNIDO, Industry and
Development No. 5.
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The general solution for the increases in output of the national sectors,
including the complementarity indirect production effects on the national
sectors caused by planned production expaunsions Xp 1n the 1nternational
sectors can be found using the technique of matrix ianversion by solving

equation (5.32).
x = (1. -H J_1 (H -J _+£) . (5.33)
bp ~ “bp DFYF oD = ‘D e :

In this way when an investment takes place in an international sector,
for example to promote exports, it may make demands on the output of thne otner
international sectors through the system of inter-industry linkages, although
these demands could be satisfied through imports. Demand for the output of
the national sectors, however, must be met by increased domestic productin
which requires complementary investments iu those sectors. This additional
investment must be added to the original 1anvestment in the international
sector in order to determine the total capital required for export promotion

or import substitution,

Because increased demand for the output of che international sectors
could be met by imports, the semi input-output model excludes their 1nvestment
needs from total capital requirements, Each international sector can then be
evaluated in isolation, with complementary investments 1n the 1nternational

sectors only added to its own capital requirements.

(vii) Partial input-output model

In most developing ocuntries, input-output and semi lnput-output models
could not yet be used tor determination and co-ordination of the indicators
due to insufficient 1information base. It 1is important therefore that
developing countries develop the statistical 1information necessary for tne

construction and analysis of input-output tables.

Partial input-output analysis has been used successtuliy in 1ndustrial
planning in a number of developed and developing countries. This is due to

the relatively limited requirements for statistical information which are

confined mainly to the subsectors in question.
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Partial input-output analysis enables the planner to quantity
interrelated objectives within the industrial sector, as in the case of the
chemical industry where the inputs and outputs of many chemical reactions are
strongly 1interlinked, as well as among certain 1industrial sub-sectors and

other sub-sectors of the economy.

Example No. 5.5

Consider the following interrelationships among three industrial
sub-sectors (food processing, chemicals and textiles) and agriculture (see
also figure 5.1). Hypothetical values of final demand for these industrial

subsectors and agriculture are given in table (5.15).

Table 5.15
Sub-sector Final demand (Yi) Total gross output
or sector miliion dollarsgé/ (Ki) million
dollars
_________________ e
T 50 50
F 40 50
A 50 1ov
C 15 90

28/ Intermediate consumption beyond the dimension of partial input-output is
1n fact final demand from the point of view ot the system 1n question,
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Figure 5.1
Intermediate demand Final demand
-
Food processing agriculture
| -
(F) (a)
Chemicals »! Textlles
(c) (T)

The first step toward finding a solution to the table 1s the setting of
final demand and an estimation of technical coefficients. Both have to be
estimated on the basis of the preliminary targets set in the draft of the
industrial plan. For example, food processing in the year t) must increase
by 20 per cent compared with the level of the year £, (see table 5.20).
Another example would be the preliminary target of achieving utilization of an
average of 0.2 dollars of fertilizer input (produced by the chemical
sub-sector) per one dollar output of agriculture (see table 5.16). Other
preliminary targets could also be taken from the national plan or plans of
other sectors, for example, the increase in final demand for agricultural

products by 25 per cent in the year tg. The estimated technical

coefficients (preliminary targets) are presented in table 5.1l6.
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Table 5.16

T F A C
T V.2 0 v (V]
F 0 0.2 0 v
A 0.3 U.4 .1 u.06
C 0.3 0.2 0.2 0.3

The second step 1s the computation of the technical matrix of the

production matrix [I - A]. The resulits are snown 1n table 5.17.

Table 5.17
(0.8) (uv) (V) (V)
(0) (0.8) (0) (0)
(-0.3) (-0.4) (U.9) {-u.06)
(-0.3) (-0.2) (-0.2) (0.7) \

Tue third step is tne computation of direct and 1indirect requlrements per

dollar of final demand on the basis of inverting the matrix [l - =aj. ihe

results are presented 1n table 5.18.

Table >.18

T k A C
T 1.25 U v 0
F 0 1.25 v 0
A d.abllod U.5906148 | 1.132686 v.u9708/73
C 0.6674757] 0.5258899 | 0.322624 L.wSu3lun
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The 1inverted matrix represents the direct and 1indirect requirements for
each 1nput. ‘lhese differ greatly from the direct raquirements presented in
table 5.16. For example, direct and indirect requirecments of one dollar of
agricultural output from the chemical sub-sector amoun: to 0.322624. This
means that 1n order to 1luncrease the agricultural sector output by one dollar
1t 1s necessary to lncrease the fertilizer output of the chemical sub-sector
by VU.322024 dollar. Furthermore, these calculations show how the plan should
be elaborated. For example, the target of using 0.2 dollars of fertilizers in

agriculture by the year t_. leads to the elaboration of further plan targets

5
such as fertilizer production, which can now be quantified as (0.233624 x 125).

The 1nverted matrix of the table can be used to forecast the total impact
of the system due to changes in final demand in one or more components of the
system. We will illustrate pelow how such a table can pe used for industrial
development planning forecasts. To do this, we must list the tentative

targets of the final demand 1n the year t_. for each of the components in our

5
hypothetical example (see table 5.19).

Table 5.19

Assumed changes in final demand for commodity (i)

Original demand 1n Estimated targets of Per cent
the year (t,) final demand in the change
{(million dollars) year (tg) (million dollars)
T 50 60 20%
F >0 65 20%
A 100 125 25%
C 90 130 45%




Finally,

- 171 -

we calculate the total projeccted gross

equation (5.22), as follows:

output on tne basis of

x = [1-al"ly
— — .
XT (1.25) 0) W) () ol
Xp (V) (1.25) W) ) 05
X, (0.461165) (0.5906148) (1.132686) (0.0970873) 125
Xc (0.6674757) (0.5258899) (0.323024) (1.4562106) 130
L p - .
~ h r B
75,000
XF 81,250
X, 220,267
LXC- -304,005—
Table 5.20
Estimated changes in total demand for tne commodity (1)
Original total Estimated total demand Per cent
demand in the year (tg) 1n the year (tg) change
million dollars miilion dollars
T 50.000 75.000 S0%
F 50.000 81.250 624
A 100.000 220.267 £20%
C 90.000 304,005 237.84
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From table 5.20 it can be seen that the 1ancrease 1in total output 1s much
higher than the required increase in the final output. ‘lInis is due to the
intermediate requirements, which grow strongly as a result of direct and
indirect effects. This analysis shows clearly why planning on a piecemeal
basis cannot be counsistent, for no account can be taken of the created
intermediate demand, with the result that in most cases further bottlenecks 1in

the economy are created.

The process of computation and co-ordination of targets on the basis of
balances and input-output techniques (partial or overall) is complementary.
They are usually used together in elaborating industrial plams in order to
assess precisely the targets, which are based on the relationship between
supply from domestic and imported sources and demand for semi-manufactures and
manufactures 1n respect of a number of processed products and other
commodities. Assessments of possible domestic production derived from these
materials balances must be compared to demands resulting from an overall
disaggregation of demand as shown by the preliminary projection of the gross
domestic product and 1ts major elements. Difterences in relevant estimates
are eliminated through a process of successive approximation and thus a
co-ordination of plan targets can be achieved at tne aggregated, sectoral aud

project levels,

Due to an 1insufficieat information base, developing countries frequently
apply the following method instead of the input=-output technique. First, they
elaborate a '"balance" between the total savings and total investment and
between export and import, then they determine aggregate objectives for tue
growth of the gross domestic product and targets for the manufacturing
industry by means of incremental capital-output coefficients., The growth rate
of manufacturing industry is determined in relation to the growth rate of
domestic product in the past or a comparable coefficient 1is taken [rom

empirical studies in other countries at similar industrialization stages.

This procedure is useful for develupment of the first draft of a national
plan. However, for development cof a consistent and efficient industrial plan,
it 1s necessary to introduce further elaboration in order to quantify and

co-ordinate objectives. This will be dealt with in Chapter VI.
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Statistical and econometric methods

(1) Introduction

Statistical and econometric methods are of great significance for the
preparation of industrial plans. On tne basis of these methods the industrial
planner could either estimate final plan indicators or estimate tentative ones

for further iterative procedures.

The application of statistical and econometric methods in the preparation
and elaboration of industrial plans requires a good knowledge of statistics on
the part of the person applying them and a firm grasp of economic tneory. A
good knowledge of economic theory is in any case required for the analytical
work coanected with industrial plan preparation and elaboration. The
industrial plan indicators are calculated on the basis of magnitudes of
economic variables, such as output, value of intermediate inputs, 1lnvestment,
value of exported or imported manufactured goods, salaries and wages, prices,
etc. The 1importance of the economic theory for the analysis and
quantification of industrial plan indicators immanates from tne fact that it
provides analyses and explanations on the objective behaviour of the various
economic variables. In rfact, the eatire body of economic theory constitutes a
collectior of relations among these variables based on certain assumptions or

empirical statements.

The precondition for the application of statistical and e onometric
mechods is the availability of sample data on the economic variables in

question., The sample data necessary for inferences are of two kinds:

(a) cross-section data and

(b) time series data

Cross-section data consist of observations on the economic variable 1in
question at a given point 1in time, or, more particularly, during a given

interval of time.
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In order to illustrate the observations of the cross-section data, let us
assume that 1n a certain country there exists ten soft drinks factories. In
this case, the output of each factory during one year represeats an
observation, and the output of the individual factories during this year

represents a total sample of ten cbservations.

Time-series data, on the other hand, consist of observations of a
variable at differeat points in time or during intervals of time. Each
successive observation is separated from others by its occurrence at different
times, rather than its occurrence in a different place. An economic variable
such as employment, savings, production and cost, whose values are ordered

with respect to time is called an economic time series.

(1i1) Regression Analysis

The major tool for statistical and econometric methods 1is a regression
equation model which postulates a causal relationship vpetween a dependent
variable and one or more independent variables. A dependent variable 1is
functionally dependent on the 1independent variables, for example quantity
demanded for a certain product may be regarded as a function of price,

disposabie income and prices of related commodities.

The regression model attempts to explain observed changes in a dependent
varliable as being causea by changes 1n the independent variables. Moreover, a
form widely used to express the causal relation between a dependent variable
and 1independent variables is the linear form. The linear causal relation

petween the dependent and independent variables may be expressed as follows:

Yo = 8yt B X tBX +BX +a #B8 XK+ U ... (5.34)
(t =1,2,3,...,0)
Where:

Y is thr dependent variable

xlt’ x2t’ x3t’ e xkt

8 B Ty 33 o s Bk are the parameters of the equation

are the independent variables

o’
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U is a stochastic variable. It indicates the amount by which the sample
observations of the dependent variable in question exceed or fall short of the
mean value of all possible observations at certain levels of tne independent

variables.

