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Preface 

Many developing countries have an increasingly urgent need to know bow 
they can formulate and implement industrial plans that will succeed in the face 
of less-than-favourable socio-economic conditions. Fortunately, the experience 
of some developing countries in industrial planning is already rich in success, 
and when this experience is combined with that of the already developed 
countries, it allows preparing guidelines for other developing countries. 
Drawing on this experience and on the results ofUNIDO technical co-cperation 
projects, it becomes possible to set out appropriate planning principles, 
recommend workable procedures and Sllggest industrial policies and strategies 
that would be suitable for such countries. 

The Guidelines presented here focus on the special issues that arc likely to 
arise in connection with planning for developing countries and on the 
methodolo(ties that can be applied to ensure that the plans are realistic. They 
also discuss the organizational structures that are necessary for plan elaboration 
and implementation. 

Those who arc doing the planning and those who are implementing the 
plans face a huge challenge, for it is they who arc responsible for promoting the 
country's objectives. They must trigger the motive force of industry in the face 
of immense and seemingly intractable problems - global economic crises, 
rapid advances in technology and changing patterns of industrialization. As 
they strive to allocate the country's resources and bring about a self-sustaining 
growth process, the planners and implementers must remember, above all, the 
need for clarity in their concepts and procedures and the need to strengthen the 
country's institutions and sharpen its skills. 

UNIDO experience has shown that the key to successful planning and 
implementation is a multidisciplinary approach. Not only must the planning 
body have a good grasp of complicated socio-economic problems and of 
organizational procedures, it must also have an in-depth knowledge of 
technology and economics. Its task will become even more complex as the 
country's industrialization advances, bringing with it a diversified output, 
specialization, and integration of production capacities. 

Aware of this growing complexity, UNIDO judged that industrial planners 
specializing in one discipline would welcome a basic knowledge of other, 
related planning disciplines. These Guidelines attempt to provide that 
knowledge, although they are not a substitute for tt.e knowledge contained in 
textbooks on the subject, nor do they describe the latest methodologies or new, 
unproven technical procedures. They avoid prescribing set, inflexible procedures 
for the various steps in preparing and implementing industrial plans. Instead, 
they take as their point of departure the very sixcial experience of developing 
countries, and they are addres!lCd to the planners, economists, administrators 
and engineers who are preparing and implementing industrial plans in these 
countries, as well as to the technical assistance experts whose counsel is being 
sought. 
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Introduction 

The Guidelines that follow are arranged so they can serve both as a 
reference book for people who do the industrial planning in developing 
countries and as a textbook: for UNIDO training progra:nmes. While paying 
considerable attention to the problems of plan formulation, they also pay 
attention to the often intractable problems of implementation. The role of 
private industry in the planning process of developing countries is also dealt 
with. 

Although theory and practice are both discussed (and frequently found to 
be at variance), the Guidelines are essentially based on observations. In some 
cases they suggest that the plznning practices of developing countries be 
changed, but in other cases they advocate that planning theory be adjusted to 
suit local conditions. 

Although the Guidelines are meant to be a practical tool for people 
engaged in planning, they are not intended to become a series of mechanical 
procedures. Industrial planning involves a complex set of socio-economic 
decisions, and the problems that are met with are too diverse to be solved in a 
simplist;c, mechanical way. 

The Guidelines fall into six chapters. Chapter I lays a foundation for the 
planning process and discusses the probl:ms peculiar to industrial planning in 
developing countries. Chapter II deals with the establishment of an integrated 
process for plan preparation and implementation. Chapter III discusses 
planning strategies for developing countries, with the aim of ensuring the most 
rational utilization of available resources for industrial development. Chapter IV 
deals with the main problems encountered in elaboration and follow-up of 
industrial plans in developing countries and with the informational prerequisites. 
Chapter V introduces some basic planning tools, and chapter VI presents, in a 
simple way, the various steps required for the preparation of industrial plans in 
developing countries. 



I. Introduction to industrial planning 
in developing countries 

A. Development planning concepts 

The term .. development planning" is given different shades of meaning in 
the literature on economic planning. For the most pan, it is vie• i as a 
subjective process by which a government manages an economy in .... rdcr to 
accelerate its growth, although occasionally it refers more broadly to any 
government regulation of economic life. Indeed, it is true that development 
planning presupposes government involvement in economic activities, but 1t is 
more than this. If a government wishes to regulate the economy, it will need a 
plan, but merely having a plan docs not ensure its successful implementation, 
nor docs it necessarily produce benefits. 

In most developing countries, socio-economic development docs not occur 
spontaneously, nor can it be made to occur simply by regulating a few, or even 
many, economic activities. Rather, such development will take place only if the 
countries introduce principles of plannin" that reckon with the objective 
behaviour of social forces and with economic laws, and if they set goals that arc 
realistic and not just arbitrary. If there is no planning at all, or if the planning 
ignores economic facts of life, the national economy will experience bottlenecks 
and rigidities. For example, failure to relate investment expenditures to physical 
resources may cause imbalances that ultimately depress the economy and slow 
its rate of growth. 

To understand the complex ~rocess of production so that scarce resources 
can be allocated efficiently, it is first necessary to identify the objective aspects 
of social and economic factors. 

Definition of development planning lllUI indM.rltio/ pl111111ing 

"Development planning" is a conscious effort on the part of 
society to guide a national economy towards steady and sustained 
long-term socio-economic progress in order to better satisfy the 
needs of the people. Organized by the government, this effort takes 
into account the behaviour of the main social and economic factors 
and tries to make a rational allocation of the country's manpower, 
natural resources, financial resources. fixed assets, materials and 
energy. 

Industrial planning is that part of the development planning 
effort that focuses on the industrial sector while not, however. 
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losing sight of its links with the other sutors. It sulcs to 
progressively transform all of a country's socio-economic structures 
by introducing and adapting modern industrial production lt!.:hniques. 

B. The scope or industrial plauing1 

Comprehensive planning can be carried out for the national economy as a 
whole or for particular sectors or sub-sec:ors of economic and social activity. 
Planning at the national level involves broad economic issues and goals-for 
instance. economic growth. population. employment and income distribution. 
It results in the drawing up of a national economic plan that defines the issues, 
sets the goals and prescribes the approaches. 

Planning at the sectoral level must encompass not only the physical 
transformation of goods but also economic and social conditions. Besides 
concerning itself with industry as c. whole and with specific industry groups and 
branches, it must also, for example. pay attention to commerce, communica
tions, agriculture, housing, social facilities and other social and material 
services. In planning at this level, the sectors are sometimes subdivided to 
permit a more detailed analysis of problems. 

A national plan provides the perspective for developing an economy and 
defines the objectives and roles of the different sectors, setting a framework for 
sectoral planning. It allocates financial resources. human resources and natural 
resources, and it co-ordinates the sector;d targets. To facilitate this co
ordination, a plan for the industrial sector should define the sector's forward 
and backward links with the other sectors of the economy, such as agriculture, 
construction and mining. 

C. Types or de..elopment planning 

Development planning in centrally planned economies differs substantially 
from development planning in mixed economies. The former is usually referred 
to as "directive planning" and the latter as "indicative planning". 

J. DirectiYe planning 

Directive planning is applied in countries that do not practise market 
economies. It is a detailed and centralized system of resource allocation and 
production and is based on the quantitative reconciliation of neeJs and 
supplies, which in turn is based on ?.n input-output analysis that reaches down 
to every industrial enterprise and collective farm. 

Under directive planning, the State controls the levels of saving, of 
consumption and of investment, as well as the structure of prices. It achieves 

1Thete G111dtliflt1 have mai;;ly oeen wrillen wi1h man11fac:1urin1 indusrry in mind. However, 
accounl is raken of 1he incerlinkaaa with ocher sec:lors of 1he economy. 
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this control through regulations, directives and incentives. The central pblnning 
body prepares its plan on the basis of informational inputs and expertise from 
different hierarchical levels of the relevant ministries, enterprises and institutions. 
Once approved, the plan becomes law. Although political authority for the plan 
is vested in the d:cision-maker at the top, in practice the decisions are arrived 
at by an iterative technique that takes place between the decision-maker and 
t:ie people fibO will eltCC'Jte the plan: 

What and bow much is to be produced? 

How is it to be produced and where? 

What inputs and what resources (investment and Qperating) are to be 
used? 

What are the technologies and from where are thr.:; to be obtained? 

How is the output, including interactivity transfers, to be distributed? 

It should be pointed out that there !s no such thing as a .. pure" directive 
planning system: elements of indicative planning, such as wages, taxes, prices, 
subsidies and moral incentives, can also be used. 

2. ln4icati.e pl111111iag 

.. Indicative planning is the ase of policy-determined targets to co-or,·inate 
private and public sector investment and output plan. Decision-making r .• a!ns 
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 with~n a market eco~omy, and reduction in the uncertainty 
surrounding decision-malting. " 2 

A plan formulated under this system sets out objectives, but for the most 
part they are not mandatory. Prices are determined primarily by market forces, 
and the State regulates mainly through policies, incentives and other 
promotional measures. As the plan unfolds, market forces can sometimes keep 
its target~ from being met. These deviations from plan call for frequent 
readjustments to avoid serious imbalances. 

In a .. mixed" economy, which describes the status of practically all 
developing countries, indicative planning has some directive aspects. The plan 
may, for instance, be binding on ttie public sector, where the government has a 
good degree of control, but not on the private "ctor, where the main thing that 
can be influenced is the size and composition of investments. For example. 
planning in France has been characterized as .. mandatory" in the public sector 
and "indicative" in the private sector. The Director-General of the Commissariat 
Generate du Plan expresses this as follows: "French planning can be said to be 
less than mandatory and more than indicative. It can reasonably be defined as 
active planning."' 

When indicative planning in developing cou11' ;ies is compared with 
indicative planning in developed countries, similarities as well as differences 
emerge. Both kinds of countries practise market economies, and both use the 
public policy instruments of government to influence the pace and direction of 

1David W. Pearce, ed .• Dictiot1ary of Mod"" uot1omi<1 (London, Macmillan. 1983). p. 20'. 
'Pierre Masse, Plat1t1lt1t ;,, Frat1u, paper read a• the Businctt Economi111Conference11 New 

Collcp. O~ford. S·R April 1962 (London. Bulinc11 Economi111 Group, 1962), p. 17. 
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the economy, through planning. The difference lies in the function 01 the 
planning. In developed market-economy countries, it serves chiefly to maintain 
a balance between supply and demand, averting economic crises. In developing 
countries, planning is a sine qua non for industrialization. Its mission is to 
restructure the country's productive forces, to expand its industrial sector and 
to introduce modern technologies into agriculture, construction and other 
sectors of the national economy. 

As the functions of planning differ, so do its approaches and instruments. 
!n developed countries with dynamic private sectors, plans consist mainly of 
forecasts of global economic trends and recommendations for government 
policies that would stabilize the economy. In developing countries, plans arc 
instruments for industrialization.4 They must be able to bring about structural 
change. For example, if a developing country decides it wants to set up basic 
industries, the planner must decide on the rate of invcstm.:nt and choose the 
appropriate technology. To enable an infant industry to survive, he may even 
fix the prices of its products at a level substantially different from those that 
would prevail under unrestricted market conditions.5 

3. Choice of planning system for developing countries 

The choice and thrust of a planning system are determined by the degree 
of control a government is able to exercise over economic agents. Where 
control exists, a planning authority can allocate resources and assign 
responsibility for implementation. Where no control exists, the government will 
have to re~ ..,rt to persuasion to influence economic agents to meet its objectives. 
This persua:.ion will be in the form of suitably designed economic policies, such 
as legislation, regulat~ons, subsidies, incentives, taxes, customs duties and 
monetary policy. 

Experience shows that in market-economy countries where the State owns 
some enterprises, even these State-owned enterprises cannot be brought totally 
under government control. A politically powerful manager may, for example, 
be ablt to maintain a degree of autonomy vis-a-vis the government. Or, a plant 
may be located in a remote area or have its own engineering capabilities. Even 
in countries that do not practise market economies, it is impossible to control 
all production (it is, for exampie, very difficult to control small-scale farming 
and handicrafts). It is extremely importar.t, therefore, that the planning 
authority in a developing country realistically assess its influence over economic 
agenls and lhen invile their full parlicipalion in the planning process. 