The main focus of statistical methods is to quantify the model above on
the basis of the given empirical data. This estimation 1s done usually on the
basis of least squares. The estimated equation 1s expresse as follows:

Y = 8, + B8 X, +B,X, ¢ B Ky *oeee t B Xt (5.35)

Where:

Y is the estimated value of Y

Bo, 61, 82, 83 cee Bk are the estimated values of the

parameters of the equation.

It should be pointed out here that we refer to a regression equation with
more than one independent variable as a multiple regressioun, and to one with
one independent variable as a simple or bivariate regression. The simple or

bivariate regression equation is expressed as follows:
Yy = 8_+8, X +U (5.36)

Since the least squares method 1s sufficiently described in literature on
statistics and econometrics, only its main features and application to the
field of industrial planning are presented below. Interested readers can
refer to the books suggested in the list of literature which provides the

complete mathematical derivation.

The principle of least squares estimation involves minimizing the sum of

squared deviations of the observed values Yt from their estimated values

Yt’ That is we have to find the values By» B |» Bos vov B that make

the required sum as small as possible.

S = Co(Y, - Y,) > min. e {5.37)
t=1
The result is a formula to compute each estimated parameter in terms of

the observed Y_ and X_ _.
t 1t
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(i1i) Time series analysis

Analysis ot trend

One use of the time series analysis is to smooth a time series. [he
smoothing of a time-series consists of reducing the period to period
irregularities. One technique 1is to remove all out linear variation. This is
called trend analysis. It seeks to establish an average line petween
quantities used over a certain number of years. The future behaviours of the
variable in question can be estimatad according to the trend shown by this
line. The trend line is determined on the basis of least squares metnod
described above, where the linear trend is estimated on the basis of the

following equation:

Y = §+b ‘ (5.38)

Where:

(Yt) is the estimated value of the variable in question
(t) is the time (in months or years)
(8) is the estimated value of intercept of the estimated trend line with
X the Y axis
(b) is the trend. It shows the amount by which the variable in question
grows during one period (month or year)

8, b, and t are Bo, él and X, of the least squares model above

1
respectively

In the following we will demonstrate the application of trend analysis in

industrial planning:

Evaluation of past development

Trend analysis 1s of great significance for the evaluation of past
development of different industrial sub-sectors and for making comparisons
among them with regard to the movement over time of value added, cost of
inputs, installed capacity, wutilization of installed capacity, output,

employment, productivity, energy consumption per output, etc.




- 177 -

The analysis of past trends of economic variables could be done for an
industrial sector, for an industrial sub-sector, or even for an individual
industrial enterprise. In this way, Lt provides industrial planners on
different levels of responsibility with necessary preliminary information

about the dynamic and structure of the industrial sector.

[t should be pointed out here that evaluation of past development 1n this
way is just indicative and does not provide the planmner with information on
the real causes of the development of the variable in question within the

observed time period.

Due to the fact that the above-mentioned variables grow over time the
examination of past growth rates 1is rather important. The general formula for

estimating the compound growth rate is the exponential function.

Y, = AQL+ nt Yt (5.39)

(Y ) is the variable in question
(A) is a constant (the initial value of the variable in question).
r is the compound growth rate

t is the number of years

One way to derive r 18 to take the natural logarithms of equation

(5.39) and estimate the following equation:

Lny, = LnA +t . Ln (1 + 1) + U (5.40)

For convenience, we will assume the following:

LnYt = Yt

LnA = a
Ln (L +r) =b
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Thus, equation (5.40) can pe rewrirten as follows:

Yt = a+b .t + Ut (5.403)

The parameters (a) and (b) are then estimated as shown above in section

(11).

Projection of industrial plan indicators of autonomous processes

In general, most of industrial plan indicators are determined by known
factors, for example, the factor which determine the demand for cement within
the country could be the price of cement and the price for alternative
construction materials and 1nvestment. These factors are usually known tor
the industrial planner or possible to predict. The factors determining the
demand for the national cement 1n the international markets, however, are

difficult to predict.

As has been 1indicated on page 114 a number of processes related to
industrial activities are difficult to quantify and the estimation of their
indicators 1is the only way for linking them to targets. The estimation of
these indicators could, among others, be done on the basis of extrapolation of

trend.

It should be 1indicated here, however, that such extrapolation 1s an
exception to the rule for industrial plan targets cannot be designed on the
basis of extrapolation of time trend. This is contradictory to the principles
of planning which aim at restructuring the economy 1in question in order to
enhance socio-economic progress in the long-run, The quantification of
targets on the basis of the projection of trends 1is to suggest that the
previous tfactors will continue to determine the development within the
previous structural framework. The quantification of targets for the five
years plan should proceed on the basis of balances and iterative techniques,
in particular they should respond exactly to the overall targets of the
development plan, for example if the plan decides on increasing the industrial
output by X per cent of which metallurgy by Xm per cent, engineering by
Xolc which should meet the development requirements of all these industries
as well as other sectors. ‘he increase of the generating capacity of the
electricity 1in this case will, of course, differ from that estimated on the

basis of projection of time trend.
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The use of trend projection 1in long-term planning

Trend projection can be used in many cases 1in long-term planning, for
such planning focuses mainly on broad targets rather than on precise details.
Moreover, any deviation that might occur could be corrected during the

continuous short-term planning process.

A number of variables could be examined on the basis of trend projection
in preparing long-term plans, for example availability of specific types of
labour, the life span of mineral deposits, the industrial demand for water,

the danger of pollution, etc.

In applying trend projection 1in long-term planning, the industrial
planner has to examine the best fitting. This could pe linear or exponential
as in the case of compound growth. But it could take other shapes. ‘Inere are
a number of models that reflect the different changes of the magnitude ot the
variable in question in different periods of time. An example in this respect
is the quadratic model:

Y = C, +Cot+Cth ces (5.41)

Of great significance for long-term planning is the saturation model and
the logistic curv: whicn are presented below respectively for they could
tentatively envisage the levels of saturation over a long period of time. The
saturation model is formulated as follows:

y = e Bt ... (5.42)

Where:

a . . .

e~ represents the saturation level and the point of inflection where
t = B/2. To the left of this point, the slope increases with t, to the

right of it the slope diminishes. As t» q. Y » e”.
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The logistic function is formulated as follows:

Y, = i — (5.43)
1+ be ©

Where (a) represents the saturation level and 1is called the parameter of

. e . - a
saturation. The initial value of the logistic curve 1s %T—:—B§.

In the applicatioa of trend projections it 1s necessary to note that the
time trend is beset by some statistical and economic deficiencies. The
implicit assumption of this method 1s that the factors which ahve determined
the growth rate of production and consumption in the past will coontinue into
the future, +.e., that their average effect on tne activity im question will
be the same as in the past. This hypothesis, which might be called the
hypothesis of mutually compensating effects, implies that possible changes 1n
factors affecting the variable in question cancel out, so that their combines
etfect is the same as in the past. The hypotheis 1is on the whole rather

indicative and of doubtful validity.

Experience shows that extrapolation of time-series data can work
reasonably well in the case of a few ""well-behaved'" time-series, such as
population time-series or those which are closely correlated with population

growth or rising income during periods of stability.

(v) Econometric models

A complete exposition of econometric methods and models is beyond the
scope of this publication. We will, tnerefore, confine ourselves here to
defining their aims and will briefly show their application in conmnexion with

industrial planning.

Econometric models are an abstract representation of the operation of
economic forces in the '"real world". They tend to be more accurate than
time-series analyses, since they are based on economic theory and consist of
explanatory variables which reflect their individual impact on the independent

variable in question. They enable the planner to quantify the influence of
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economic factors on this variable in the economy of a country. With the use

of econometric models, the reflection of actual features of the economy, 1ts

links, structure and tendencies to change can be traced.

Economic relatin-ships stipulated in advance by economic theory
considerations can be expressed by single or simultaneous equations (a system
or set solved all at once). In this way, both the resulting estimated

parameters and model prediction are consistent with the economic thought.

When applying these methods, the procedure is as follows:

(a) Study of the variables which explain the variation 1n the variable
in question, for example, manufacturing value added can pe strongly affected

by GDP, the ratio of investment and exports.

(b) Construction of an explanatory model, estimation and testing of the
model to determine the degree of confidence that can be placed 1n these

relationships for the purpose of their implementatior.

The industrial planner needs in the first place, models to analyze
factors affecting the demand for different manufactured goods. He also needs
to analyse factors affecting growth of manufacturing value added of single
sub-sectors or the whole industrial sector. Models can be used to assess new
developments in technology. In addition in industrial planning practice,
forecasts on the basis of econometric models can serve long term planning by
investigating and revealing possible factors for determination of long-term
targets, as well as providing information which might be useful for solving

future economic tasks.

Of special significance for industrial planners is the estimation of
elasticities, for they provide a measure to calculate interdependent targets.
As an example in this respect 1s the elasticities of output with respect to
capital and with respect to lapbour. These elasticities can be estimated on
the basis of a regression analysis of the Cobb-Douglas function. The equation

for time-series data usu~.ly takes the following form:

P = ak? . LY e ce (5.44)
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Where:

Pt 1S the output or value added of the industrial sector, sub-sector,
or individual enterprise in physical units, or monetary units
respectively
is constant

Kt 1s the value of stock of capital of the industrial sector,
sub-sector or individual enterprise in monetary units

Lt is the size of labour force measured in man hours

a is the elasticity of output in respect of capital, which 1is
interpreted as follows: "If the stock of capital is increased by
one per cent, other things being equal, then the output will
increase by (a) per cent".

B is the elasticity of output 1in respect of labour, which 1is

interpreted as follows: "If tne number of employed encreased by one
per cent, other things being equal then the output will 1ncrease by

(g) per cent".

The elasticities of output with respect to capital and labour can be
estimated for the industrial sector, for different sub-sectors and for
individual enterprises. On the basis of these elasticities the planner can
estimate the required additional capital and labour to increase the output of

suggested output targets.

Another typical example is the analysis of the relationship between
demand for a given manufactured good, its price, income and prices of
alternative commodities. This relation could be estimated on the baiss of the

tollowing equation:
D = KC P P ‘e (2.45)

Where:
(Dl) is the demand for the commodity in question
(K) 1s a constant
(C) 1is the income (overall or per head)
(PI) is the price for the commodity in question

(PLI) is the price for the alternative commodity
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(a) is tne income elasticity whici 1s interpreted as follows: "If the
income increases by one per ceant, other things being equal, the
demand for this commodity increases by (a) per ceat".

(b) 1is the price elasticity of the commodity in question, which 1s
interpreted as follows: "if the price of the commodity in question
increases by one per cent, other things being equal, the demand for
this commodity falls by (b) per cent'.

(d) is the elasticity of the commodity in question with respect to the
price of the alternative commodity which 1s interpreted as follows:
"if the price of the alternative commodity increases by one
per cent, other things being equal, the demand for the commodity 1in

question will increase by (d) per cent'.