After assessing the extent of its control in the different economic spheres, a 
government can divide ils plan into differenl approaches:6 

(a) The part of the plan that concerns economic activities owned by the 
government and able to be completely planned by it will be "directive". 

'There is a significant distinction between industrial growth and industrialilation. This 
problem will be dealt with as the discussion proceeds. 

1
" ••• the unrestricted play of market forces is not the most suitable means of promoting 

industrialilation on a world scale nor of achieving effective international co-operation in the field 
of industry ... " Report of the SuofJd Gtfltral Cofl/ertnu of the United /Vation.r /f1du.rtrial 
Developmeflt Orf(aflizatinfJ (ID/CONF.3/31 ), chap. IV: "Lima Declaration ard Plan of Action on 
Industrial Development and Co-operation". para. 42. 

'The idea of dividing a plan;,. this way was introduced by G. de Bemis, of the Univenity of 
Grenoble. This has significant implications for improving plan preparalion and implementation in 
developing countries, as will be seen in the following chapters. 
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••Directive" should not, however, be taken to mean .. dictatorial". Managers 
and workers should be allowed to help elaborate the plan so as to ensure their 
commitment to its implementation. This part of the plan is highly significant 
since in most developing countries it comprises the key production capacities 
and is the only part of the plan where implementation can be controlled. It 
should also be pointed out that the implementation of other parts of the plan 
depends on the successful implementation of this part; 

{b) The part of the plan that concerns economic activities owned by the 
government but difficult to control will be .. semi-directive" rather than fully 
directive. Here, the government can use various means h> achieve its purpose. It 
can, for example, give out or withhold funds, especially foreign exchange, and 
it can persuade the workers or offer them incentives, thereby exerting presscre 
on managers to fulfil plan targets; 

(c) The part of the plan concerned with the activities of the private sector 
will be .. indicative". After consulting with the private sector, especially on the 
medium- and long-term plans, the planning body can set specific goals. The 
government must then use every available means, including the following, to 
induce the private sector to meet these goals: 

Selective licensing of new enterprises; 
Selective investment in the infrastructure to influence the location of 
different economic activities; 
Price and taxation policies to encourage some undertakings and discouAge 
others; 
Credit and customs policies. 

With the planning process as complex as it is, it is clear that no country in 
the world can hope to control all its productive activities. Convt.rsely, no 
country does not have some activities that are State-owned ?.nd hence 
controllable. It follows that any plan for industrialization will have to be a 
pragmatic mixture of directive, semi-directive and indicative elements, the 
proportion depending on the pattern of ownership and on the extent of 
government influence. 

The qualitative and quantitative aspects of these directive and indicative 
elements do not differ. Both kinds of elements require expedients such as 
targets and deadlines, without which the plan will not be coherent. However, 
private enterprises, as well as State-owned enterprises that are difficult to 
control, may call for some special techniques: 

(a) The planning authority must negotiate with them. In this context, it 
must set up procedures for consulting with peasants, handicraftsmen and small 
enterpreneurs; 

{b) Incentives must be offered to private sector enterprises and also, 
perhaps, to difficult-to-control State enterprises. 

D. The role of Industrial planning 111 lndustriallzation 

1. lnd111try and economic growth 

Rapid economic growth is a relatively modern phenomenon. Before t;1e 
Industrial Revolution, economies grew only slowly and over long periods of 
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time. There was little development and many setbacks, due to war, disease or 
natural calamities. In a much-quoted essay, "The Economics of ou: Children", 
Lord Keynes once said: 

••From th,. earliest times of which we have recorded ... down to the 
beginning of . t:c eighteenth century there was no very great change in the 
standard ::-: life of the average man ... ups and downs certainly. 
Visitations of plague, famine and war. Golden intervals. But no pro
gressive violent change . . . This slow rate of progress was due to the 
remarkable absence of important technical improvements and to the 
failure of capital to accumulate." 

The Industrial Rcvolu• <>n-with its mechanical power, factory production, 
continuous technical change and accumulation of capital-changed all that. 
Since then, the per capita income in industrialized countries has increased by 
leaps and bounds. 

2. In•strial tlne/opment J'S. in•strial growtli 

Industrial development is an integral part of overall socio-economic 
development and is sub5' rvient to it. Indeed, development is successful only 
insofar as it serves the country's basic socio-economic objectives. Industrial 
growth, by contrast, is simvly an increase in, say, the number of plants or wage 
earners and is not an end in itself, nor is it necessarily a sign of successful 
industrialization. In economies where the modern sector is relatively isolated 
from the traditional sector, it is possible to achieve industrial growth without 
achieving development. In such cases, the trickle-down effects arc negligible 
because of internal structural rigidities, or because decisions on finance, 
markets and technology are m?de elsewhere, or because the factor proportion 
endowments of the developing countries arc being applied, inappropriately. 
Industrial growth within such an economic enclave may even have an adver..c: 
effect on the traditional sector, or on food production or the environment. 
Planners must therefore sec to it that growth takes place hand-in-hand with 
development and that the industrial sector plays its proper role, which is to 
bring about and sustain a socio-economic transformation. 

3. Goals of industrial dnelopment 

The aim of industrial development is to raise peoples' standards of living 
by increasing the domestic production of consumer, intermediate and capital 
goods, thereby expanding the circle of incomes, markets, technology and 
employment. 7 This calls first for an assessment of resources, potentials and 
constraints in order to formulate strategies and second for the drawing up of 

'"In the formulation of indusirialization plans and strate1ies, ... social jusrice shou!J he a 
1uidin1 faClor in achievin1 the objectives of raisins the livin1 standards and eliminatin1 e••·.:mc 
social disadvanta1es and unemploymen• particularly amon1 youn1 people. To this end, proper 
induscrial development should permit s, 1 1rowth as is required for economic development ... 
The equitable distribution of the benefits of industrialization amon1 all see1ors of the population;" 
(Rrpon of thr Srcond Grnrral Cnrlfrrrnu . ... paras. S8(b) and S8(d)). 
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industrial master plans to guide investments in producti11e facilities and support 
services, including training. Ii the assessment is thorough and the plans 
carefully laid, then it should be possible, in time, to produce locally most of 
what is consumed locally. It should be possible, too, to improve the ,;:ountry's 
ability to import, so that what cannot be p&oduccd locally can be obtained, in 
equitable trade, from outside. 

There is widespread agreement that industrial development is the only way 
of extricating de11eloping countries from po11erty and backwardness. This is 
because industry creates by far the best conditions for the efficient functioning 
of an economy, for maximizing national income and for speeding up economic 
growth through enhanced capacity for domestic savings. With the help of 
industrialization, which utilizes modem production techniques, the rest of an 
economy can be diversified. For example, the agricultural sector can be 
modernized if industry is able to supply agricultural and irrigation equipment, 
fertilizers and pesticides; and infrastructures can be modernized and expanded 
if industry is able to supply transport and communication equipment and 
construction materials. Thus, industrialization not only builds up the manu
facturing sector of an economy, it also, by introducing industrial means of 
production into other sectors of the national economy. increases labour 
productivity in those sectors as well. 

A country is said to have become industrialized when it has 
achieved a degree of industrial self-reliance; when its production 
and trade are able to satisfy the basic needs of its population;' and 
when a significant portion of its economic and social structure has 
been transformed by industrial production with strong internal 
linkages. 

4. Tire role of indmrio/ planing in tine/oping coutries 

The principles of industrial planning provide a basis for identifying and 
quantifying a country's development objectives. Drawing on these principles, 
planners can devise concrete ways of achieving the objectives and of mobilizing 
the country's resources. Industrial planning is, in short, a means for bringing 
about industrial development. By taking into account a country's own human 
and natural resources as well as its access to external r~ourccs, industrial 
planners can work out an optimal rate of industrialization :;.:id can formulate 
the policy instruments and mechanisms that will achieve the desired socio
economic development. 

'"Basic needs as undcrsiood in the Prosramme of Action (proposed by ILO). include two 
clements. Finl, !hey include certain minimum rcquircmenll of a family for private consump1ion: 
ldcqu11e food, sheller and do1hin1. 11 wcll 11 ccnain household equipment and furniture. Second. 
1hcy include asen1i1I services provided by and for 1hc communily 11 larac. such as safe drinkin1 
w11er, 11ni111ion, public 1r1nspon and hcallh, cducalion and cuilural f1cili1ics ... A basic·nceds
oricn1cd policy impli,.~ 1hc panicipalion of Ille people in m1kin1 1he decisions which affecl 1hcm 
1hroush orpnisa1ic>rs of 1heir own choice." (Mutifll Bo1ic Nud1: .5trott11n for Erod1<otin1 Mon 
l'oYtrty and Untmrioymtnt, Conclusions of !he World Employmenl Conference, 1976 (Geneva, 
lnmna1ion1I Llt'Jour Office, 1976)), p. 24. 
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Industrial planning in 1evelopmg countries must first and foremost expand 
rhe industrial sector, including agro-based industries. This expansion should. in 
time. achieve a number of goa!s (sec figure I): 

(a) It should satisfy the basic needs of the population for manufactured 
goods. preferably through domestic production. but where this is not feasible, 
through equitable traJc; 

(b) It should satisfy, to a large extent, the requirements of the ccuntry's 
industries for manufactured intermediates; 

(c) Where economically justifiable, it should produce equipment for 
replacement or for expansion of industrial production cap~city. 

Planning cannot, however, serve the needs of dcv.:lopment unless it at the 
same time manages to modernize an.i restructure the agricultural sector by 
supplying up-to-date agricultural and irrigatior. equipment, construction 
materials, fertilizers. pesticides etc. Plans must also be made to upgrade 
transport facilities and education as well as to modernize mining. which will in 
tum allow the rational exploitation of natural resources, especially minerals. 

Despite the need to plan for other sectors, it is clear that industrial 
planning has priority, for a structural projection of industry makes it possible 
to analyse and verify all the other sectors of can economy. Howcve:. since the 
over-rapid and uncoordinated development of industry could hurt these other 
sectors, particularly the agricultural sector, planners must strike the correct 
balance between industry and agriculture. The latter's need for industrial inputs 

Fipre I. llldmrialintioll trauf- a co.try's nr•nl rnMrets ro med Ille Msk .ns of dlt 
people 

People 

i 
Manufactured consumer goods 

Capital goods for replacement Manufactured intermediates 

and expansion I I 
Industry 

i 
Raw materials 

I 
Natural resources 
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to trigger structural transformation should be matched with its potential to 
generate the investment surpluses needed for sustaining industrialization. 

When agriculture is restructured, the overall economy is benefited in many 
ways: 

(a) Higher agricultural productivity increases agricultural surpluses. 
These in tum raise the incomes, and hence the living standards of farmers, 
stimulating demand for manufactured consumer goods and eventually creating 
more jobs in industry. Food surpluses, as well as wool, cotton, timber, straw 
and bagassc, can be processed by the industrial sector, thus expanding output 
based on local raw materials and allowing for the export of processed 
agricultural products rather than commodities; 

(b) The introduction of new technology into the agricultural sector 
increases labour productivity, creating a surplus of labour in rural areas that 
can be absorbed to advantage by the expanding industrial sector. Industrial 
planners must work out a mechanism for the transfer of surplus rural labour to 
industry and must draw up a programme for the required education, training 
and upgrad;ng of skills. It is worth mentioning here that the relationship 
between industry and agriculture constitutes the most critical area in industrial 
planning (sec figure II). 

I 
I 
l-

Food 1 PfllJ)le ~ Proc:eued food and other 
- - - · ·-- · - ---- consumer goods baSed~ 

'-------..J agricultural raw materials 

Agriculture ___ .,--A_.,...,,_,i_cu_lt.,..u.,.ra_I ou_tpu-,.-t_--.-_ ,-·-----.-----J for industrial processing 

I 

Industry 

I 

I L _____ -,-----. 

Surplus population 

I 
Skills training -

L ___ _ A¥1Cultur1I machines. equipment, fertilizers and construction materials 
·---------- -

The restructuring and modernization of other sectors of the economy, such 
as mining and services, also plays a key role in industrialization. The 
relationship between industry and mining can be very important. For some 
developing countries, particularly those that are rich in crude oil, copper, 
bauxite or other minerals, it is almost as important as the relationship between 
industry and agriculture. 
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Modernization of the construction sector is crucial as well. Just as industry 
will need large-scale works, like factories and estates, warehouses, roads, 
railways, bridges, ports and housing, so also agriculture will need silos, dams 
and irrigation networks, communication networks and rural access roads. Since 
in most developing countries constructil)n is still carried out in traditional 
ways, with very low performance and productivity, it is usually this activity that 
becomes the bottleneck in implementing industrial or agricultur.il plans. Even 
so, construction accounts for a major share of capital formation in many 
developing countries, and the industrial scctc..! mi.st provide it with enough 
building materials and equipment to make it efficient. Industrial planning must 
quantify the investment linkages between the two sectors and strike the 
necessary balance between industry and construction (sec figure III). 

Agriculture 

t 
i 
I 
i 

! 

Industry 

! 
! 
I L_ ___ 

~ 
Hous.ng and social infras~cture 

Construction of agricultural buildings and infrastructure 
--

Construction of industrial buila •. 19 I Construction I and infrastructure I 

Construction materials and equipment 
---- -· --- ----------

Even more urgent is the housing situarion in developing countries, where a 
high percentage of the urban population lives in unacceptable conditions that 
arc deteriorating even further. This deterioration is due, on the one hand, to 
overall population growth, rural/urban migration and the rising ratio of urban 
to total population a~.d. on the other hand. to a shortage of construction 
materials. The amount and timing of invcstmt-nt in physical and social 
overheads. as well as the conditions under which financial viability can be 
assured. arc basic issues to which industrial planning must address itself. 

E. Obstacles lo development planning in developing countries 

There is a growing recognition among developing countries that they 
canno1 achieve economic independence, overcome their backwardness or 
realize a socio-economic transformation without the intervention of the State. 
This intervention is needed for many reasons: 
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(a) D<,mestic capital formation is at a low level in most developing 
countries; 

(b) The private industrial sector is weak both in absolute terms 2.nd 
relative to the commercial sector and to real estate, which exert stronger 
attractions; 

(c) The cconomi~ of mc,st developing countries arc dualistic in nature; 

(d) Economic and financial resources arc concentrated in the public 
sector because they come mainly from t:ucs icvicd on various activities, 
particularly foreign trade, or from the export of minerals and other 
commodities. Therefore (and this is particularly true in the initial stages of 
industrialization) it is only the State that can mobilize the financial resources to 
develop social and physical infrastructures and carry out large industrial 
projects, where the pay-off periods arc likely to b<! long and where much of the 
capital may have to be in foreign currency; 

(e) The need for foreign capital means that the government must become 
involved in negotiating ~crms and conditions and in regulating the pattern and 
volume of the capital inflow. 

Thus government i:; not merely an "rganizer of the development process, it 
is abo a direct participant in it and sho?•lders major responsibility for planning 
and pursuing industrial activities. Ne.withstanding this central role, experience 
in many developing countries shows •hat governments have not been able to 
impose their will on all of the economic agents. The gaps between a plan's 
expectations and its actual achievements show how complex a task it is to 
assess and forecast the behaviour of internal and external factors and 
incorporate them into a plan. 

I. Social Olld administrative problems 

For development planning to be effective, two social preconditions must 
be met. All the groups that exercise political or economic power have to agree 
upon the planning framework, the objectives and the methods; political 
instability, for example, would destroy this consensus. Even more important, 
there must be a serious commitment to the plan on the part of the country's 
policy-makers and on the part of the people who have to implement it. 

In general, the less developed a country is, the less developed its 
administrative machinery for planning and plan implementation, and the less 
able it is to deal with the complexities of the process and the sustained and 
co-ordinated efforts needed to achieve plan objectives. These weaknesses in a 
government's administrative machinery are caused partly by a lack of trained 
manpower and resources. They may also be partly historical, however, in that 
the machinery was originally set up to function under completely different 
conditions and has not yet been modified to suit the new circumstances. 

2. Ins11/jicient control of the private sector 

In most developing countries the government already regulates the private 
sector to a greater or lesser extent through economic policies such as taxation, 
price policy, protection etc. However, these policies may not be sufficient to 
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call forth the kinds of investment envisaged by the plan. The planner is then 
faced with the prohlcm of how to induce the participation of the private sector. 
Several kinds of private investment may need encouragement: 

(a) Investment in industrial activities instead of in speculative activities, 
such as real estate; 

(b) Greater participation of small-scale entrepreneurs, who must be 
persuaded that industry would provide a better outlet for their personal savings 
than some traditional but less productive activities; 

(c) Investment in industries for processing commodities tha! would 
otherwise be exported in raw form; 

(d) Investments that would satisfy the objectives of regional balance and 
income distribution; 

(e) Investment in speciabzcd, small-scale, high-technology industries. 

Policies, procedures and instruments for the effective participation of the 
private sector must be clearly defined at the outset. They should grow, if 
possible, out of negotiations with representatives of this sector and should 
reflect its potential as well as its constraints. Once this has been -:lone, the 
planner must co-ordinate the private investments with investments in the public 
and traditional sectors. 

3. Transnational corporations 

Transnational corporations formulate their strategics to suit the large scale 
of their operations, and <hey have many alternatives from which to choose with 
resprct to operating sites, kinds of production and types of technology. They 
have no particular reason to tailor their strategics to accord with the wishes of 
their host country (indeed, from their point of view, this would make the 
strategics less perfect), and in only some cases do the interests of both parties 
coincide. The planner therefore has to deal with an entity that may be 
unresponsive to plan objectives or to control. 

In some cases, however, depending on a country's stage of industrializa
tion, its scientific and technological capabilities, its size and natural resources, 
co-operation with transnationals may prove indispensable. It will then be 
important that the partnership is equitable. The planner should investigate 
ways to avoid total dependence on transnationals. For example, to reduce 
technological lie-ups with specific foreign corporations, the planner should, 
with the help of technicians, resist purchasing a total package. Instead, he 
should break projects d,lwn into standardized components that can be bought 
elsewhere on the world market, including from other developing countries. It 
should be kept in mind. however, that this option will add to the developing 
country's burden of responsibility. 

It may also be possible to involve competing firms in the delivery of 
different parts of a project so as to avoid dependence on a single firm. Another 
way to reduce dependence would be to choose products that can be made from 
raw materials available in the country or in other developing countries instead 
of products that need semi-processed intermediates and semi-finished com
ponents that arc available only from the transnationals. Once it has been 
decided to co-operate with a t,ransnational, the planner should closely examine 
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al' the possible econo.nic disadvantages ai~d •isk.> of this co--operation. He 
should then devhe ways of controlling :h~, co--.:;.periltion to muimize the 
spread-effect benefits of the investments and e:lSur- tha! they are retained by 
the host country.' 

4. Global trentls 

The planner faces bard decisions in setting export and import targets when 
terms of trade arc constantly changing, commod'ty prices are fluctuating and 
the international monetary system is unstable. Adverse global trends have often 
meant costly delays in development projects, or even their abandonment 
altogether. These problems are more acute for countries with mono-cultures: if 
they could diversify, they would be in a better positi<>n to withstand externally 
induced shocks. 

Some of the external factors inhibiting industrialization in the developing 
countries are as follows: 

(a) Adverse terms of trade, which tend to distort production patterns in 
these countries; 

(b) Auctuations in commodity prices, which restrict the capacity to 
import and lead to the postponement of development projects; 

(c) Tariffs and other protective measures, which inhibit a developing 
country's capacity to manufacture goods for export; 

(d) Restrictive monetary and fiscal policies, which impair the profitability 
of development projects; 

(e) Debt and debt-servicing burdens, wh• irtai! the ability to borrow 
and limit the rate of new investments and capit< :1ation in these countries; 

(/) The high cost of acquiring technology, as well as restrictive practices 
in its transfer, which heightens dependence on the developed countries. 

A country's independence of external pressures can be sized up by looking 
at who makes the production decisions: 

What is to be produced? 

For whom is it to be produced? 

How is it to be produced? 

Where is it to be produced? 

It is, of course, difficult to plan the industrialization process when it is 
mainly the world market that decides what is to be produced, for whom it is to 
be produced and how it is to be produced. While a permanent solution to this 
dependency problem would require dramatic changes in the economic 
structures of developing countries, planners can begin to deal with it by: 

(a) Taking into account trends in the relative prices of commodities and 
manufactured goods; ' 

"'. . . the ac:tivitics of transnational corporations should be subjcc:1 10 rc1ula1ion and 
supervision in order lo ensure thal these ac:1ivi1ies are compatible with the development plans and 
policies of the host counlriei, 1akin1 into account relevant international codes of conduct and other 
int1rumen11;" (Rtport o/ tlrt Stcond Gtntral Cofl/trtnct . .. , para. 42)., 
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(b) Looking ahead at the long-term prospects for restructuring the 
world's production facilities and pinpointing that pan of a market that may be 
cxploitab!c; 

(c) Designing measures to offset the negative effects of debt servicing and 
international monetary, exchange rate and fiscal policies; 

(d) Anticipating long-term technological needs and formulating the 
appropriate policies and programmes; 

(e) Actively taking advantage of regional, inter-regional and global 
programmes to mitigate the severity of adverse trends. 

Concl11sions 

The concentration of economic and financial resources within 
the public sector provides the governments of developing countries 
with means of promoting their industrialization processes, especially 
insofar as these resources enable them to invest in social and 
physical overheads. However, a number of obstacles, both internal 
and external, have kept industrialization from living up to 
expectations. 

The internal obstacles have to do mainly with government machincry
thcrc may, for instance, l>c too little discipline among policy-makers, the 
planning approach may be inappropriate or the planning may be ignoring the 
private sector. If planning is to promote industrialization, there needs to be an 
appropriate climate within the government administration. Policy-makers must 
be committed to the plan, and they must, if necessary, be willing to restructure 
the administrative system to create conditions favol'rablc to the industrializa
tion of both the public and private sectors. 

Three types of external obstacles arc encountered in industrial planning in 
developing countric.;. The first is transnational corporations, which are firmly 
controlled by forces outside the country and usually pursu.! Jbjectives that are 
at odds with those of the country. The second obstacle is a.:.:•ersc terms of trade 
and the relative price system implicit therein, which tend to push t~1e economies 
of developing countries in directions that run counter to the national 
industrialization strategies. This obstacle calls for offsetting policy measures 
that would promote the export of manufactured goods, while at the same time 
developing domestic productive capacity to meet domestic needs. It also 
suggests a need for gri:ater co-operation among developing countries. The third 
obstacle is fluctuations in the world market. These fluctuations raise complex 
problems for planners, who must act to minimize their interference with plan 
implementation. 

This is the array of problems being faced by developing countries as they 
attempt to industrialize. The problems are immense and constitute a serious 
constraint to industrialization. While industrialization cannot be achieved 
spontaneously in a situation dominated by unrestricted market forces, it can be 
achieved, given the right socio-economic environment, by the application of 
scientific principles. It is these principles, as well as practical procedures for 
planning the industrialization process, that are the subject of these Guidelines. 
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Il.Preconditionsfurando~ani7.ation 
of industrial planning 

A. Review of industrial planning practices 

I. History of planning in dneloping coll1ltries 

Developing countries began to plan for their industrialization just after the 
Second World War. India was a pioneer in this endeavour: soon after national 
indcpendc!lce, it set up an advisory planning board to propose measures for 
co-ordinating planning activities. By 1950, the Indian Planning Commission 
had set in motion an effective and comprehensive planning process. Soon, most 
other Asian countries that had gained, or were about to gain, independence 
accepted the necessity of planning. Development planning in Asia later received 
a boost from the newly formed Colombo Plan for Co-operative Economic and 
Social Development in Asia and the Pacific. 