The significance of elasticities for the industrial planner can be seen
from these examples. For instance, on the basis of the income elasticity he
can get an idea about how an additional dollar in income would be spent. On
the basis of the price elasticity of the commodity in question he can set an
appropriate price policy or other relevant policies, such as taritf and tax
policies, since these are price components. On the basis of the price
elasticity of the commodity in question with respect to the price of the
alternative commodities, the planner can decide on price policies so as to
sh1ft consumption towards preferable alternative commodities, for example,
towards commodities that are possible to produce on the basis of local raw
materials or by the traditional sector. The relationship between the demand
for a certain commodity and its price, price of the alternative commodities

and income could take a linear form.

b = ho+ac - bP = dP; (5.46)
Where:

(h) 1s a constant

(a) shows the increase in demand due to income increase by one monetary
unit, other things being equal; and

(b) shows the decrease in demand due to price increase by one monetary
unit, other things being equal; and

(d) shows the increase in demand due to price increase 1in the

alternative commodity by one monetary unit, other things being equal.
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The average elasticity of prices and demand for the period under study

could be calculated as follows:

P
EP=b_I
1 D

P

EP = d ——:li—
II D
-
D
Where:

(EPI) is the price elasticity of the commodity in question

(E,.,) elasticity of the commodity in question with respect to the

PII
price of the aiternative commodity and
(PI) is average of price observations, i.e.,
P — L
I n
PII is the average of the price observations of the alternative
commodity
(C) is the average of income observations and

(D) is the average of demand observations.

By analyzing price time series the planners must make sure that they use
constant prices, for inflation within the national economy and in the world
market makes estimations based on current prices quite useless. In tnis
connexion, developing countries snould encourage tne preparation of price

indexes for deflating time-series data which are expressed in current prices.

There is a wide scope fcr estimating different elasticities 1in the
everyday work of the planner, provided he has sufficient and relatively

reliable statistical data on the treated economic variables.
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Finally, it should be noted here that econometric modelis snould uot

necessarily be carried out by planners. The planner, however, should instruct

the statistician and econometrician what 1s needed so as to benefit from the

outcome of econometric analysis.
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VI. STAGES IN THE PREPARATION OF INDUSTRIAL PLANS

1. Evolution of the industrial plan from the

draft national plan

As has been indicated, a national plan, in whatever depth it is
presented, is a prerequisite of an iindustrial plan, for it defines the overall
objectives and the role of each sector of the economy in the process of
development on the basis of distribution of the available financial resources,
labour force and natural resources, as well as co-ordination of sectoral
targets. In order to facilitate sectoral planning, the draft national plan

must provide at least the following indicators for ten to fifteen years:

(a) Growth of populatiorn and labour force, as well as distribution of

the labour force among different sectors of the economy.

(b) Growth of mnational income and development of the share of

consumption and of savings in the national income.

(¢) Estimation of financial resources and investment allocation among

sectors of the economy.

(d) Growth of stock of capital and its main structural components and

changes in the capital-output ratio.

(e) Growth of exports and imports,

A decisive factor in calculating growth is, of course, the savings rate
of a country. Savings are a prerequisite for expanding productive
capacities. They are defined as refraining from using parts of national
income for consumption purposes. But it 1s also possible that courtries car
borrow savings in the form of loans and grants from other countries or can
receive them as gifts. Savings occur when some part of the national income is
not used up in current consumption but in expanding national production, or is
kept in inventory to be consumed later. Savings can be hoarded or loaned

out; they can also be used immediately for capital formation purposes.
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The part of savings required for adding to the existing stock of capital
(K) and for working capital during one year js called "current Iinvestment”
(In), or "new investment". For convenience, we will assume that savings are

equal to new investments. Then we can express the national income as follows:
Yy = cP+1P+cB+15+E-M e (6.1)
Where (Y) 1is national income, (Cp) private consumption, (Ip) private
investment, (Cg) government consumption, (Ig) government Iinvestment,
(E) exports and (M) imports.

B = E-M een (6.2)
where (B) is the savings from abroad.

Thus, new investment could be then expressed as follows:

™ = 1P 418 e (6.3)
c+I"+B e (6.1%)

<
il

wWhere (C) is the total consumption.

If we add to both sides of equation (6.18) the value of provision for
consumption of fixed capital (Ir), i.e., investment required for replacement

of worn-out fixed assets, we get the following:

c+ 1"+ 15 +B ... (6.4)
C+14+8B s (6.4

Y + Ir
N

where (I) is gross national investment and (N) gross national income.

The higher the ratlos (In/Y) and (I/N) are, the more inves“ment that
can be channelled into capital formation. The central planning body must
estimate the above mentioned ratios as well as the availability of foreign
loans, repayment of foreign debts and debt servicing in order to estimate
financial resources that would be available for national development in
general and the industrial sector in particular, in local and foreign

currencies, for both public and private sectors (see tables 6.1 and 6.2).
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Table 6.1
: R
| Item : Year
(in million dollars
at t  prices) t, & - 100 %11 %12 Y13 Yie s

Gross domestic capital
formation
Gross domestic investment
in fixed capital
Increase in inventories
Financing of capitsl formatiorn
Gross national savings
o Provision for consumption
of fixed capital (1)
o Net savings in private
sector (IP)
o Net savings in public
sector (1%)
o Savings from abroad (B)
(net position in current
balance of payments

account)
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Table 6.2

Fstimation of investment for the industrial sector

iSector .Year

| to £ tz - - - tio tin f12 f13 fue Fis
)

- Public sector:
o in local currency

o in foreign currency

- Private and traditional
sectors:

o in local currency

o in foreign currency

i A




- 193 -

(1) Analysis of industrial production

The planned gross investment ratio decides the proportion of supply of
consumer goods to capital goods in the country. This can be easily explained

on the basis of equation (5.19) (see chapter V, page 168)

X = W+R+I +C+E-M cee (5.19)
(repeated)

If we assume that total exports equal total imports, then equation (5.19)
can be rewritten as follows:
X = W+R+1I 4+ C (6.5)

If we further assume that the gross inventory remains constant, then

equation (6.5) can be simplified as follows:

X = W+I+C .o (6.6)
Since (N = X - W), then:
R = I+C e (6.7)

If we assume a closed economy situation, then the structure of the

industry will take the following form:

(a) The output of consumer manufacturing industries will be equal to

what is spent in the country on manufactured consumer goods and services.

(b) The output of capital goods industries will be equal to the gross
investment (I) and intermediate goods industries which cover the total

requirements of the economy (W).

However, due to the weakness of capital and intermediate industries
prevailing in most developing countries, the structure of the economy is
distorted. They depend by and large upon the developed countries for their
means of production and Intermediate goods requirements and 1in order to
balance the imports on the 1later they have to export raw materials and
agricultural products. This situation requires an overall analysis of the

structure of the economy so as to provide for its restructuring.
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It is important in the first place to reveal the weakness of the
structure of the industrial sector by comparing the demand on preoduction of

key products with the sources of supply, as shown on Table (6.3) below:

Table 6.3

Analysis of the structure of industrial production

Industrial Demand Local Local production- (+ exports) cr
product production demand = (+ export) | (- imports) x 100
| or (- imports) demand
| - :

4 -

Moreover, it is also useful that the planner compare the differences in
structure between his country and other developing countries and developed
countries, especially those similar in size of population and natural
endowments. In this respect, the planner can use the "skyline” charts 22/.
We illustrate below two hypothetical skyline charts for a developed and a
developing country (sce figures 6.1 and 6.2). However, it should be pointed
out here that this method of comparison has only relative meaning. For
example, agricultural exports from a developing country does not mean that it
enjoys food self-sufficiency. Another example would be the export of minerals

due to general weakness of the manufacturing industries.

29/ Examples of actual skyline charts for different developed and developing
countries have been given by W. Leontief in his Scientific American
article, September 1963, pages 162 - 163,
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Self-reliance and self-sufficiency chart

(a) Industrialized country
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FiEEre 6.2

Self-reliance and sel f-sufficiency chart

(b)  Developing Country
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An input-output table (if it is available for successive years) is very
useful in analysing the economy's initial state, particularly the structure of
industry, for it can reveal the status of interlinkages among sub-sectors of
the economy as well as its dependence upon foreign countries. Input-output
tables for successive years show the developm:unt of the structure and permit
evaluation of this development on the basis of the extent to which it moves
from a position of relatively weak interdependence to strong interdependence.
Thus, input-output provides a map for the industrialization process.
Moreover, comparison of the structural relationship in a given developing
country with that of othe' developing countries and developed countries on the
basis of input-output tables 1is of particular significance for plan

preparation, for it shows possibilities for increasing intermediate products.

In order to reveal the weakness of the 1industrial structure of a
developing country it has proved useful that the planner triangulizes the
disaggregated input-output table. A triangulized disaggregated table is one
rearranged in such a way that the zero entries are concentrated within a
single angle of the table. Table 6.4 is a hypothetical matrix of the economy
of a developing country. The table in this way shows little or no particular
pattern of either dependence or independence among sub-sectors.
Triangulization of this table {see table 6.5) clearly reveals the weakness of

the structure of the economy.

Table 6.4
. . Purpose of Sources of Total avail-
Production o E final demand | product (i) ability of
£ E local export | imports| local | product (i)
1 2 3 4 | o | cons. prod.
1 3 2 0 4 30 20 10 10 29 39
2 0 2 0 0| 40 15 25 0 42 42
3 1 6 2 2 10 10 0 11 10 21
4 0 5 0 3 30 20 0 14 4 28

o e g
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Table 6.5
Purpose of Sources of T Total avail-
L Production ~ & | final demand| product (i) ability of
Y o o T T T .
X ¢ g | local export| imports; local | product (i)
L 2 4 1 3{& 21 cons. prod.
[
| 2} 24 o] o] o} 4| 15| 25 0 42 42
4 5 3 0 0 20 20 0 14 4 28
1 2 4 3 0] 30 20 10 10 29 39
3 I 6 2 1 2 10 10 0 11 10 21

Table 6.5 reveals that the structural interdependence is rather weak.
Other observations on the structure can aiso be made. For example, the
sub-sector producing product (2) has highly backward linkages and its output
goes almost entirely to final demand, particularly for exports. Whereas the
sub-sector producing product (3) has no backward linkages but very strong
fo..ard linkages and half of its production goes to final demand; and half of
product (3) is imported. Half of the products of sub-sector (1) are imported
and half of them are exported. This can be a case for sectors with wide
varieties of products; for example, export of certain surplus agricultural

products and import of those other which are lacking.

In order to permit detailed analysis, the table should be disaggregated
to reveal which products are exported and which are imported. But this could
also be done on the basis of balances. Comparing the triangulized tables over
time makes it possible to evaluate the dynamic changes of the structure. Of
interest in this connexion is the evaluation of backward linkages development
with the oprimary sector of the import-substituted and export-promoted
industries, If, for example, the sector which comprises import-—substitution
industries does not develop backward linkages with the national economy, then
these industries are of no importance for restructuring the national economy.
0f similar interest is evaluation of the development of basic and intermediate

industries and their interlinkages with the rest of the economy.
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The supply of consumer goods, services and capital goods must maintain a
definite proportion to each other as set by the gross investment ratio (I/N).
If, for example, the gross investment ratio is 0.2, then the relative ratio of
the net value of supply cf the capital goods to that of the investment goods
must be kept at 1 to 4. So long as the planned investment ratio does not
change, the two must grow at the same rate. If, however, :he gross investment
ratio becomes bigger as income grows, then the supply of investment goods

would beccme greater relative to that of consumer goods and services.

Analysis of the production of capital goods (means of production
and intermediate goods)

Durable capital goods are required to maintain and expand the stock of

capital in the economy. They usually take one of the following forms:

- buildings

- installations

- power machinery and power equipment

- installation for storing and transmitting

- machine tools and other technical equipment

- tools, devices and models

- lifting gears, conveyance

- vehicles for rail and road, ships and aircraft

- laboratory instruments, measuring instruments, testing apparatus and
weighing machines

- factory and office apparatus and equipment

Some commodities can interchangeably be used in the form of durable
capital goods and intermediate goods. For example, steel is an intermediate
product if processed in the mechanical industries. If, however, steel is used
in construction, then it is a capital good. The most precise way of analyzing
the demand for <capital and intermediate goods 1s, of course, through
balances. In the initial stages of industrialization, developing countries
must concentrate on balancing the key capital and intermediate products, such
as cement, steel, oil products, sulphuric acid, fertilizers, tractors,

lorries, agricultural pumps, etc.
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As demonstrated in example (5.1) in Chapter V, balances should be
introduced within a sub-sectoral plan. In the case of cement, for example,
the balancing of cement should be part of the elaboration of the plan of the
building and construction materials sub-sector. In elaborating such a plan,
it is necessary to examine all possibilities of using alternative materials,
for example, bricks, lime, tiles, etc., and the most practical design for

different constructions, as well as the availability of raw materials.

Analysis of the production of consumer goods

Raising the standard of living through better satisfaction of the basic
needs for consumer goods is one of the major tasks of national and industrial
planning. Improving the satisfaction of basic needs in the long runm, in line
with the planned structure of the economy, must be decided in a draft national
plan. It would be of zreat assistance to the sectoral planning activity if
the national plan of a developing country were to include a section on raising

the standard of living, which is the final task of the entire planning process.

Basic needs must be analyzed in packages. For example, in elaborating
the basic need for food, the planner must seek the optimal combination of
nutritional substances - proteins, fats and carbohydrates, including animal
and vegetable protein and as necessary and sufficient quantity of mineral
salts and natural vitamins. This package must correspond to the specific
tastes, traditions and customs of the people in ‘he country in question as
well as to the availability of agricultural resources. For example, in island
countries where fish is abundant, fish should play a more important role than
in countries where cattle is abundant. Moreover, it is necessary that the
value of total basic needs satisfied during one year is equal to the supply
from both local and imported sources of manufactured and non-manufactured

consumer goods and services .

It is advisable for the precise calculation of plan objectives that work
on the draft of a national plan should begin with an analysis of the past
levels of 1iving standards of the population. Such analysis requires, of
course, calculation of past per capita consumption for basic consumption
needs, such as protein, calories, various processed and unprocessed food

articles, textiles, footwear and other necessary consumer goods, including the




housing situation. It is useful to calculate these past per capita figures or
norms in the form of time-series so as to assess the progress (or
deterioration) in satisfaction of the basic needs of the population.
Moreover, it is important that the planner disaggregate the consumption norms
in accordance with different income groups of the population for both urban
and rural populations, in order to reveal the urgent needs of the poorest part

of the population (see table 6.6).

Table 6.6

Level of per capita consumption of basic consumer goods

during the year (t) by different income groups

(a) Urban population

Per Income groups
capita ;

onsumption 1 2 3 . 4 i
Producﬁ\\ : i
I

t

Protein

Calories
Footware

Textile

—




(b) Rural population

.

Per
capita
onsumption 1 2 3 4

[ncome groups
— 1

Product

Protein
Calories
Footware
Textile

Comparison of these norms with those of other developing countries and
developed countries is very useful in order to arrive at a better assessment

of the required level of satisfaction (see table 6.7).

Table 6.7

(a) Rural population

Per The country Developing Developed
capita in question countries countries
\\\\Qggsumption % 1.2.3... 1.2.3...
Product

Protein :
i
Calcries i .
Footware !

Textile .




It is essential that the planner defines with the participation of public

authorities and the different social groups, for each item of the basic needs
package, a desired lavel of consumption which could be considered during the
concerned period as an acceptable one and as a significant progress.
Moreover, the planner should identify for the level of each item so
calculated, the necessary operations and all the requirements to achieve these
operations: investment, mastery of technologies, manpower, industrial

infrastructures, necessary import, finance, etc.

For the preparation of the section in the draft national plan on raising
the standards of 1living, the following indicators serve as guidelines which
assist the planner in elaborating the basic needs. 1In the elaboration process
of the sectoral plans, these indicators should, in as far as possible, be

precisely calculated and homogenized on the basis of balances:

(a) General indicators of the well being of the population: the ratio
of consumption in the national income; resources available for consumption;
real per capita income - if possible, real per capita income for different
strata of the population; 1indices for cost of 1living; the volume of the

population's consumption of material goods and services.

(b) The population's consumption: per capita consumption of the main
foodstuffs: grain and grain products, milk and dairy products, meat and meat
products, fish and fish products, vegetable oil, sugar, potatoes and rational
calorific value of about 3000 calories per person per day as an average. The
per capita consumption/acquisition of the main non-foodstuffs: fabric,
knitted goods, leather, footwear; the number of durable consumer goods, such

as radlos, bicycles, television sets, etc., per family (or 100 families).

(c) The provision of housing and municipal and domestic services: the
average living space per person; the amount of housing construction in
progress in rural and urban areas; the number of new housing units; the
availability of the main municipal services; consumption of electricity, gas,

water; the volume of work on domestic services rendered to the population.

(d) Transport: the volume of transportation services provided to the

population.




(e) Education: the number of all primary, secondary and vocational

schools of all types per 10,000 of the population; planned new additions in

staff, students and schools.

(f) Health care: the number of hospital beds, doctors, etc., per 10,000

people.

(g) Culture: the number of libraries and clubs; the quantity of books,

magazines, newspapers per capita, etc.

On the basis of these indicators, the industrial plamner can calculate
the balances of processed foods, textiles, leather and other light
manufactured consumer goods, as well as other durable consumer goods, such as

T.V. sets, bicycles and furniture.

The products of light industry and the food industry make up over 75 per
cent of the total volume of consumer goods in most developing countries. One
of the main suppliers of raw materials for these branches of industry is the
agricultural sector, the processed products of which make up about 2/3 of the
volume of consumer goods. Thus, the increased production of consumer goods
and the successful development of agriculture and other raw material branches
are organically correlated and must be harmonized in such a way that the

requirements of the population for consumer goods are met.

In order to meet the planned demand in the long run for manufactured
goods, the planner has to calculate the necessary intermediate and
possibilities for their production as well as, eventually, the necessary
complementary imports. A large part of these intermediates must be drawn from
agriculture, which in turn must be modernized, expanded and intensified. The
expansion and intensification of agriculture will require different industrial
inputs, such as agricultural tools, machines, fertilizers, etc., which must be
met from the industrial sector. In order to facilitate the drawing up of
balances of those basic industries which are interlinked with agriculture, the
planner usually needs norms to calculate the effects of investment in industry
on other sectors. For exanple, what is the effect of one kilogram of
fertilizers on agricultural output and the investment required in the industry

for producing one kilogram of fertilizers?




Such norms enable the planner to calculate the investient necessary in

different industries in order to calculate the investment necessary in
different industries in order to increase agricultural output by one unit or
one dollar. Finally, it should be pointed out that it is of paramount
importance that the planner in a developing country first of all exhaust all
possibilities for improvement of the standard of living with 1limited
investment. For example, in a number of countries it would be possible that,
during the initial periods of industrialization, the increase in the standard
of 1living would be met through increasing productivity on the basis of
introducting new organizational methods of production without large financial

investments.

- Analysis of manpower for the industrial sector

The major objective of planning is directed at the population; a rise in
their standard of 1living and the provision of productive Jjobs. Surplus
population and unemployment and underemployment are the most intractable
socio-economic problems faced in the great majority of developing countries.
Due to the significance of these problems, the draft national plan in a
developing country should include a section on manpower planning focussing,

inter-alia on the following:

(a) Present socio-demographic indicators: The population size,
including urban and rural; the social composition of the population
(including unemployed and non-working women and the number of the employed in

the economy).

(b) Long-term estimation of the size and structure of the population

(c) Estimation of the quantity of labour resources and skills, as well
as their distribution among sectors of the economy and region of the country,

for the medium-term plan.

The economic demand for skilled workers and experts could be determined

from two balance calculations:

(a) The demand for skilled workers and sources for meeting this demand.




(b) The demand for engineers and experts with higher specialized
education and sources for meeting this demand, such as universities and

colleges.

In the industrial plan, the requirements for the labour force could be

elaborated as follows:

(1) Estimation of the technical coefficients for the labour force at the
sub-sectoral level (aoi)' This could be estimated from past experience on

the basis of the following equation:

oi
aoi = X ceens (6.8)
i
where:
aoi is the labour time required per one dollar output of sub-sector (1)
Xoi is the total annual labour time required for producing the planner

output of sub-sector (i), (Xi).

The application of formula (6.8) which is based on past experience, could
result in some defficiencies when planning the labour force, for it does not
reveal any disguised unemployment. Disguised unemployment must be eliminated
in developing countries, otherwise the labourer will consume more than he
produces, which would lead to stagnation of the economy. The coefficients
(aoi) must, therefore, be estimated accurately on the basis of an analysis

of the productivity of labour in sub-sectors of the industry.

The total requirements of the industrial sector for labour force

(Xind') could then be calculated on the basis of the following equation:

a
1

ol * Xi/average working

e
=]
Q.

-3

hours in the year per person cee (6.9)

It is of paramount importance that the industrial plan cover the
requirements for the major groups of skills, e.g., turners, welders,
carpenters, drivers, etc. This could be done on the basis of the following

formula:




ind(*) _ m
Xo = 'z a: - Xi/average working
i=1 hours in the year per person . e (6.10)
Where:
ind(*)
X are the requirements of the industry for the group of skills

*
(*) and (aoi) is the time required for the skills (*) per one dollar

output of sub-sector (i).

Planning of the labour force and skills should also be disaggregated by
industrial sub-sectors, where account should be taken of the peculiarities of
all branches of the sub-sector, as well as the specific requirements for

labour in the publie, private and traditional sectors.

A useful method for planning the labour force at the industrial sectoral
and sub-sectoral levels is an estimation of the amount of manpower in
management and administration on the basis of a regression analysis of the

Cobb-Douglas function.