The Economic Commission for Africa (ECA) and the Economic Commis
sion for Latin America (ECLA) started by advocating n~tional planning for 
their respective regions i!J the 1950s, and a number of African countries were 
among the first developing countries to prepare national plans. In Latin 
America, ECLA projections were the core of planning efforts: as early as 1953, 
ECLA was preparing projections based on assumed rates of growth for a 
number of countries. These efforts culminated in the Dcclaraci6n of Punta del 
Estc (Uruguay), issued in August 1961. In this document, the participating 
countries agreed to set up programmes to develop their economics. 

On the whole, developing countries have made enormous efforts since the 
1950s to create planning mechanisms, and there is general agreement that this 
planning has helped to bring about a degree of industrialization. Huge 
irrigation projects, cement, iron and steel industries, and mechi.nical engineer
ing complexes, as well as ports and tJOWer and communication facilities, arc 
evidence that the planning function has been able to change the rate of 
investment in favour of savings and that it has succeeded in channelling these 
savings into activities, industrial and otherwise, that lead to structural change. 
Nevertheless, the benefits of industrial planning could in many cases have been 
far greater. Policy-makers, economists and planning experts from developing 
countries have been engaged in discussions on several topics: impediments to 
planning; ways of making sure that plans are realistic; and actions to 
counteract the external forces and events that thri.:aten implementation. The 
need for an appropriate planning environment has also been discussed at 
length. Most of the analysis has been devoted to the techniques and models of 
industrial planning. On one matter there has been full accord: establishing a 
planning pro::ess is a complex task that requires formidable organizational and 
management skills. 
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2. Approach~s to planning 

Most developing countries concentrate their efforts on a pre-planning 
stage, during which they allocate financial and/or budgetary resources. They 
usually pay little attention to the implementation stage. Because a planning 
document is often regarded as the final objective of the planning process. work 
often stops once the document has been officially approved. Some governments 
regard a development plan simply as a document they must have in hand to 
allocate State revenue among development projects. Oth!!rs, thinking they will 
have a better chance of attracting foreign financial assi!>tant:e if they have a 
development plan, rush to put together a document that turns out to be 
unrealistic. Still others turn out a development plan to gain political prestige 
and enhance their image. 

An industrial plan is sometimes drafted in a single, isolated operation by a 
few technicians, perhaps assisted by foreign experts, without much exchange of 
ideas with outside parties. This is not a good way to carry out industrial 
planning. The experience of developed countries proves that planning must be a 
continuous and iterative process and that national economic plans cannot be 
drafted in a single operation. 

It is, moreover, unsound to formulate a plan entirely within the confines of 
central planning office or to simply compile it from proposals submitted by, 
say, t~1e Ministry of Industry or other parties. Unfortunately, in the great 
majority of developing countries, planning is regarded in just this way, that is, 
as a government task to be carried out by a single, specialized agency-the 
central planning body-without the co-operation of other State organs or the 
private sector. A successful planning process must have the real and active 
participation of all clements of the society that will eventually contribute to 
achieving the plar., such as the Ministry (or Ministries) of Industry, industrial 
enterprises and other organizations in the public sector, as well as representa
tives of the private industrial sector and of the labour force. For this purpose, it 
is recommended <hat a plan be drafted in stages, as an iterative process, and 
that the drafting involve economic bodies at all levels of management. 

There arc three different approaches to achieving industrialization in 
developing countries. Developing countries that do not practise industrial 
planning p~r se tend to take a project-by-project approach. In this approach, 
documentation on individual public investment projects, which usually have 
little relation to one another and probably no unifying concept, may be 
gathered together and published in one large document, which is then termed 
the "plan". Sometimes the projects never even appear together at all, except as 
li~tings in a budget. 

The project-by-project approach has serious shortcomings, some of which 
are set out below; 

(a) It fails to relate projects to each other or to the existing manufacturing 
sector. The main requirement for internal consistency of the plan is simply that 
the whole should equal the sum of its parts. This lack of inter-sectoral co
ordination can lead to serious imbalances and constraints; 

(b) A plan prepared using this approach is little more than a financial 
docurnent and docs no~ take into account the physical capacity of the country to 
carry out the projects; 

(c) The capital budgets encompass only the governmental sector and not 
the private sector; 
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(d) Since such an approach takes no account of existing industry or of 
other sectors of the economy. individual projects do not reflect the various 
linkages. 

The prepantion of a capital budget is a necessary step in planning. but it is 
not enough. especially in a country that is in a more advanced stage of 
development. By then, the rates of return of the alternative investment 
opportunities are no longer as apparent as they were at a simpler stage of 
development, and the objective economic factors are so complex that highly 
sophisticated methods are needed to control them. 

An integrated public investment approach is more advanced than a project
by-project approach. A well-elaborated plan of this type begins by estimating the 
local and foreign public investment resources that can be mobilized. It then 
divides these resources among a selected group of sectors subject to public 
investment and ranks them in order of priority. 

Under integrated public sector planning, a government intervenes in the 
private sector only to the extent of adopting clearly desirable measures to 
improve the climate for private investment. including the provision of credit 
facilities through development banking institutions. Still, few countries have 
properly integrated public investment plans. Indeed, their plans usually fall 
somewhere between the project-by-project approach and the integrated 
investment approach, with most plans closer to the former than to the latter. 

A comprehensive planning approach considers the economy as a whole. 
including the productive and social sectors of the economy. For this approach to 
succeed, a number of conditions m"st be met: 

(a) There must be a network of planning bodies and units specialized in 
different economic activities to elaborate a consistent plan using iterative 
techniques; 

(b) Appropriate statistical information must be available, particularly on 
the private sector, and there must be policies to ensure that the private sector's 
activities arc in harmony with plan objectives; 

(c) There must be co-ordination between plan preparation and the 
operating management of the economy, as well as harmoniza:ion of financial 
resources with physical capacities. These will be discussed in detail later in the 
Guidelines, where we will attempt to demonstrate the problems that impede 
comprehensive planning in developing countries and the system by which a 
country can shift to comprehensive planning. 

Summary 

When a developing country puts together a plan mainly so it 
can allocate investments or allract foreign financial assistance, the 
document is not a plan in the true sense because there is li1tle or no 
co-ordination of the component parts. and li11le or no account has 
been taken of development in the private sector. Since such a plan is 
primarily a financial document, there is Ii Ille likelihood that it can 
be implemented within the allo11ed time or budget. 
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B. Difficulties during the implementation phase 

Until recently it was thought that the most important task of industrial 
planners in developing countries was the formulation of a consistent plan. Now. 
however. it is realized that this is not enough. While it is still important for 2 plan 
to be consistent, well-prepared and based on clearly defined development 
objectives, these qualities alone do not make it more likely to be implemented 
than an inconsistent. ill-prepared plan. Disappointing results in most developing 
countries prove that much more attention needs to be paid to the implementa
tion stage of the plan. 

While some failures to implement program~.1es within the allotted times can 
be traced to inadequate plan preparation, despite advances in planning 
methodology, more often it is the implementation procedures that arc 
inadequate, and may even be worsening. Indeed, it is widely believed that the 
main problem in the industrial planning process for developing countries is not 
plan formulation but plan implementation. This is particularly the case in those 
developing countries where planners fix targets solely on the basis of financial 
potentials and fail to take account of requirements for physical capital, technical 
skills and construction capacities. or of the managerial, administrative and 
political roadblocks. Such targets generally turn out to be beyond reach. Timing 
is also a crucial function of planning: proper timing of the different projects 
ensures a dynamic process without bottlenecks. Another important function is to 
maintain both the target rate of implementation within the sectors and the factor 
proportions in the economy. 

Failure to carry out industrial plans in developing countries may manifest 
itself in two ways: the first is delays in the execution of projects and the second is 
higher-than-planned costs. Long delays arc common, particularly in the public 
sector. If delayed, projects with very high investments, such as steel plants, heavy 
engineering, petr\)Cht:mical and electrical plants, can incur heavy losses. 
Extending the scheduled construction period also raises costs, particularly in 
countries where inflation rates are high. If interest charges during construction 
are included, every extension of the period of execution adds to the costs. There 
are many other reasons why costs get ot. of hand. If parts of a project are 
finished too soon, there will be maintenance expenses, and if equipment has not 
been properly maintained, repair expenses, too. Changes in the technology used 
or in the function of the project will lead to additional expense. There will also be 
losses in foreign exchange and production if the project is export-oriented or is 
meant for import substitution, as well as losses associated with under-utilization 
of the upstream and downstream capacities if the project has substantial 
backward or forward linkages. 

Apart from deficiencies in the original plan, there arc three main reasons for 
difficulties during plan implementation: separation of plan preparation from 
plan implt:mcntation; weak links between planning and management; and lack of 
control over internal and .:xtcrnal influences on industrial growth. 

1. SepoTotion of tile pTeparotion stage /Tom tile impkment11tion stage 

The unfortunate practice of preparing plans without thir.ic:ing about how 
they arc to be realized is often met with in developing countries. Manners make 
the mistake of considering the financial resources of the country but not the 
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physical resources required to carry out the projects. Often their plans arc merely 
schemes for public expenditures or for aid to private enterprises. 

The funds available to accomplish an industrial plan depend, first, on the 
savings that have been accumulated within the country and the money that can 
be borrowed from abroad and, second, on the portion of these savings and loans 
that has been allocated to industrialization. Part of the funds for industrialization 
is spent in local currency for manpower, construction materials, transport and 
construction work etc. The rest is spent in foreign currency to purchase 
equipment, licenses etc. The distribution of such funds between local and foreign 
currency is unrelated to the country's existing supply and distribution pattern. 

During the implementation stage, planners and policy-makers arc usually 
happy just to get the funds. They manage to ignore the lack of physical capacities 
for converting them into finished projects, even in the face of experience s.'iowing 
that demands for production factors, for example, construction materials and 
civil construction capacity, as well as other items of infrastructure, often exceed 
local supplies. This imbalance can lead to congestion and bottlenecks at ports, or 
along roads and other facilities of the infrastructure, especially when several 
projects arc being carried out at one time in one place. 

2. Weak links between phuuting and 11U11U1gement 

It sometimes happens that plans arc made by a central planning body that 
fails to co-ordinate with the operating management of the economy, and the 
reverse can happen as well-that is, the policies and programmes of the 
operating establishments may bear no relation to the industrial plans formulated 
from above. Often the national central bank adopts one kind of investment 
policy while the Ministry of Industry proceeds with its own kind. I11 countries 
with systems for licensing private sector activities, the licenses may not always be 
awarded in strict conformity with the industrial plans. In other cases, the plans 
have very little chance of being carried out because the decision-makers at the 
top do not have the authority (or do not exercise it) to issue binding directives or 
because disruptive ad hoc <kcisions arc being made at all levels of the hierarchy. 

3. Impact of 1111f ot1011roble conditions 

For most developing countries, a healthy agricultural sector and a 
favourable foreign trade balance are crucial for economic development; 
unfortunately, however, it is precisely these two sectors over which the countries 
have practically no control. Thus, a plan for industrial development, even if it is 
neatly constructed and perfectly administered, can be defeated by unforeseen 
events such as floods or a drought, or a sudden drop in demand for goods being 
exported to the world market. 

Concl111ion1 

For many years, it was thought that the key element in industrial 
planning in developing countries was a we/I-prepared, consistent 
pion. However, os more and more good plans failed to be realized, it 
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lwcarne clear tlrat implementation was an equal(v important 
element. 

Difficulties with plan implementation can for the most part lw 
allributed to three factors: (a) separation of pion preparation from 
plan implementation; (b) weak links iwtM·een planning and 
management; and ( c) pressure of unfavourable conditions on the 
internal or external markets. 

C. TOH-frames ud illStitational sd-tlpS for i.austrial plaa11ing 

I. Tilrw-fNJMs 

In theory. an industrial plan can ~of any duration. However. since it is an 
integral part of national economic planning, it should cover the same period as 
rhe plans for the whole economy. Most counrries prepare three types of plans, 
annual, mcdium-rerm and long-term, with differcnl rime horizons to suil their 
different functions. 

A medium-term plan is one that runs for four to six years, with five-year 
plans the most popular (experience shows that this period is short enough to 
permit reasonably accurate projections). Medium-term plans, which contain 
more details than either annual or long-term plans, constitute the principal form 
of industrial planning. They determine the major directions, objectives and tasks 
of industrial development as well as its dynamics. 

Since a medium-term plan is the core of the entire planning process, there 
must be continuity between it and its annual and long-term counterparts. In fact, 
a medium-term plan is the necessary first step of a long-rerm plan. This means 
that rhe same methodology must be used for all these plans and that the content 
of their major sub-sectors must be unified. Medium-term plans should serve to 
specify and correct long-lerm plans; and annual plans, in rum, should serve 10 
correct and adjust medium-rerm plans. 

Some developing countries work instead with short-term plans covering two 
or three years. This shorter time-frame may be resorted to in two situations: 
(a) markedly unstable economic conditions due to a major political or economic 
development and {b) lack of statistical data in the early stages of planning. It is 
not, however, normally desirable. Short-term plans arc too short to permit 
reasonably accurate projections or to embody long-range goals, and their role in 
influencing industrial development is limited since they do not last long enough 
to mobilize resources or bring about basic structural changes. 

Because short-term plans arc not very effective, a country that has no 
medium- or long-term plans must make serious efforts to shift to a longer· range 
outlook. 

Experience shows that long-term plans arc important for two reasons. First, 
they envisage qualitative changes in the industrial sector, giving perspective to 
the medium-term plan. Second, a number of projects cannot be fixed into 
medium-term plans bccau$c their gestation periods arc too long. 

Long-term plans have fewer targets and contain fewer details than mcdium
tcrm plans. Their targets arc only approximations, although they must be 
accurate enough to indicaic priorities and to enable planning authorities to focus 
their medium-term plans on the sub-sectors with the best potential. Long-term 
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plans can also predict well in advance what kinds of studies will be needed before 
specific projects can be formulated and can warn of sbonages that might become 
serious bottlenecks. 

A few developing countries adopted very-long-term plans at the stan of 
their planning cxpericna:. but because of the high lcvd of unccnainty attached to 
projections so far ahead. almost all of these plans turned out to be inaccurate in 
their later years. The countries then staned to look ahead 1~15 years. rather 
than ~JO years. In fact. a period of 1~15 years is now widely accepted as the 
appropriate time-frame for long-term plans in developing countries. One caveat: 
it is not advisable to develop a long-term industrial plan if long-term plans for 
the country as a whole cannot be prepared. for it is these overall national plans 
that provide the crucial forcccasts of population, national income. savings, 
public consumption and investment. 

Because medium-term plans specify investments for the entire plan period 
and set targets to be achieved by ,., -nd of the plan period, they cannot be used 
as programmes of action for the intermediate years. This function should be 
performed by annual plans, which detail exactly what must be done to convcn 
existing medium-term plans into programmes of action. However, because they 
lack experience and the necessary statistical base, few developing countries 
prepare annual plans. They rely instead on State budgets, which determine the 
main investment allocations, but these budget documents arc not adequate 
substitutes for annual plans. 

Long-term. medium-term and annual plans arc not separate exercises. They 
arc, essentially, different steps of the same planning process, and all must be 
carried out at each level, national, sectoral and sub-sectoral, of the planning 
hierarchy. 

A medium-term plan becomes a rolling plan if it is revised at the end of each 
year as the first year of the plan is dropped. At this point, the planner makes new 
estimates, sets new targets and adds ~cw projects to the last year of the plan. 
Thus, a five-year plan for the period 10 through 1, is revised at the end of the year 
10 and a new detailed medium-term plan is issued for the period 11 through 16 • A 
similar procedure is followed at the end of each ensuing year: the plan is 
renewed, and the total number of years, five, remains the same. 

Developing countries that have tricJ rolling plans have found them to be a 
difficult and unnecessary exercise. A much better way of updating a mcdium
tcrm plan and making it operational is through annual plans. This docs not 
mean, of course, that long-term and medium-term plans should be reissued 
yearly in the same way as rolling plans. Instead, the projections in me medium
term and long-term plans can be adjusted to take account of revisions in the 
annual plans, so that there are always targets for several years ahead. 

Concl•sions 

To function wt//, tht industrial planning proctss rtquirts thrte 
typts of plans: annual. mtdium-ttrm and long-ttrm. These plans 
must tnsurt continuity and must bt unifitd in resptct of content 
and methodology. 

The differtnces in tht timt-frames of thtse plans are related 
to thtir functions. Medium-term plans art tht core of industrial 
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planning. Long-t~nn plans afford an ov~raU fWrsfWctiv~ a11d al/0111: 
tit~ formulation of an industrialization strattgy. Annual plans ~rv~ 
as programm~s of action for m~dium-t~nn plans. 

Since planning efforts arc generally co-ordinated through an annual 
budget. the budget office. usually at the Ministry of Finance, becomes the point 
from which industrial dC\"Clopmcnt is monitored. at least during the initial 
stages of a country•s development. However. practically all countries eventually 
establish a separate, relatively autonomous central planning authority .10 

Crntral plaMing bod)·. The experience of many developing countries 
shows that the establishment of a central planning body docs not in itself 
substantially alter the existing pattern of fund allocation nor docs it 
significantly improve the efficiency of plan implementation. The mere grafting 
of such a body onto an existing administrative apparatus without a 
concomitant reorganization of the overall apparatus cannot transform the 
planning process. The functions of a central planning body must be clearly 
spelled out. If they arc not, the body will be weak. When there is more than one 
planning authority in a country. the situation can become complicated, because 
many overlaps and rivalries can arise. 

lmportancr of strong crntra/ authority. The targets set in industrial plans 
must be attained as scheduled if economic growth is to be sustained. Good 
public management of the plan and compliance with its directives will ensure 
that they arc. If the authority and leadership of the central planning body arc 
weak, even properly prepared plans cannot be implemented. In such cases. 
competing interest groups may rearrange priorities or ignore prior decisions. 
This cannot happen where the central planning body has well-defined and 
generally accepted authority to oversee and guide the executing institutions or 
where, alternatively. :here exist well-defined mcchani$ms for sharing the 
responsibilities of plan implementation. While compliance can be demanded of 
the public agencies that are under government control, it would be unrealistic 
to impose directives on those sectors of the economy that cannot be controlled. 
These sectors must be influenced instead by regulations, incentives and 
sanctions. 

Industry planning bodirs. The setting-up of a central planning body is a 
desirable first step, but it does not necessarily mean that the planning process is 
under way. Planning cannot be left to a single organization but must involve 
the whole array of operating organizarions as well as the Jabour force. Every 
unit of the public industrial sector, aj \veil as representatives of the private 
industrial sector, should be mobilized to help with planning and should be 
assigned tasks within their areas of competence. The planning functions should 
ideally be distributed among those panics according to the structure of the 
industrial sector. To do thi5, special planning bodies must be set up in the 

"'ThcK Guidelines ref(( lo a cnunlry's plannin1 au1hori1y as the central plannin1 body, 
althou1h in practice such a b.">dy gncs by many names. for instance. Mini"ry nf Plannin1 or 
planning cnmmission. 
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government departments and public sector organs at all levels of management 
(see figure IV): 

Planning department (or departments) at the Ministry of Industry level; 
Departments for planning the sub-sectors, for example, the construction, 
chemicals, textiles and engineering industries;'' 
~nning departments for each public industrial enterprise; 
Planning units to establish new projects; 
Regional planning units; 
Planning units for both the private modem sector and the private traditional 
sector at the country leve1;12 
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Industrial planning also requires inputs from bodies that specialize in 
manpower, finance, technology and energy. This exchange of information calls 
for close interaction between various government departments, financial 
institutions, R and D organizations and training institutions. 

1' For clcvcloin1 countries where these sub-secton have not yet been developed and there arc 
(cw npcricnc:cd planncn, these and the followin1 units can at finl be included in the plannil'I 
dcpenment or the Ministry o( lndus~ry. Then, as the indus1rics develop, !hey can be sci up as 
scperatc unils. 

"These uni11 can be localed in Chambers or Commerce and lnduslry, in associalion' for 
manufacturers. or in any 01her ins1i1u1ion 1ha1 is abl~ 10 represent the in1ercs1s or the private 
manufac1unn1 sector. 
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3. FlllfCtiOllS of die rarioas bodies 

For the planning machinery to function efficiently, an appropriate overall 
planning structure must be built up. This structure should be able to sustain a 
coherent, consistent an<:! iterative planning process, from the highest to the 
lowest level and from the lowest to the highest. 

Central plcnning bodies should be responsible for: 
Formulating and revising long-term, medium-term and annual national 
plans; 
Co-ordinating sectoral plans; 
Preparing annual operational plans with which medium-term plans can bf" 
implemented; 
Following up 0n plan implementation, including periodic evaluations of 
progress; 
Recommending policies, instruments and other measures that can mobilize 
the financial. material and human resources needed to carry out the public 
sector ponion of the plan; 
Formulating ways of inducing the private sector to achieve targets in areas 
such as pricing. credit, and cxpon/impon policies; 
Developing methodologies for planning that will promote the comprc~cnsivc 
organization of all planning activities and compliance therewith; 
Increasing the awareness of policy-makers, engineers, administrative officials 
and the labour force, as well as informing the public about the plan's targets 
and any difficulties faced by the plan. 

Industry planning bodies must be responsible for three functions in their 
respective fields of operation: formulating and revising the long-term. medium
term and annual plans; preparing an annual oper:::ioi•al plan for implementing 
the medium-term plan; and implementing the plan and following it up. 

The different industry planning bodies have different functions: 

(a) Planning departments of public industriai enterprises arc the basic 
industrial planning units in economics where the publi.:: sector is imponant. 
They plan most aspects of industrialization: production (output, costs and 
profit); investment and depreciation of fixed assets; the labour force and labour 
productivity; technology; economic utilization of inputs; social and infra
structural investments; and indicators for evaluating efficiency. They submit 
their plans to the sub-sectoral planning departments; 

(b) Technical planning departments at the sectoral level tentatively select 
projects, .:hoosc the technology, integrate proposed new capacities with existing 
capacities and co-ordinate new projects with respect to markets, raw materials. 
location and similar factors. They also fit projects into long-term plans in 
respect of their outputs, inputs, manpower needs and investment requirements. 
When it is a matter of expanding existing production, the technical organiza
tions work with the planning departments of the public enterprises and sub
scctoral economic managerial organi1.ations; 

(c) Planning departments of the sub-sectoral economic managerial organi
zations, in, for example. mechanical engineering, construction materials or 
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chemicals and petrochemicals, arc responsible for preparing and implementing 
sub-sectoral plans. Not only must they co-ordinate the plans of all the 
production units in their sub-sector, they must also co-ordinate the longer 
range aspects of their work with the work of planners in the public sector and 
planners in the private sector. Sub-sectoral plans arc submitted to a Ministry of 
Industry, which prepares the overall industrial plan on the basis of these inputs; 

(d) Planning units/or tire private traditional sector are set up, often within 
ministries of industry or planning, but also as separate entities, to integrate 
handicrafts and cottage industries into the overall industrialization process. The 
planning units of these organizations arc responsible for disclosing the 
problems of the traditional sector, such as prices and availability of inputs or 
prices of competing local and foreign products; investigating the best ways for 
promoting production in the sector; co-ordinating plan preparation with the 
planning dcpanmcnts cf the sub-scctorai economic managerial organizations; 
and fo5tcring effective co-operation. They also disseminate information on 
legislation and policies covering traditional activities; they try to work out a 
system of relative prices and rural economic and social infrastructures that 
would improve the functioning of the traditional sector; and they explore 
possibilities of creating seasonal manufacturing jobs in agricultural regions; 

(e) Planning entities for tire private modern indr.stria/ sector, some of 
which function within the government and others of which function outside it, 
may play an imponant role in defining the potential of the sector and in 
identifying the constraints that impede its development. They monitor 
expansion possibilities for the private sector and negotiate with the Ministry of 
Industry and the central planning body to win the kinds of government policies 
that arc needed to gain the panicipation of the private sector. The outcomes of 
these consultations arc sometimes stated in position papers. which arc 
submitted to the planning unit of the Ministry of Industry or to the central 
planning body; 

(fJ Regional planning units play a significant role in setting the regional 
balance of the entire economy. They arc responsible for analysing two kinds of 
information:(/) the geographical distribution of population, mineral deposits, 
soil types, water and agricultural resources etc. and (2) social conditions, such 
as the degree of industrial concentration, specialization and co-ordination of 
goods production and services. As indus1ri~I co-ordinators in their respective 
regions, these units have considerable influence when it comes to choosing 
locations for new industrial projects. They arc also influential in redistributing 
and restructuring industrial capacities, industrial inputs and development of 
infrastructure in accordance with the geographical distribution of labour and 
natural resources. The regional units also report on difficulties encountered in 
plan implementation. 