Planning the training of skills is extremely important. This includes
upgrading the skills of the existing manpower and training of youths taking up
a job. Such planning, to be meaningful, must be done on a regional basis,
must take into consideration the common skills requirements of all sectors of
the economy and must include on-the-job training, particularly at construction
sites. Experience shows that the process of construction of industrial
capacities, particularly large industrial complexes and infrastructural
facilities could serve as a mass on-the-job training for the formation of
skills.

In order to calculate thc balance of labour for a given sub-sector, the
following information on the planned output and employment coefficients is
required (table 6.8):




Table 6.8

_—

Branches Branches of the modern sector Traditional | Total labour

of sub- 1 2 Sector time required

sector (PriviPubl|Publ|Priv for the whole

Item 1) sub-sector
Output of
‘branch (1)

in dollar |

—4-

1
-
|

'Average labour
time require- ! ;
ent per , i | |
dollar cf ! ‘
lbranch (1)

PR S

Total amount
of labour time
required by
each branch

The planner can calculate the requirements for certain skills for the

sub-sector in question in the same way.

Regional manpower balances assume importance because the overall manpower
planning of the country as a whole may not necessarily reveal surplus
population or a lack of different groups of skills in different regions of the
country. Regional balances bring out the level and pattern of and demand for
manpower from which the planner can then trace those regions which have a high
surplus population or a scarcity of particular skills. These balances can
sometimes be used as an instrument for analysing the appropriate movement of
the pcpulation to economically more promising areas in accordance with the

planned structure of the economy.




In the following, we introduce the regional manpower balance:

Labour force as per 1.1 (t)

+ new admissions into economic activities, including youths
taking up a job

+ graduates of universities, colleges and technical schools
- departure by reason of death
- retirements

;
+ employed people coming from other districts or region in order ,

to work

- employed people going to other districts of regions in order
to work

= Working people as per 31.12 (t + 1)

The labour force as per 1.1.(t) or any other year, for example, (t + 5)
or (t + 10) could be calculated on the basis of labour technical norms for
different sectors of the economy within the region. The following information
will be required (table 6.9):




Table 6.9

Sector or Agriculture Industry Other sectors | Total time of
sub- working people
ector Different types of Different in the region
(1) agriculture industrial - - - | as per 1.1
Item sub—sectors

Output of the
sector or sub-
sector (i)

!

—~+ -

Average time of]
labour require }
ent per dollar ‘ '
output of
sector or sub-
sector (1)

Total time of <
labour require-
ent for each

sector or sub-
isector (1)

Comparison of the estimated labour force with those people who are able
to work in the year in question indicates the figure for unemployment (or

possibly shortage) in the region:

Estimated labour force as per 1.1 (t) -
Estimated number of people who are able to work as per 1.1 (t) =

Estimated unemployment (or shortage of people) in the region as per 1.1 (t).

A shortage of surplus in qualifications and skills can also be revealed
in the same way. It is advisable that developing countries strengthen their
regional planning by creating specialized units for regional planning in the
country, as shown in Chapter II. These units can cover different skills, as
well as the distribution of natural resources in the form of minerals, water,
soil, and agricultural resources among industries within the region. Regional
planning 1is also extremely necessary for the location of new industrial
projects and in order to avoid bottlenecks in supply. It can play a decisive
role in avoiding pollution and other problems connected with industry, such as

road congestion, bottlenecks in public transport, etc.




(viii) Planning the growth rate of the industrial sector

In quite general and quantitative terms, the growth rate of GDP
originating in the industrial sector or that of the economy as a whole is
determined mainly by the following factors: (a) the investment ratio; (b)
the incremental capital-output ratio; and (c) changes in the output-capital
ratio. The latter, in fact, causes the creation of economic growth with no
investment. The first two factors decide the growth of the sector or of t.e
economy due to new investment, while the third is the result of improvement Iin

the utilization of the existing stock of capital.

Growth of the industrial net output

The growth rate of industrial sector in the planned year (t), due to new
investment allocated to this sector [rind(t)] could be expressed as
follows:

n
ind(t + 1)

¥Yina(®)

AY
oo (6.11)

r?nd(t)

The additional output of the industry is a result of elaboration of the
industrial plan at different levels of the hierarchy on the basis of iterative
procedures. It should be pointed out, that only on the basis of the iterative
procedures can we estimate the value of the incremental capital-output ratlo.
This is after deciding on the technology, the intermediates to be us2d, the
design and types of output, etc. It should also be pointed out that the
construction periods and possibilities of capacity utilization should be taken

into account.

The capital-output r-:io (K/Y) as indicated in Chapter III expresses
simply the relation between the value of total stock of capital used (K) and
the value of national income in the year (t). As a whole, it represents an
aggregate of numerous different ratios for particular sub-sectors and one has
always to remember that this aggregate ratio may be high or low according to
which sub-sectors predominate in the industry or the country in question.
Capital-output ratios may be affected by the intensity with which capital
equipment 1s utilized. If some of it is standing idle or 1is only used




intermitently (in other words, if there is excess capacity), the ratio will
tend to be on the high side. If, on the contrary, the equipment is used

effectively, the ratio will tend to be low to a similar extent.

It is important that the planner should take into consideration the
possibility of increasing income by improving the utilization of available
capacities and raw materials so as to increase the level of output-capital
ratio. This is usually achieved on the basis of improving the organization of
production as has been shown in order to increase output with little or mno

investment.

The rate of growth of GDP originating in the industrial sector due to

better utilization of existing capacities (rind) could be expressed as

follows:
e
re _ A Yind(t + 1) (6.12)
ind Yind(t)
Where:

A Yind(t + 1) 1is the increase in GDP orginating in the industrial
sector in the year (t + 1) due to the improvement in utilization of existing

capacities and materials.

The total rate of growth of industry (rind) is the sum of the rates of

growth due to both new investment and improvement of capacity utilization.

Tind = r?nd + r:nd aee (6.13)

The total rate of growth of gross value-added originating from industry
and the industrial sector (i), as well as the private and traditional
activities of the (1th) sub-sector must be calculated. In this way the
industrial plan can include growth rates of all sub-sectors of the industry
according to the three sections of the plan, i.e., (a) the section covering
the activities owned and possible to be completely controlled by the
government; (b) the section covering the activities owned by the government
but difficult to control: and (c) the section concerned with the private

sector (see table 6.10).
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The elaboration of sub-sectors of the industry, including the private,
modern and traditional sectors, opens up wider possibilities for the planner
for expanding the industrial sector within the resources available. Moreover,
if the growth rates of all sectors are calculated in the same way, the planner
can finally adjust the growth rate for the final version of the plan. This is
the procedure which is referred to as "from bottom to top planning”, and which
is complementary to that "from top to bottom planning” which starts with the
first draft of the national plan. On the same basis the planner can calculate
the growth rate for medium- and long-term plans, although the growth rate for
the long-term plan may not necessarily be based on detailed calculations in

the way shown here.

Figure 6.3
Rate of growth of GDP originating from the industrial sector

during medium-term plan

Sub-sector of
the industry

—

Plan
Section 1 2 3 4

.L n average

Section (1)
(activities owned and ‘
possible to be ry1 i ra1 ! r31 | ray | . .
controlled by the
government)

U

Section (2) | !
(activities owned by ‘
the government but r12 | raz | r32 | <42 | - .
difficult to control ‘

Section (3) |
(activities of the ry3 | ra3 | r33z | r43 | - .
private sector)

is the rate of growth of sub-sector (1) of section (J)

rij
(J = 112)3)
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2. Sub-sectoral planning

(1) Analysis of the sub-sector's initial state

The sub-sectoral plan, irrespective of scope and period, has to be

drawn-up on a well-founded analysis of the sub-sector's initial state as well

as a determination of its potential possibilities. The nature of such an
informational stage, however, depends on the extent to which the data base
covers the current activity of the sub-sector. In fact, if the planning
process has already been established on a proper basis in the country, then
the analysis of the initial state necessary for development of a new plan will
depend mainly on the outcome of the preceding plan, although this in practice
is not very easy because preparation of the new plan must start at least one
or two years before the current plan is accomplished. Planners must,
therefore, estimate plan implementation and the probable outcome of the

current plan.

In countries in which the necessary information on the initial state of
industry is not available, the planner must organize a sub-sectoral survey.
In fact, such surveys or complementary surveys are necessary for all
developing countries. Planning experience shows that most of these countries
do not have sufficient information on industry’'s initial state. Even those
countries with relatively long planning experience lack, in many instances the

necessary information and analysis.

Studies of industry's current state and analysis of past developments
facilitate identification of the major trends in industry's development, as
well as the major bottlenecks and disproportions that impede
industrialization., Moreover, analysis of the real initial conditions for
industrial planning is not only necessary for the preparation of industrial
plans but also for the elaboration and follow-up of industrial plan

implementation.

The starting point for the information studies 1s evaluation of the

existing industrial sub-sectoral capacities. The existing industrial

sub-sectoral capacities could be described under four groups of indicators.
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The first consists of the theoretical output capacities; the second, their

rate of utilization; the third is their ownership; and the fourth is the

possible output of the traditional sector (see table 6.10)

Table 6.10

Available industrial sub-sectoral capacities and their

rate of utilization

|

Products Public Sector Private Sector Possibility | Total Average !
of Capacity|Rate of Capacity|Rate of of available|rate of i
Group (1) utiliza-§ utiliza- |[traditional | capacity {utiliza- i
tion ? tion sector tion i

|

Information on inputs of different manufacturing commodities and their
sources reveal the patterns of consumption, the role of domestic industries in

meeting demand and the extent to which the country is dependent upon foreign

sources for meeting final demand. This analysis must also include the exports

of local industries (see table 6.11)
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Table 6.11

Sources of manufacturing goods

Products Sources of manufacturing Exports
of Local production goods for domestic
Group (1) consumption
Public Private Local Imports

Industrial |Traditional

| |
;

An assessment of natural resources and intermediates required for the
production of the sub-sector in question is necessary in order to decide upon
the direction and the limits of expansion of the sub-sector's capacities. The
natural resources (renewable and non-renewable) to be assessed, 1include
minerals, agricultural and forest resources, water, land and biological
resources of land and water such as blomass, livestock, fish and poultry. The
forms of natural resources can be grouped as follows according to the nature
of their functions 1in the development o¢f the mining industries and
agriculture: {(a) energy Tresources; (b) timber and mineral raw materizi

resources; f(c) agro-blological resources.

For sub-sectors of 1light 1industry which depend by and large upon
agriculture for their inputs, relevant agricultural surveys should be
conducted so as to find out types, quality, quantities and location cof natura!
resources and agricultural products, pctentially available, belng exploited
currently, being used locally and being exported. These surveys should
indicate the costs along with the degrees of exploitation and locations.
Similar attention should be given to the forest and fishery resources, their

maintenance and reproduction,

The surveys should indicate the ylelds for each crop and each region. In

addition, the present consumption of inputs (fertilizers, pesticides, etc.)

and the different levels of techniques utllized so as to permit analysis
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concerning the improvement of productivity and restructuring the agricultural
sector in accordance with the requirements of satisfaction of basic needs by
the industrial sector. Moreover, these surveys should enable the
identification of the poctentialities of each region and the reasons of the
discrepancies between realities and potentialities as well as the rcasons for

which certain techniques are more efficient.