4. The .,,;ty of planning anti management 

The unity of planning and management is the cornerstone of the planning 
process. It is the linkages between the central planning body and the various 
industrial planning bodies, from the Ministry of Industry on down, that allow 
for mobilizing the nation's economic agents and involving them in the planning 
process, from preparation through elaboration and follow-up. At the outset of 
the planning process. the industrial planner needs to explore ways of 
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strengthening these links. He may, for example, suggest setting up an advisory 
panel made up of the ministers or managers concerned, experiencr having 
shown that such a panel can be of great value to a central planning body. 

5. Stnlct•tt """ ctMtent of ill•strial plans 

industrial plans should reflect the country's situation with respect to three 
factors: 

Type of ownership, and the extent to which the government is able to 
control the relevant activities; 
Division of labour within the industrial sector, and type of managerial 
system; 
Regional distribution of the labour force and the natural and material 
resources targeted for utilization; 
The first item, extent of control, is so important that it sometimes justifies 

dividing the overall plan into parts accordingly (figure V): 

(a) The first part of the plan covers activities that are initiated and 
implemented mainly by the government. These usually include public sector 
enterprises and those ind•1stries that are considered to be crucial to self
sustained industrialization or to the national interest. Here, it is the government 
that must justify economic viability, negotiate investment conditions and install 
suitable managerial and operational systems; 

(b) The second part of the plan covers industrial activities where 
ownership and responsibility for performance are shared between government 
and the private sector. The plan should spell out how these activities can 
contribute to its objectives; 

(c) The third part of the plan covers the private industrial sector, both 
modern and traditional. The plan should offer incentives for these sectors lo 
meet its targets. 

Fis-~ V. lllte~ of die ,111111c ud ,rh•le •cton la Ille ldliaC of plH l•rpls 

Industrial plan targets 

Inputs from Ill into (31 
"'"' 

1 
lnfi,ts from '"fr," from 

Part 1 
12 inro 111 

P1rr 2 
(3 inro 121 

Parr 3 -

Inputs from~~-~~ 
Inputs from 131 into ( 1 I 

30 



The relative weights of the three parts of the plan will vary from country to 
country. Where the public sector is dominant, the plan's first part will weigh 
more; conversely, where a government cannot control all the activities in its 
public sector or where that sector is small, the third part of the plan will weigh 
more. 

To ensure that plan targets arc fulfilled, there must be effective linkages 
between all three kinds of enterprises, public, semi-public and private. The part 
of the plan that spells out strategics, policies and instruments must clarify these 
lir.kages, and it must promote consistency and mutuality of action. 

Alternatively, an industrial plan may be divided by sub-sector 
(figure Vl)-for example, construction materials or textiles. These sub-sectors 
can then be categorized according to ownership type as pub!ic, scmi-publi::: or 
private. Yet another way of dividing an industrial plan, by region, will ensure 
the rational distribution of manpower and materials and will avert bottlenecks 
in infrastructure and support services. Disaggregating the planning in this way 
guarantees that at every individual enterprise, managers, administrators and 
labour will all be taking part. 

Ficwr VI. Typical tlisposilicNI of !illb-smon ud ntcrprisn ill u imdastrial pla• 
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These joint efforts to find the best solutions, for industrialization in 
general and for each sub-sector or enterprise, can greatly improve the quality of 
the overall industrial plan. They must be carefully orchestrated, however, if the 
plan is to be coherent. 
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--------------------------- --- -- -- ---

6. Th~ co•ru of planning 

An industrial plan's course of action must be designed to ensure a logical 
sequence of events and an interlocking of the different steps (figure VII). One 
way of proceeding would be as described in the next five paragraphs: 

Fipn VII. Sample timetablr for a CW9lry's anal -•ic plaa 
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The central planning body prepares the first draft of a national economic 
plan on the basis of past experience and in accordance with various macro
economic agy,regates, such as growth of gross domestic product (GDP) and 
pop•Jlation and distribution of income between consumption and investment. 
The draft takes into account many kinds of information: analytical surveys of 
the existing production structures and capacities of the economic sectors, 
including the traditional sector; an assessment of natural resource~. manpower 
and level of technology; a capacity review of infrastructure facilities and 
support servi1..cs; an evaluation of policy measures, instruments and mechanisms; 
and an assessment of savings and investment rates, and export and import 
capacities. Next, the central planning body divides up the draft plan into 
economic secton. The resulting sectoral plans, including, of course, the 
industrial plan, arc further subdivided according to type of ownership or by 
sub-sector or region. 

Once the above preparatory steps have been taken, industrial planning 
proper starts with the drawing up of plans for public enterprises by the 
planning departments of the sub-sectoral managerial organs. These plans, 
together with plans for the private industrial sectors, both modern and 
traditional, arc co-ordinated within the planning department of the Ministry of 
Industry, which is responsible for finalizing sub-sectoral and sectoral master 
plans, as well as for instituting the policy measures and instruments required 
for their implementation. 

An industrial plan involves both vertical and horizontal relationships. The 
vertical relationships arc those between an individual enterprise, at the bottom, 
the economic managerial organ of the sub-sector, in the middle, and the 
Ministry of Industry, at the top. The horizontal relationships, which arc those 
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between the public, semi-public and private sectors, need harmonization at all 
levels of the vertical hierarchy, including the planning depanments of the 
economic managerial orga.,s and their counterparts in the other sectors, for 
instance, agriculture. The ir.tegration of sectoral and regional plans and 
programmes into a single, coherent national plan is the best way of ensuring 
that industrialization is achieved within the a.llotted time. 

Proceeding with the plan in this way facilitates the economy-wide 
mobilization of resources and factor inputs. Sectoral targets need to be revised 
from time to time due to the interdependency of the different activities. 
Repeating the computation of sectoral economic data at each stage reduces 
discrepancies and leads to more accurate results, from which plan targets are 
derived. This process of repeated, step-wise approximation is referred to in 
planning practice as the iterative process. 

Sometimes the target of one enterprise turns out to be at odds with the 
target of another enterprise in the same sector or in another sector. This is why 
it is unwise to try to finalize all the targets of the plan in a single step or within 
a single planning body. Countries that have done a lot of planning find that 
they often refine their plans as they go along, making them more precise du1i.1g 
each succeeding stage. 

D. Public management of bldustrial plans 

I. Follow-up of plan implementation 

One of the most serious obstacles to industrialization in developing 
countries is the non-achievement or the uneven achievement of plan targets. 
Since these failures can unbalance development or stop it altogether, there must 
be a continuous monitoring of plan implementation. It is not enough to simply 
prepare plans and then implement them from time to time. There must be 
constant attention on the part of the planners and a systematic follow-up and 
analysis of the failures and successes. 

In a developing country, responsibility for carrying out an industrial plan 
is usually decentralized at the sub-sectoral or enterprise level, under the guidance 
and supervision of the Ministry, or ministries, of Industry. Responsibility for 
evalJating a plan's progress, on the other hand, is usually centralized in the 
central planning body, which depends on accurate and timely progress reports 
for its evaluations. 

The establishment of new productive capacity calls for preparatory work 
at the sectoral level. The Ministry of Industry then monitors compliance with 
the schedule to detect delays and suggests timely corrective action. By way of 
contrast, increasing the production from existing enterprises is the responsibility 
of plant managers, who also monito: implementation and report on difficulties 
encountered. In the case of the private sector, the central planning body relies 
on a system of consultations as well as on regulations, penalties and incentives 
to make sure implementation stays on schedule. 

Both kinds of enterprisrs, those in existence and those under construction, 
should be followed up. Since the latter are so crucial to the progress of 
developing countries, particularly in the initial stages of industrialization, 
special follow-up operations must be established in all the planning units. It is 
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important also that the capabilities of the construction industry be strengthened 
in order to shorten the gestation periods of projects and lower their costs. 

So that planners and decision-makers can keep track of its implementation, 
a plan must clearly specify its targets and describe the responsibilities that are 
being assigned to the various levels of the planning hierarchy. The follow-up 
should be systematic and should compare planned and actual figures, taking care 
to examine the same indicators as were specified in the plan itself (figure VIII). 

rieure VIII. Typical quarterly follo•-up cllart 

Key: - Plan target 

Plan achievement 

Underfulfilled plan targers 

Overfulfilled plan targets 

I 
I I 
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-----------------·-- --- ------ --+ 
First quarter 

A good reporting system will make it easier to follow up on implemcniation 
and avoid delays in execution. The reports must spot potential boltlenccks as 
early as possible and determine their causes; they must then evaluate the cxtenl 
to which delays threaten the achievement of plan targcls and recommend 
corrective measures. The system must allow the comparison of actual 
performance with planned performance, and to do this it must have the 
following fearures: 

(a) Reports will be made at least quartrrly; they will be standardized, 
simple and short, and targets will be expressed in physical and monetary units; 
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(b) Quarterly reports on the implementation of new projects will quantify 
th~ progress made, in physical anj monetary terms, as well as describe the 
bottlenecks and constraints encountered; 

(c) Quarterly reports on production targets in existing enterprises will 
include information on capacity utilization rates, the waste rates for materials 
and adherence to the cost plan; 

(d) The central planning body will itself publish a quarterly report that 
synthesizes the inputs from the various industrial planning bodies, indicating 
potential bottlenecks and their causes and suggesting adjustments to the plan; 

(e) The central planning body will also prepare a comprehensive report 
on the implementation of the medium-term plan, describing in detail the trends, 
problems and constraints that occurred during the period in question; 

(/) Follow-up reports will be made public so as to mobilize public 
support for projects and participation in them. 

2. Policy instruments for implementation 

Because the socio-economic aspects of implementation are so complex, the 
planning authorities need to address them with policies some of which are 
general and other of which, specific. In the category of general policies there 
are several kinds of policies: 

Policies intended to popularize the plan and to secure for it the active 
participation of the people involved; 
Incentives and penalties set by the government to encourage impleme;1ta
tion; 
A price policy for the whole economy; 
Policies on foreign trade, foreign exchange and foreign investment; 
A credit policy; 
Manpower policies that cover such matters as wages, training, conditions 
of labour, the status of women and related social concerns; 
Technological development policies, which need to pay attention to 
protection of the environment. 

Since all the specific policies listed below place demands on the State 
budget and have the potential to unbalance it, they must be ranked in order of 
priority: 

(a) Policies for administrative institutions: 
New institutions should be created or existing ones streamlined to speed up 
implementation of the plan; 
The respective governmental bodies should be held responsible for 
fulfilling their own portions of the plan. 

' 
(b) Policies for the private sector, both modern and traditional, to ens\lre 

that activities of the private sector are in harmony with plan objectives. These 
might include licensing po'icies and incentive measures in connection ~ith 
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credit policy; sectoral and sub-sectoral policies in the sense of orientation 
policies; policies on choice of technology, e.g. capital- vs. labour-intensive; 
contracts with the public sector; policies for domestic and foreign investment; 

(c) Policy measures to upgrade socio-economic conditions in the tradi
tional sector. These measures might include extension services; entrepreneur
ship development schemes; production and marketing co-operatives; training 
courses; guidance in product design and development; 

(d) Policy measures to strengthen agriculture and increase its linkages 
with the industrial sector: 

The establishment of storage, transport and marketing facilities for 
agricultural products; 
The supply by industry of agricultural inputs such as fertilizers, pesticides 
and tools; 
The encouragement of agricultural co-operatives; 
The creation of opportunities for off-season employment in industry to 
complement and supplement agricultural activities and incomes; 
The organization of extension services; 
The creation of conditions conducive to overall socio-economic devel
opment. 

Industrial policy can be executed through several instruments. The 
investment process can itself raise incomes and generate employment, but wage 
and fiscal policies may be needed to attain a balance-of-payments equilibrium, 
and taxation may be needed to attain income distribution goals. Tariffs, 
controls and multiple exchange rates may be used to expand and protect 
domestic industry. The level of tariff protection may vary from industry to 
industry, depending on the degree of self-sufficiency a country wishes to attain, 
the size of its domestic market and the availability of natural resources. 
Administrative controls, which comprise such instruments as investment 
licenses, import licenses and foreign exchange permits, are used where market 
prices cannot be relied upon to efficiently allocate resources. 

The planner needs to analyse the effects of these policy instruments on 
income distribution, .:mploymcnt, the rate of savings, imports and exports and 
the balance of payments. Some experts argue that promotional measures, such 
as incentives, export subsidies and multiple exchange rates, arc superior to 
protective measures, such as restrictions on the import of competing goods 
or tax holidays. Gross differences in foreign exchange savings, per unit 
of domestic investment, between import-substitution activities and cxport
producing activities may convey the impression that considerations of 
comparative advantage arc being neglected, but this can be refuted by showing 
that there arc substantial external economics, that domestic resource inputs 
have low social cost or that the activity in question is an infant industry that 
will grow to robust maturity. 

The trade-offs between protective measures and promotional measures arc 
well-documented in economic literature. The choice between them, and the 
extent to which each should be applied, has to be determined in the course of 
preparing the plan. Developing countries have, over the course of time, applied 
various policy instruments with varying degrees of success, and they have 
learned from their experiences. However, each country faces its own set of 
problems and its own potential for resolving them, depending on its size, its 
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stage of industrialization and its mix of inward- and outward-looking industrial 
policies. This aspect of the problem is discussed in chapter IV of these 
Guidelines. What needs to be underlined here is that the planner, as he is 
drawing up the plan, should choose the instruments to be USt:d to attain the 
plan's goals, and he should do this by evaluating the instruments that were used 
in the past and assessing their potential for success in the future. 
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ill. Strategy options in indmtrial planning 

Industrial development strategics, which express long-range, qualitative 
goals and directions, constitute the overall framework within whiclt indl1$triali
zation must take place. If they arc not clearly defined and explicitly stated, it 
will be difficult or impossible to formulate and implement the shorter range 
working plans. However, there is no single set of strategics applicable for all 
developing countries, primarily because their stages of development, per capita 
incomes, economic structures, populations and natural resources arc so diverse. 
Each country will have to adopt its own strategy based on its priorities and will 
have to decide for itself what it can achieve both short-term and long-term. 
Strategy options will vary greatly, depending on the level of industrialization a 
country has already attained, its natural resources and factor inputs, and its 
potential for mobilizing external technological and financial resources to 
supplement its own efforts. 

Generally speaking, developing countries can be placed in one of the 
following categories: 

(a) Countries that have sizeable internal markets and that have already 
industrialized to some extent on the strength of those markets, of which Brazil 
and India arc examples; 

(b) Countries that arc, despite their limited internal markets, highly 
export-oriented in manufactured goods, of which Singapore and the Republic 
of Korea arc examples; 

(c) Countries that manufacture intermediate goods from their agricultural 
or mineral production, of which Ghana, Cote d'Ivoire and Paraguay arc 
examples; 

(d) Least developed countries (LDCs), whose main productive activity is 
agriculture. 

Group (a) consists of countries that have already succeeded in replacing 
many imports and are now at the point where they are able to export 
manufactured goods and, at the same time, expand their import sul:istitution 
programme by producing some capital goods. Group (b) consists of countries 
that, although they never emphasized import substitution, have begun to 
export, mainly to the developed countries; they rely on their cheap labour and 
are very dependent on foreign sources for the inputs and equipment they need 
for their manufacturing activities. Group (c) comprises countries that have 
started up large-scale industrial production based on their natural resources but 
that have yet to diversify their industrial bases. Group (d) consists of countries 
with meagre natural resources and lacking many of the entrepreneurial, 
technological and infrastructural prerequisites for industrialization. 
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The planners in each country must choose an appropriate set of •.rategics 
and must also readjust these strategics from one industrial plan to the next. In 
discussing the individual strategics. some of the characteristics that make them 
suitable in different kinds of dc\·cloping countries "ill be pointed out. 

A. Basic industries strategy 

To ensure sustained industrial grotrth in deuloping countries. 
basi.:- industries should be given priority because they gfre rise to 
backward and forward linkages in domestic production. 

A basic industries strategy presupposes a highly integrated pattern of 
markets. raw materials and infrastructures. These requisites may already be in 
place. as they arc in group (a) countries. or they may be created artificially by a 
group of countries acting on a regional basis or entering into a multinational 
co-operative arrangement. The strategy m!lst identify the sub-sectors in which a 
country wishes to develop its own capacities. specify priorities and core projects 
and describe the skills and technologies that will be needed. 

The basic industries strategy approach docs not aim at complete sclf
sufficicncy. It is not necessary. nor is it in most cases possible, to create, 
overnight. an industrial base that wou!d allow for completely self-reliant 
development. Instead, policy-makers and planners choose this strategy because 
it will lead to the optimal utilization of natural resources and the interlinked 
production of capital. intermediate and consumer goods. The plan must 
identify that share of demand which the country intends to meet through 
imports and that share which ii intends to meet lhrough domcs1ic production. 
Self-reliant and self-sustaining growth requires built-in mechanisms that 
rcs1ructurc the economy so as 10 increase indus1rial production capacity and 
strengthen intcrscctoral rcla1ions. 

The stra1cgic objec1ivcs 10 which the planner has to address himself include 
1hc following: 

(a) To1al maslery of the lcchnology of producer goods, such as machine 
tools and heavy power-gcncra1ion cquipmcn1; of capital goods for the 
consumer and in1ermcdia1c goods industries; and of common facili1ics, e.g. 
:ransport and u1ili1ies. cquipmeni; 

(h) The devclopmenl of a capilal goods induslry, perhaps in co-opera1ion 
with other developing countries, to enhance the country's long-lcrm devcl
opmcn1 prospecls, wilh a view to foslering specializa1ion. complcmcn1ari1y and 
trade; 

(c) The harnessing of 1hc cniirc na1ional indus1rial po1cn1ial 10 supply 
agricullurc wi1h pes1icidcs, fertilizers :tnd heavy and ligh1 farm machinery al 
reasonable prices. Wherever possible, 1hc heavy agricultural cquipmenl should 
be designed expressly 10 funclion under local condilions. The conslruclion and 
1ransport sec1ors mus1 also be provided wilh 1hc inputs and equipment 1hey 
require: 

(d) The cnhanccmenl of lhc domes1ic capacity 10 provide 1hc csscn1ials of 
education, hcallh and housing; 
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(r) The expon of consumer products with a high value-added content 
and of industrial intermediates and equipment to both developed and 
developing countries. 

A planner must gauge the size of the market before setting up a basic 
industries strategy; indeed, size matters far more in the case of capital and 
intermediate goods industries than it docs in the case of consumer goods and 
agro-based industries. The size constraint means that developing countries with 
large populations and markets arc more ab•~ to set up basic industries than 
developing countries with small populations and markets. 11 

By investigating the following, planners in small developing countries can 
judge whether a particular basic industry is feasible: 

(a) The minimum economic size of product~on of the different basic 
industries and their component stages of production, given the country's 
panicular circumstances. For example, small re-rolling mills for the main steel 
products have been found to be economically justifiable in many smaller 
developing countries; 

(b) The possibility of acquiring small, efficient units for basic industries 
(steel mills arc an example), as well as the possibility of manufacturing products 
that require less capital-intensive methods and that can be made in smaller 
quantities. One example of the latter possibility is brick, tile and lime kilns, 
which arc generally small, dispersed, low in capital cost, fueled by oil, wood, 
peat or coal, whichever is available and economical, and serve a relatively 
limited market radius. Other examples arc light engineering workshops for 
rural areas and small mechanical engineering units to carry out metal-work 
repairs and to produce ccnain spares and simple products. For developing 
countries that arc islands, marine repairs arc of imponancc; 

(c) The possibilities for regional or sub-regional co-operation among 
developing courtrics, some of which do not have the resources to establish such 
industries on their own, and others of which do not have large enough markets. 
By pooling resources and establishing multinational industries that benefit from 
economics of scale, they would overcome these constraints on their industrial 
development and would achieve, collectively, self-reliance and self-sustained 
industrialization. 

8. Import substitution strategy 

Industrial growth, particularly in the initial stages of industrialization, is in 
most developing countries closely linked with import substitution, i.e., with 
producing articles domcstir.ally instead of importing them. In this sense, the 
import-subsritution strategy overlaps the basic industries strategy, which is also 
to some extent a substitution of capital and intrrmediate goods that had once 
been imported. 

Countries have been emphasizing this strategy for a number of reasons: 
First, many of them already have large internal mark~ts. Secondly, new 

''We ma) define \mall developina counmcs as 1hose wi1h populauom of up 10 one m1lhon 
and of low per capi1a income; and smallish as 1hote wnh populauons be1wccn one and icn m1lhon. 
as well as 1hose wnh populauons of less 1han one million. bul of rcla1ively h•ah per capna income. 
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industrial undertakings possess a substantial built-in edge as a result of the high 
costs of o\·erseas freight. insurance and other expenses related to the import of 
finished products. Thirdly. if the intermediates can be produced locally. import 
substitution will reduce the continuous outflow of foreign exchange. Above all. 
the strategy is pursued for the im·aluable opportunity it offers to learn by 
doing. and it is this benefit that is often used to justify tariffs to protect an 
infant industry. 

The import-substitution strategy has its drawbacks. howe\·er. First. it can 
distort consumption and production patterns, leading to the inappropriate 
allocation of scarce resources; if this happens. the costs of import substitution 
might outweigh its benefits. Secondly. it could lead to technological dependence. 
particularly where the import substitutes arc of the final processing type. If 
semi-processed intermediates or components of relati\·cly high value still have 
to be imported. the \·aluc-addcd in the country is small and may even be 
ncgati\·e at world prices. This problem is more pronounced in the LDCs. where 
the intermediates cannot be manufactured domestically because the markets arc 
small or because the parent company insists on adherence ~o predetermined 
quality specifications. Importing the intermediate rather than the final product 
creates backward linkages with suppliers abroad and can take away the 
freedom to purchase the final product from more than one source, which tends 
to perpetuate dcpcndency. 1

• Thirdly. the import-substitution strategy can lead 
to an industrial structure that pre-empts domestic and foreign exchange 
resources e\·en if the resulting economic costs outweigh the bcnt;fits. 

The planner faces difficult decisions. He must satisfy himself that 
manufacturing a particular product domestically will indeed contribute to plan 
objectives in terms of: (a) net benefits for the national economy; {b) efficient 
allocation of scarce invcsrment resources; (c) net saving of foreign exchange 
over the lifetime of the project; and (d) potential for the acquisition of 
technology and prospects for an expanding circle of markets. incomes and 
re-im·cstmcnt. 

These concerns point to the need for closely scrutinizing each import 
substitution project before including it in the investment programme. Project 
screening and evaluation should be an integral part of the planning process to 
ensure that commercial and economic profitability criteria arc met. If they are 
not met, at least in the short-term. other justifications for the project should tJe 
articulated: learning-by-doing. merit. need, job creation or income distribution, 
for example. Even then. the planner should be able to project that in the long· 
run the economic benefits will outweigh the costs. 

C. Export promotion strategy 

The export promotion approach is a universally popular means of 
alleviating foreign exchange constraints on industrialization. As a country 
industrializes, its foreign exchange gap widens because it imports more and 
more industrial raw materials and producer and intermediate goods. Since 
commodity exporrs cannot by themselves earn enough foreign exchange to 

"f'or foriher de1a1h. \CC 1he annu 10 1h1• chapler (•h1r11ng from 1mpor1 or final producl\ lo 
rheir m1ermed1a1e\J. 
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sustain growi.h and industrialization. the export of manufactured products is a 
favoured solution and has many advantages, among them the opportunity for 
developing countries to expand their manufacturing capacities. 