In order to secure the agricultural inputs for industrial processing it
is important that the planner analyse the system of prices (inputs and
outputs), the factors explaining this system of price (for example, maintain a
low level of urban wage, external competition, etc.) and their consequences on

agricultural development.

(11) Concentration of production

One of the advantages of sub-sectoral planning is thnat the planner can
concentrate the production of a certair product or similar products in single
producing units so as to henefil as much as possible from ecrnomies of scale
as has been shown in Chapter III. In calculating the advantages of .conomies
of scale, as a result of concentrating on the production 0f a certain produn:
or similar products, the pianner must take into account the [csses connected
with the increase of production capacities. For instance, in agro-industries
we cannot concentrate all tomato processing in a single factor: for the costs
of wastes and transport from different agricultural areas ©7 a centrallze:
processing unit and from the processing unit back into the marke: wili be vors

high.

The same does not, however, apply in the case of the iron and steel
industry, where concentration of the production in one complex is justified
unless the demand is so high that it exceeds the optimum procduction size of
the iron and steel production unit. In this case a second site for production
could be considered in accordance with the availablility of raw materials,
energy resources, market, etc. The planning of concentration or production on
the sub-sectoral basis should also cover the private sector, where licenses
for establishing production units should be issued 1in accordance with such

analysis.




(1i1) Specialization

Planning the sub-sectors of the industry which produce heterogeneous
prouucts, such as mechanical and electrical industries should be based on the
reorganization and restructuring of the existing production capacities in
harmony with the planned ones with the aim of increasing the 1level of
concentration on the production of similar components within single producing
units. For example, in the engineering industries it is typical that a large
number of factories produce similar products, such as gear boxes, bolts, etc.
While elaborating the sub-sectoral plan, the planner should consider the best
ways and means to concentrate the production of certain components within

certain producing units.

Example

Let us assume that in a certain country there exist three mechanical
engineering factories (A, B, C) producing inter alia, three types of gears (1,
2, 3) with the following yearly output:

Table 6.12
Yearly output | Factory
(in thousand A B C Total
units)
1 20 40 10 70
2 20 10 100 130
3 30 20 20 70

Let us assume that it 1is possible to reorganize the production of the
components in a way presented in the following table so as to facilitate

specialization in production,
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Table 6.13
Yearly output | Factory
(in thousand A B c Total
units)

- 70 - 70

- - 130 130

70 - - 70 5

i

In this way each factory can increase substantially the productivity of
machines and labour by specializing in one product. Higher productivity of
machines in these three factories means they can produce additional output
without or with little investment. In addition with the increcse of the size
of batches of the same product, it would be possible to introduce economies in

the production of intermediates.

Of great significance is the inclusion of the private sector in this
process. In this connexion the licensing policy should be completely in line
with the sub-sectoral plan. In the first place, the licensing policy should
avoid all possible duplication of production. It is typical in a great number
of developing countries to license a number of assembly factories for
television sets, radios, automobiles, etc. In most cases, due to market
constraints these factories do not have a chance to develop the production of
components which are usually mass produced. Therefore, it might be deemed
more economical for the country to concentrate investment (private and public
or both) in a single car factory or television factory, for instance, so as to
provide for the production of components. Moreover, the planner should
explore the possibilities for creating core industries in relatively small
market contexts as well. For example, in the mechanical engineering
sub-sector, the creation of centralized foundry, forging factory and
production of standardized parts, etc., can play an important role in
industrialization. PFor this purpose the planner should collect and analyze

the requisite information and data (see table 6.14).
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Table 6.14

Information necessary on standardized products

Product
Producing 1 2 3 N m
unit

! 1

.

n

Total output

(iv) Product mix

In planning the sub-sector the best possible combination of production
should be carefully designed. For example, in planning the iron and steel
industry we must decide on the stages of production and services necessary to
be included in each production site so as to maximize the benefit from all
by-products generated throught different processes within the site and to
reduce transportation costs of intermediates from one site to another.
Combination of production can also play an important role in chemical
industries where the inputs and outputs of many chemical reactions are
strongly interlinked. It may therefore be desirable to create complexes for

different branches of chemical industries.

(v) Complementarity

In organizing co-operation, the sub-sectoral planner needs to carry out
relevant surveys and collect information on the producing units of the
sub-sectors so as to find out the possibilities of co-operation between

small-scale and traditional industries and large-scale industries. The former
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could be integrated within the latter by carrying out special operations or
producing parts as sub-contractors. All componeats which require
labour-intensive operatlions and assembly of segments could be carried out in
small-scale and traditional industries in developing countries to productively
participate in industrialization and in turn to widen reinvestment
possibilities and expand employment opportunities. It should, however, be
pointed out here that the co-operation of handicraft and small-scale
industries with the large-scale industries require effort on the part of the

government in order to train and form the necessary skills.

(vi) Integrated demand forecasting

In generai, long-term forecasts constitute one of the major elements of
elaborating studies for industrial sub-sectoral plans in order to determine
the appropriate variant of development. Long-term forecasting usually covers
planning perlods of ten to fifteen years and 1s applied in the analysis of
demand for the major groups of commodities, for example, steel, sulphuric acid
and total production of procesced food. It is also applied in the analysis of
demand for labour force, strategic raw materials and energy, as well as in the
estimation of resource depletion of non-renewable raw materials. Demand
analysis for a number of materials should be made on an integrated basis. For
example, demand for food, as has already been indicated, must be analysed on
the basis of a whole group of food products to satisfy basic needs, as a
demand for one single product can easily be upset in practice if demand shifts
to other alternatives. Similaily integrated demand analysis must be drawn up

for a number of products, such as construction materials and energy.

From the qualitative point of view, sub-sectoral planning requires
sufficient information on the best economic way to satisfy the demand for
different commodities. As an example, we will 1llustrate this problem on the
basis of the construction and building mater?als industries. In this
sub-sector the planner must try to 1identify the needs by type of
construction, Moreover, in elaborating the sub-sectoral plan of construction
and building materials, possibilities for expansion of the output of
construction materials should be examined. Policles to encourage utilization
of these materials should also be envisaged. For example, in areas where

limestone 1s available, building designs which use 1limestone should be
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encouraged; and where bamboo and wood are available, these should be used as
much as possible in housing and other buildings. In areas where mines and
mineral processing industries are operating, masonry mortars, flooring tiles
and the like could possibly be produced on the basis of the urually abundant

thrown-out quantities of the fine silicons and dolomitic wastes.

3. Preparation of new projects and their integration in the

Industrial Plan

(1) Iterative prncedures of industrial planning

and the role of project preparation

As has been indicated in Chapter II, the preparation of comprehensive
plans begins with the first draft national plan, which is sub-divided by
economic sectors in accordance with their assigned rcle. The draft industrial
plan should then be sub-divided in accordance with its sub-sectors. Further,
the sub-sectoral planners elaborate these plans with the aim of facilitating
the optimal utilization of available resources. This approach is referred to

as "from top to bottom planning”.

A proper elaboration of an industrial plan with the aim of rational
utilization of available human, natural, material and financial resources
should be based on the outcome of sub-sectoral analysis; for example, for
engineering industries, chemicals, textiles, etc., sub-sectoral planning
facilitates the co-ordination of available capacities within the sub-sector,
as well as interlinkages with other industrial sub-sectors and other sectors
of the economy. The benefits from sectoral planning can be immense, since
such plans are elaborated within the real 1life of the industrial activity.
Well prepared sub-sectoral plans therefore constitute one of the main

contributions to the industrial plan.

After having analyzed the existing capacities of the sub-sector on the
basis of the above-mentioned principles, the planner can proceed with the
drawing up of balances for the key products of the sub-gector for annual-,

medium- and long-term plans. The left side of the balance would of course,



be the most important part, i.e., domestic production, imports and inventory

and stocks (see equation 5.1, page 140 and the example on cement, pages 214 -
148 in Chapter V). Domestic production represents the best possibilities of
utilizing the existing capacities on the basis of reorganization of the
production process and the new required capacities. The latter permits
preliminary idenrification of the nature, size and scope of required new
projects or expansion of the existing capacities. If the balances have been
drawn up for the region, then we have the first indicators concerning the

location of the new capacities.

In order to calculate the investment requirement for the industrial
sector each sub-sectoral planning unit (or its substitute) must prepare tables
of incremental capital-output ratios for all branches of the sub-sector. It
is preferable to calculate these ratios for alternative technologies so as to
facilitate a detailed analysis based on the choice of technology (see table
6.15).

Table 6.15
Incremental capital-output
ratios for alternative
technologies (Jj) in a definite
sub-sector (j = I, II, III) K1 K11 K111
Envisaged additional production AYy INED AYT1I1
Investment requirements for
additional output Ky . &Yg Kir - Y11 K111 - AYrI11

It is also important to estimate the average incremental capital-output
ratio for the traditional industries of the sub-sector. It is important that
the planner clearly identifies activities which should be expanded within the
public sector and those within the private sector in accordance with the
shares established for them in the plan. This would enable the planner to
tentatively estimate investment required for the establishment of new

capacities from both public and private sectors.
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TABLE 6.16

Alternative technologies

I II I1I .o m

Incremental capital-output
ratios for alternative K1 K11 K111 N Kp
technologies

Envisaged additional t
production to be equipped AYy AYYT AYryY .o AYp
with technology (J)

(=1, 11, 111, ..., m)

Investment required for
additional production K1.AYg Kit.A¥%ry | Krrr-a¥1izle.. | Kpd¥Yp
capacities
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Investment requirement for additional output of sub-sector (i),

(1?), can be calculated as follows:

m
n
I, = ) k, .Y, (6.14)
i j=1 3 ij
Where:
Kj is the incremental capital-output ratio for the technological
alternative j.
Yij is the planned additional output of sub-sector (i) which would be
based on technology (3).
The investment requirement for additional output must be broken down in
yearly requirement [I?.(t)]. This calculation provides for the

preliminary estimation of investment required from public and private savings
(see table 6.18).

Table 6.17
Sub-sector Public Private Total
Modern Traditional Total Sub-sector

Private

If the estimated investment requirements for the public industrial
sector exceed the estimated allocation for the industrial sector estimated in
the draft national plan, then more licenses could be issued in the private
sector i1f the latter has not exceeded the estimated private savings planned to
be channelled into the industrial sector. If private and public sectors each
exceed the planned savings, then the planner has to reduce the capital
requirements by including more labour-intensive processes wherever possible if

lavour force and training facilities are available on the one hand, or by

postponing projects that are less urgent on the other.




P

- 226 -

On the same basis the planner must calculate the requirements for labour
force for the sub-sectoral plans after adjusting them to the capital
available. This should preferably be carried out cn a regional basis as has
been shown above. 1If, in some regions, the demand for labour will exceed the
available labour force while other regions still suffer from surplus
population, then the planner should consider possibilities of shifting surplus
population to more promising regions or shifting some capacities to the
over-populated areas. Special emphasis should be given to the problems cf
education and training. Similar exercises should be done for the requirements
of the planned industrial capacities for energy. In many cases the energy
balance would show bottleneck in energy supply. This in turn requires
considering the postponement of some energy-intensive projects and the
priority of energy related projects, such as thermo- and hydroelectric
stations, refineries, reinforcement of the electric network in the country,

etc.

As a result of these iterative calculations the planner can arrive at a
more or less balanced industrial plan. Such a plan could indicate what
existing capacities should be better utilized and how, on the one hand, and
what new capacitics should be created with what technology, inputs, outputs
and where, on the other. These new capacities must then be the departure
point for project preparation. Project studies are of great significance for
the provision of accurate ana detailed costs so as to calculate foreign

exchange and domestic financial requirements during the medium-term plan.

The elaboration of industrial sub-sectoral plans makes possible the
examination of the wider potentials of the industrial sector on the basis of
the available resources and the integration of new and existing industrial
projects. The individual projects contained in the sub-sectoral plan should
be technically feasible and economically justifiable. The preparation of
technically and economically well conceived industrial projects constitutes
"from bottom to top planning" which 1s complementary to that from "top to
bottom planning”. The preparation of industrial projects should be carried
out systematically. In fact, just as industrial planning is a continuous

process, preparation of industrial projects is also a continuous process.
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The two processes are mutually reinforcing. Information generated by
sub-sectoral analysis, such as the capacities to be added, the preferable
technologies and sites are valuable inputs for project preparatory studies.
On the other hand, data and information generated by project preparation, such
as available technologies, alternative inputs, output, by-products, necessary

skills and investment are, in turn, indispensable for sub-sectoral analysis.

In order to upgrade the capability of developing countries for preparing
and implementing sound industrial projects, developing countries mneed to
establish and strengthen consultancy engineering capacities to prepare for
pre-feasibility and feasibility studies to ascertain the commercial
profitability of investment proposals.

(i1) Financial evaluation of industrial projects 30/

In general, the investment profitability analysis focuses mainly on
determining the ratio between profit and capital. It is of extreme
significance for definining commercially sound projects. This 1is simply
because no production capacity, whether it is owned by public or private
sector can recapture the original investment outlay in the long rund if it

cannot cover the cost of production and provide net positive commercial profit.

This financial evaluation of industrial projects assist in revealing
investment opportunities, But it also provides for the formulation of
appropriate measures and policies to be undertaken so as to ensure the
repayments of production capacities which cannot establish themselves

commercially under given market conditions.

30/ For more details see "Manual for the Preparation of Industrial
Feasibility St.dies". United Nations 1978.
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Financial evaluation of industrial projects should be part of the project
preparation and complementary to that of sub-sectoral planning. This analysis
should be repeated in accordance with the requirement of iterative process on
the basis of information received from the wupdated sub-sectoral plan. Of
extreme significance is the use of commercial evaluation 1in selection of
project alternatives to be considered within the sub-sectoral plan. In

general, the following alternatives exist in the industrial planning practice:

(a) Different production processes to produce a definite final product
by using different technologies or intermediates.

(b) Different scales of production.

(¢) Different combination of output.

(d) Different location and sites.

The commercial evaluation of the project focus mainly on the discounting
methods, which can be based either on Net Present Value, or the Internal Rate

of Return.

(a) Net present value

The net present value (NPV) of a project is defined as the value obtained
by discouting, separately for each year, the difference of all cash outflows
and inflows occurring throughout the life of project at a fixed, predetermined
interest rate. This difference is discuounted to the point at which the
implementation of the project is supposed to start. The NPVs obtained for the
years of the life of the project are added to obtain the project NPV.

The ratio of the NPV and the pressent value of the investment (PVI)
required is called the net present value ratio (NPVR). NPVR can be greater,
equal or smaller than zero. In the case of having one project a positive
choice should only be made if the NPVR 1s greater than or equal to zero. 1In
the case of alternative projects, the one with the highest NPVR should be

chosen.
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(b) The internal rate of return

The internal rate of return (IRR) is the discount rate at which the
present value of cash flows 1s equal to the present value of cash flow. The
procedure used to calculate the IRR is the same as the one used to calculate
th enet present value. However, instead of discounting cash flow at
predetermined cut-off rate, several discount rates may have to be tried until
the rate is found at which NPV is zero. This rate is the IRR, and it
represents the exact profitability of the project.

The commercial evaluation include simple methods which involve the

pay-back period and the simple rate of return.

The pay-back period is defined as the period required to recapture the

original investment outlay through the profits earned by the project. Profit

is defined as net profit after tax, adding financial cost and depreciation.

The simple rate of return is defined as the ratio of the profit in a

normal year of full production to the original investment outlay (fixed

assets, pre-production capital expenditures and net working capital).

Finally, when dealing with an investment under conditions of uncertainty
in the cases of inflation, changes in technology, false estimation of demand
and length of the construction and running-in periods, the following factors

should be examined:

a. sales revenues
b. capacity utilization

c. investment costs

Under uncertainty analysis these factors can be examined. Uncertainty

analysis can be undertaken in the following three steps:

(a) Break-even analysis
Break-even analysis determines the break-even point, the point at

which sales revenues equal production costs.
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(b) Sensitivity analysis
With the help of sensitivity analysis it is possible to show how the

profitability of a project alters with different values assigned to unit sales
prices, unit costs and sales volume. This method is frequently used even if
the simple and discounted evaluation methods do not show satisfactory
profitability and an improvement 1s felt to be possible by chaning some of the

variables.

(c) Probability analysis

Probability analysis 1is carried out in the context of project
preparation with the objective of improving the accuracy of cost estimated

and, in turn, of profitability forecasts.

(iii) National Economic Evaluation of the Industrial Projects 3/

The evaluation of commercial profitability has a serious limitation in
the case of public projects for it does not reveal the contribution of

industrial projects to the national economy.

For the purpose of evaluating the contribution of industrial projects to
the national economy the method of social cost-benefit analysis was
developed. This analysis is an approach which could use to maximize the
benefits in the same way as private firms use commercial profitability

analysis to select these projects which would maximize their earnings.

The manner in which projects are incorporated into industrial plans is a
tactical one and is approached by means of social cost-benefit analysis. In
developing countries, public investment plays a critical role and it is
incumbent upon the planner to know which investment alternative to undertake
and what technology to adopt. That is to say that considerable data would

need to be compiled on existing and new projects to ensure consistency between

31/ Interested reader in further reading this subject may refer to the UNIDO
Guidelines of Project Evaluation. New York 1972.
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the investment programme and the target rate of growth as laid down in the
plan. This subsumes a capacity to translate project 1Iideas into actual
productive units at a satisfactory rate during the plan period. Feasibility
studies consequently constitute a desirable and necessary condition for
ensuring the consistency and feasibility of the proposed investment
programme. A feasibility study carried out on the basis of market prices can
state commercial profitability, but additional analysis would need to be
carried out to establish whether the project under consideration stands to
contribute to national economic objectives. The planner would need to
investigate whether the proposed investment would yield optimum benefits to
the economy. The method of accounting prices is one way by which costs and
benefits of projects could be assessed on a comparable basis, that is to say,
social cost-benefit analysis. Plans, on the other hand, which set out
national objectives and strategies determine the parameters via which social
cost-benefit analysis could be carried out. The method is, therefore, one

which aims at relating plans to projects and projects to plans.

Governments in developing countries are constrained in using fiscal and
monetary policies alone to influence the rate of economic growth. Efforts
directed to project selection assume significant importance because the
implementation of the right project could help contribute optimally to
explicit national objectives and also because such efforts could assist in
bridging the gap between planning at the macro level and project programming

at the micro level.

The need of accounting prices arises out of the thesis that market
prices in developing countries do not, because of structural rigidities,
correctly reflect the current scarcity of goods or productivity of factors of
production; or not take into account that these will change sharply as the
result of development; or that the market may not reflect the soclal value of
goods where these differ from the sum of individual private values.
Accounting prices represent a set of equilibrium prices associated with an

efficient allocation of scarce resources and maximum output. They can also be

used to express social values when these are different from market values.
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The problem with social cost-benefit analysis is that it is difficult to
apply in practice mainly because of the uncertainties inherent in constructing
shadow prices. For this reason the methodology cannot claim to be policy
prescriptive, but it is, nonetheless, suggestive of policy in that it can
indicate whether the economy of a given country would be going in the right
direction as a result of implementation of a set of pre-defined projects.
Moreover, because of its varied demands for information and for rigorous
analyses, it ©breeds discipline and system 1in approaches to project
development. This, no doubt, is a very good thing especially in view of the
time and money that all too frequently are spent in developing countries on
feasibility studies. Ideally, accounting prices could be determined using
linear programming within the framework of a general equilibrium solution,
which 1s, however, difficult to apply. Hence resort is made to partial

solutions to construct the required parameters.

Example No. 6,13l/

32/

The project: Fibreboard manufacture in Ruritania

This example is based on the approach of the UNIDO Guidelines for
Project Evaluation. The intention here is to illustrate in a simplified way

the computation involved in the social cost-benefit analysis.

Basic information on the project

Studies and surveys carried out in Ruritania in the year to led to the
formulation of a project for the establishment of a fibreboard mill in a rural

area of the country located some 200 kms from the capital city. The area can

31/ This example was developed on the basis of a paper prepared and
presented by §S. Hable-Selassie to the Symposfum opn the use of
socjo-economic investment criteria in project evaluation, Washington,
p.C., 1973.

32/ Ruritania is a hypothetical country.
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maintain an adequate supply of seven-year cld softwood thinnings for operating
a small- to medium-sized fibreboard mill. The potential mill sites are near
the main railway 1line connecting the most important consumption centres.
Abundant or adequate supply of labour, land, electricity and water for

industrial use are available in the area.

The demand for fibreboard in Ruritania is not adequate to absorb the
whole output of the proposed mill, which is 6,150 metric tons per year of
fibreboards (hardboards as well as softboards). The increases in demand are,
however, such that by the year t5’ the earliest that the mill could come
intoe full production, the Kenyan market should be able to absorb the total
output. The prefeasibility study had explored the commercial viability of the
project on the basis of a two-shift a day and a three-shift a day output. On
a taree-shift a day basis, the mill will be working at 85¢perccent of its
absclute capacity, i.e., at a rate of 5,260 metric tons per year. The
commercial analysis has established the viability of the project at this level

of output.

Break even point could be reached with an output of 2,820 metric tons,
i.e., at 46 per cent of absolute capacity and the pay-back period is 3.3 years
with the mill operating at 85 per zent of its capacity. The commercial study
gives much data which could be used to test the sensitivity of the results of
various shortfalls in output expectations, increases in costs or reduction in
world prices, but the analysis here will be concerned at converting the
commercial figures as given for an output level of 5,260 metric tons into

social accounting values.
e methodo cal approach

Following the UNIDO Guidelines for Project Evaluation, the two principal
objectives of investment in developing countries are aggregate consumption and
redistribution of income. These objectives capture most of the other
objectives explicitly or implicitly cited 1in development plans and
strategies. For example, valuation of output and inputs using a shadow price
of foreign exchange could serve attain the goal of improving the balance of
trade through project selection, Similarly, using a shadow price of savings

in evaluating the contributions of a project to the aggregate concumption
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objective could take into account the effects of the projects on the savings
rate. And the reduction of unemployment goal could be reflected in the income
redistribution objective. The choice of objective settled, the evaluation of
national economic profitability simply becomes an exercise in assessing
consumer valuations of goods and services as reflected by their willingness to

pay for them.

The direct benefits arising out of implementing the project are that, it
saves forelgn exchange since it replaces imports. One indirect benefit is the
effect of consumption and investment in a situation where the savings rate is
sub-optimal. An attempt has been made to calculate reinvestment benefits.

These are calculated on the basis of the following formula:

RB = [SGN-D] e (6.15)
Where: RB = reinvestment benefits
S = total savings from the project
pk = social opportunity cost of capital

The costs to be attributed to the project are the resources used to put
up the mill and operate jt. A distinction will need to be made between
domestic and external resources. A further distinction to be made is between
skilled and unskilled 1labour with regard to domestic resources and between

loan and equity with regard to external resources.

Since in this analysis we are not concerned with a ranking of projects
but simply with establishing whether the project under consideration should or
should not be included in the stock of projects subsequently to come under
greater scrutiny by the GCovernment's project evaluators, our calculation is
limited to assessing the present value of the stream of net benefits of the

project over its operating lifetime.

We, therefore, express the net aggregate consumption benefits over the

1ifetime of the project as follows:

(3 -0
(1 +1)

k
s -1 (6.16)
1+ Dt

NPV =

+
Q e~

cr~1rr
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Where, NPV = net present value

= social benefit streams

= soclal costs

= operating life of the project

annual total savings generated by the project

= social rate of discount

ook o OO @
1}

= opportunity cost of capital

Accounting prices

Valuation of output

Fibreboard in Ruritania is mainly used in the construction industry and
to a lesser extent in furniture making and packaging. The prefeasibility
study stated that CIF prices increased appreciably in Ruritania between t—l
and toltl, although world production has continuously been expanding, on
the one hand, and substitute materials are available, on the other. As a
result of domestic production, consumers will have a command over a bundle of
foreign exchange saved which they could spend in the consumption of other
goods. We shall use CIF as the unit of account for valuing output since in
this project it represents the amount of utility derived by consumers from the

operacion in the mill.

Valuation of direct material inputs

The main inputs are thinnings, sawmill waste and eucalyptus for wvhich
there are alternative uses in the project area especially for construction,
firewood and other general purposes. We shall, therefore, assume market
prices as reflecting their opportunity costs. The study states that the
Ruritania Power Company could supply all the electricity required by the mill
at the established tariff rate. There does not appear to be a subsidy element
in electricity pricing nor a rationing in electricity supply. Market price
will, therefore, be used for valuing electricity costs; similarly also for
vater and fuel, The latter is also a domestic input in that supply 1s
obtained from the Ruritania 0il Refinery.
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Shadow price of labour

The mill will have a small labour force. On a three-shift a day basis,
it could employ a total of 106 persons, out of which 88 are unskilled or semi-
skilled. The mill, which 1s to be located in a rural area, will withdraw
labour from the agriculture sector. Because there 1is unemployment and
underemployment in Ruritania, this withdrawal of labour will not lead to a
reduction of output in agriculture. In other words, the marginal productivity
of labour 1is zero, provided we ignore the disutility of work. It could,
therefore, be argued that labour should be considered costless in evaluating

the social costs of the project.

However, in an economy where the savings rate is not optimal, i.e., the
social discount rate is lower than the rate of return on investment, then we
should place an extra weight on a unit of investment compared to a unit of
consumption. The project would generate additional employment which is likely
to increase the total consumption of the community. Unless the increase in
output exceeds the increase in consumption, labour is not costless. We follow
Amartyac<Sen in equating the unit cost of labour to the extra consumption

generated by an extra unit of employment, extra consumption being expressed by:

X = W.c-4d(1l -¢") ceaen (6.17)

Where, W = industrial wage rate
= propensity to consume of the worker
d = consumption per person when employed

¢' = propensity to consume of worker's former hosts.

We assume that (c) and (c') approximate unity and therefore that x = W.
In other words, market wages are taken to reflect the social cost of unskilled
and semi-skilled labour. We do not propose to use an accounting rate for
skilled 1labour either since we feel that in the Ruritania economy the wage

rate reflects the equilibrium level of demand and supply in the skilled labour

market.
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Shadow price of savings

On the other hand, money in the hands of the Government commands greater
weight in social cost-benefit analysis because of their higher propensity to
save and invest. The shadow price of savings can be estimated according to a

formula derived by Marglin:

k (1 - s)r ]

p o= { — sr ceeee (6.18)
Where, pk = shadow price of savings
s = the proportion of income saved and reinvested
r = the social rate of return from investment; and
1 = the social rate of discount

Partly to simplify the calculations in thils exercise and partly because

it would appear realistic to do so, we will calculate the shadow price of
savings according to the following formula, i.e., pk = f. This

represents the value of the marginal unit of investment in terms of present

aggregate consumption.

Shadow price of foreign exchange

Foreign exchange in Ruritania, as in other developing countries, is not
freely available at the official exchange rate. It is subject to controls
which seek to ration its use. Therefore, the marginal willingness to pay for
foreign exchange exceeds its value at the official rate. The shadow price of
foreign exchange is a means of measuring this excesn. It is a key parameter
in social cost-benefit analysis. However, the problem of determining it poses
difficulties in practice. We need not go into these here; but for our
present purpose we will use the UNIDO Guidelines formula to get a first

approximation of the shadow price of foreign exchange:

tariff revenue
import expenditure

[
\

r(l + ) ceeae (6.19)

Where,

g ]
1}

official exchange rate.
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Social rate of discount

We have already observed that the social rate of return in the private
sector (r) exceeds the social rate of discount (i). This is a typical
phenomenon in developing countri=s and poses a problem of choice of discount
rate for discounting future benefit streams to the present. A lower social
discount rate would mean the diversion of resources from profitable private
sector investments to public sector investments. But there 1is need for
adopting uniform treatment in both sectors, since typically governments in
developing countries shoulder responsibilities in both sectors. In the case
of the project under consideration, for example, the Government, through its
financial institutions 1is expected to contribute 57 per cent of the equity

capital.

We shall, therefore, use a social discount rate of the social time
preference variety to derive present value. To determine the social rate of

time preference, we will use Ragnar Frisch's formula:

o

s = crees (6.20)
social time preference
1-(1-B)[1-y(-w)]

pure social time preference

3
o

growth rate of per capita income

€ YW w O
"

elasticity of the marginal utility of income with respect to

income.

Taking w = -2 following Frisch, B = .05, y = .02 ylelds a social time

preference of 10 per cent which we shall use for discounting benefir streams.

Table 6.18 thus summarizes our calculations of parameters based on the

assumptions and observations made hitherto:
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Table 6.18

Value of parameters

Parameter Value/converting factor
Output 0.81

Direct material inputs l.0
Unskilled and semi-skilled labour 1.0

Skilled labour 1.0

Foreign exchange 1.28

Social return on investment (r) 20%

Social rate of discount (i) 10%

Shadow savings rate (pk) 2.0

The result

Table 6.19 presents the resource flows over a period of 12 years based on
the parameters established in Table 6.18 and corrected by the shadow price of
foreign exchange. The total net benefits were discounted using a social
discount rate of 10 per cent to derive the net present value. This equals
R$ 5,887,834, Thus we obtain a positive result and therefore we can recommend

the project for the inclusion in the stock of candidate projects.




iy ¥

Table 6.19
1/
Resource Flows—' in RS
Years 1 2 3 4 L 6 7 8 9 10 11 12
OGutput 3,926,336 5,891,200 5,891,200 5,891,200 5,891,200 5,891,200 5,891,200 5,891,200 5,891,200 5,891,200
Coets
Bquipment and engineering
(foreign exchange) 7.616,000
Land 21,000
Conswruction
{foreign exchange) 776,600 302,720
{domestic) 659,750 263,500
Interest and contingencies,
(foreign cxchnnge)zl 283,264 687,424
(domestic) 175,000 375,000
Working capital - 1,291,000

Material inputs

(foreign exchange) 1,123,584 1,568,592 1,568,592 1,568,592 1,568,592 1,568,592 1,568,592 1,568,592 1,568,592 1,568,592
(domestic) 431,713 997,463 997,463 997,463 997,463 997,463 997,463 997,463 997,463 997,461
Management and labour
inpute
(foreign exchange) 199,680 199,680 199,680 199,680 199,680 199,680 199,680 199,680 199,680 199,680
(domestic inputa) 271,690 323,800 323,800 323,800 323,800 323,800 323,800 323,800 323,800 323,800
Total Costs 1,915,714 10,535,644 2,026,667 3,089,535 3,089,535 3,089,535 3,089,535 3,089,535 3,089,535 3,089,535 3,089,535 3,089,535
Ket direct benefits -1,915,714 40,535,644 1,899,669 2,801,665 2,891,665 2,801,665 2,801,665 2,801,665 2,801,665 2,801,665 2,801,665 2,801,665
Indirect bonnfitlél - - 200,836 487,318 487,318 487,318 487,318 4B7,318  4B7,318 487,318 487,318 487,318
Total net benefite -1,915,714-)0535,644 2,090,505 3,288,984 3,288,984 3,288,984 3,286,984 3,288,984 3,288,984 1,288,984 3,288,984 13,288,984
Discount factor 1.0 .9091 .8264 L7513 .6830 .620% . 5645 .5132 L4665 4241 .3855 .3505
Wet present value -1,915,714 -9,577,954 1,727,593 2,471,014 2,246,376 2,042,130 1,856,631 1,687,907 1,534,311 1,394,858 1,267,903 1,152,788

N =
S

Total

net present value =

5,886,843

All foreign exchange flows have been corrected by the shadow price of foreign exchange.

Only the forsign sxchange component of interest and insurance charges are included because
domastic interest paywmsnt counsidered as transfers within the sconomy.

3/ This is calculated assuming S = 501 of commercial >rofite after tax and are reinvested. Hence RB -/:5 Profits (Pl-l):/

- oY%z -
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