Besides considerably increasing the amount of value-added, the partial or 
complete processing of raw materials into semi-finished or finished industrial 
products also results in greater employment opportunities. More or less 
industrialized countries, such as those in group {b), 15 need to aim for better 
integration within their export-oriented industrial sectors. such as textiles and 
electronics. so that they become able to produce their own industrial inputs and 
capital goods. 

The question of which groups of products to manufacture for export calls 
for in-depth analysis and evaluation. In conducting the analysis. adjustments 
have to be made: for instance, for subsidies in the form of remission of import 
duties and concessional prices for infrastructural services and for transfer 
burden!' that the export sector carries if it cannot fully recoup the investment of 
capital goods, including import duties. Moreover. the industrial planner should 
reckon with a number of problems that arc likely to arise when additional 
production capacity for exports is brought on stream: 

(a) If the non-renewable mineral resources necessary for processing 
commodities for export arc exploited too intensively, they could be depicted: 

(b) The export of processed agricultural products might create food 
shortages at home; 

(c) The benefits of exporting manufactured products could be offset by 
the foreign exchange outlays for technology. machinery and equipment and 
spare parts. as well as for the import of intermediate, semi-processed products 
and foreign skills: 

(d) With international markets as volatile as they arc. penetration can 
easily slip, idling new capacity and adding to cost burdens; 

(e) Protectionism in developed countries may erode the advantages of 
building up extra capacity for export. 

Co-operation among the developing countries in the form of bilateral, 
trilateral or multilateral agreements could play an invaluable role in building 
up exports. For example, one country, having rich deposits of bauxite, could 
produce alumina; another country, having a surplus of energy resources, could 
convert the alumina into aluminium; and a third country, having a developed 
metal-working and engineering industry, could fabricate the aluminium into 
end products. This type of co-operation would allow setting up large-scale 
plants to take advantage of economics of scale and of natural resources. 

D. , Resource utilization strategy 

Whether it is pursued in the context of import-substitution or cxport
promotion, rcsource-bascCI industrialization can make it possible to strengthen 
a country's intcr-scctora'I and inter-industry linkages. Resource-based core 

"Seep. 39. 
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industries 1
• can help to achic,·c self-reliance and self-sustaining growth in 

panicular agro-bascd industries, and arc consistent with the needs of 
dc,·eloping countries. Indeed. they must be given priority O\"Cr industries 
producing consumer goods and intermediate goods, because they can meet the 
most basic needs of the population. They can ha,·e a significant impact on the 
pace and pattern of economic growth and industrial development, particularly 
in least-dc,·eloped. land-locked and island countries. 

The planner should define the conditions under which resource-based 
industrialization would best contribute to plan objectives. Since to do so he will 
need good information. the country must first survey its industrial resource 
base. which comprises minerals; agriculture and forest products. i!lcluding 
biomass; livestock. including caulc. sheep, fish and poultry; inland water and 
ocean resources: and renewable and non-renewable energy resources. 

Secondly. in order to appl~· industrial production to those resources that 
arc most abundant in a country. it is important that planners iook carefully at 
not only the proposed products. but also their design and the inputs required 
for their production. Textiles arc a case in point: they can be produced by 
different technologies. ranging from hand looms to highly automated looms; 
they can also be produced in different forms and from different materials. such 
as natural or anificial fibres. 

Countless possibilities cxis\ for mutual substitution, not only with 
respect to the inputs necessary to produce a certain commodity but also with 
respect to the commodities themselves. The technological revolution has 
dramatically increased the number of possible inputs and commodities: for 
example. wheat or rice straw can be used to make paper, particularly where 
timber is scarce and must be imported; similarly. bagasse can be used as a 
fuel for making bricks and other construction materials. Another example is 
the use of naphtha or associated gas, rather than imported coal, to make 
sponge iron. 

Thirdly, the planner should link as many industrial capacities as possible 
to the raw materials that arc abundant. For example, in a country rich in 
timber, the planner must encourage its use to produce construction materials, 
furniture, paper and as many other commodities as possible. Likewise, energy
intensivc industries, such as iron, sted and aluminium production, as well as 
other metallurgical industries, may be justifiable in a country where large 
volumes of electrical power can be generated from existing hydro-power 
plants. 

A resource utilization strategy is just as valid for developing countries 
that dispose of only a few industrial raw materials; there are even cases where 
new industrial capacity has been created using imported raw materials. The 
planner should, however. make sure that the value-added by domestic 
manufacture will form a relatively high proportion of the gross value of the 
output, and that enough of the output can be exported to pay the bill for 
imported materials. Here again, the pooling of resources among developing 
countries and the establishment of multinational industrial capacities can be 
the key to success. 

"Re\ource-lla•ed core md1..irie' arc defined a• mdu•tric• u•mg domc•Ucally available 
rc-nurcc,. The~ c1>n•t1tutc a nuclcu• prondmg ha"c input• mto indu•try and other priofll)· •ecror• 
and/or producm[I good.• and 'en1cc• ro meet lla•1c need•. Sec "The lndu•rrial [)evcfopmcnr 
Decade for Africa: rC\JC" nr prn[lrC\' and proposal' on -.a\' and mean' In al!am irs ohjecrive>", ' 
Rack[lround parer for rhe h>urrh General Conrcrcncc or 11NJDO, Vienna. 2· 111 Augu•l 19114 , 
lfl>ICOSJ'l~/2~1. p 12. 
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E. Strategy for choosing a technology 

One of the crucial problems in planning industrialization is deciding on the 
appropriate technology. Herc the planner must deal with a number of 
connected issues. such as the mobilization of resources, especially surplus 
labour; the priority to be assigned to different industries or sectors; their 
relative rates of growth during particular periods; and the choice between 
labour-intensive and cai::':al-intcnsivc types of production. 

laboMr-int~nsiv~ vs. capital-int~iv~. Labour-intensive technology is 
characterized by a relatively low capital-labour ratio KIL.1• which means that it 
will offer more employment opportunities for a given amount of investment 
than will capital-intensive technology. Labour-intcnsi\·c technology is often 
favoured because it immediately maximizes employment. Thus. for instance, 
instead of buying a small number of expensive mechanical looms. this strategy 
would consider it preferable, from the point of view of employing many people 
at an early stage, to buy a large number of less expensive hand looms. This 
logic can be deceptive, however, for. as we shall sec later. output and 
employment can also grow on the basis of capital-intensive technology .11 The 
appeal of labour-intensive enterprises such as handicraft and cottage industries 
lies mainly in the fact that they can satisfy part of the need for consumer goods 
on the basis of local raw materials and simple production tools that arc also 
made, by and large, by hand, locally. 

Capital-intensive technology is characterized by highly productive, up-to
date machinery and equipment, and a rela~ivcly large capital outlay is needed 
to equip one workplace (high capital-labour ratio KIL); compared to labour
intcnsivc technology, it is characterized by a high output-capital ratio YIK and 
a high output-labour ratio V/L. Modern technology always achieves a higher 
output per machine, per wo1ker and per unit time than traditional technology. 
When production technology is modernized, the volume of output docs not 
vary in linear proportion t<' 1hc cost of the machinery-it increases faster. For 
example, while the mc-terials and labour needed to produce a modern lathe do 
not differ greatly from those needed to produce an old-fashioned lathe, except 
for the electronic accessories, the output of the modern lathe, especially if it is 
sci"'"' automated or fully automated, can be a hundred times greater. 

Thus, a capital-intensive process always uses less labour, and often even 
less capital per unit of output. than a labour-intensive process. This means that 
it is possible to get more output with the same amount of investment, fewer 
production units and far fewer workers, and it explains why the capital-labour 
ratio tends to increase as a result of technological improvements. in accordance 
with the economic law of concentration of production and capital. 

Labour-intensive technology is appliczble mainly in consumer goods indus
tries. Most basic industries require the use of machinery and equipment such as 
lathes, forging machines, furnaces and cranes. Iron, steel and petrochemicals 

1 'See anne~ 10 1his chap1er. 

"The problem of employmeni in conneclion wi1h 1he choice of 1echnology should nol be 
reprded solely wi1hin lhe con1cx1 of direc1 produc1ive ac1ivi1y. for employmen1 usually grows 
much fas1er wi1hin 1he 1ndus1rial and social services 1ha1 are buill around indus1ry. In <ome 
coun1ries lhe ra1io of lhe labour force in such services 10 1ha1 in direc1 produc1ion is R: I. Whal 
really manen here is lhe replacemen1 of capilal by labour due 10 1he scarci1y of capi1al in 1he ini1ial 
s1a1es of 1ndus1rializa1ion. This problem will be elabora1ed as 1he discurnon proczeds. 
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cannot be produced by labour-intensive methods; mechanical engineering 
re"!uires at least some mechanization to ensure minimum quality. Nevertheless. 
some commodities, for example, building materials such as bricks and lime. can 
still be made by labour-intensive methods. 

The fact that labour-intensive technology is applied primarily to the 
consumer goods industries would seem to imply that such industries arc 
preferable because they encourage consumption and inhibit investment. In the 
long run. however, this slows the increase of output and hinders the 
establishment of the basic industries that arc needed for self-reliant and self
sustaining growth. If, instead, basic industries arc chosen, the supply of capital 
goods will grow faster. leading to a higher investment ratio. and the greater 
stock of physical capital can be used to put more people to work. Eventually, 
therefore, capital-intensive technology maximizes both output and employ
mcnt.19 

For each developing country there is, in line with the country's economic 
indicators and its stage of development, an optimal set of technologies to 
produce an appropriate array of products. These technologies will combine the 
country's resources-its labour force, its financial means, particularly foreign 
exchange, and its natural resources-in the best possible way. In making 1his 
choice of technology. a planner must also take into account other factors, such 
as the size of the market, <ind he will want to consider introducing 
technological innovations that improve the efficiency of production with 
relatively small capital outlays. 

The latter consideration, technological innovations, can be pivotal for 
agro-based industries. For example, the introduction of emerging knowledge in 
hiotechnology and genetic engineering can sharply improve the productivity of 
labour and capital. It is very important from the point of view of dynamics that 
the new technology increase the productivity of labour and capital. Developing 
countries that want to expand employment should think carefully before they 
opt for labour-intensive technology. Any labour-intensive technology that docs 
not generate surplus revenues cannot be recommended in the long run except, 
maybe, in the case of a particular region, since it is only from surplus revenues 
that new investments can come; if there is no surplus, the economy will 
stagnate. 

/.uueJ influencing the choice of technology. The proportion of capital
intensive to labour-intensive capacities will vary, of course, from country to 
country. In developing countries with very high per capita incomes, such as 
small OPEC countries, and where the national incomes far exceed the 
countries' current and future requirements, there is obviously no place for 
labour-intensive technology. However, in developing countries with very low 
per capita incomes, large surpluses of labour and well-established traditional 
sectors that make consumer goods, the planner might want to think along 1he 
following lines: 

(a) In the early stages of industrialization, capital-intensive technology 
should be introduced mainly in :he basic and capital goods industries. Any 
surpluses in foreign exchange or financial assistance from abroad should be 
channelled to the sub-sectors that can ex;>and the domestic stock of physical 
capital; 

"Sec Ji~cu.,.,ion on lhc choice of 1cchnology m the annex 10 1hi~ chap1cr. 
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(b) The traditional sector, which is labour-intensive, can continue to play 
its time-honoured role: in the economy. but it should be made more efficient. 
Research institutions and information services at the national and regional 
levels would probably be a good way of encouraging research and development; 

(c) Consumer goods should insofar as possible be made by labour
intcnsivc processes. Consumers should be persuaded to choose goods whose 
manufacture maximizes labour inputs. For example, instead of producing 
luxury consumer durables, such as automobiles, washing machines and air
conditioncrs, which call for capital-intensive processes, it may make more sense 
to produce simpler substitutes, such as bicycles, laundry machines and fans and 
coolers, the assembly of which is less capital-intensive; 

(d) Some capital goods and intermediates can be made by less capital
intensive processes. In rural areas and even in some urban areas, lime, bricks 
and wood should be used instead of cement, and clay roof tiles should be used 
instead c,; galvanized iron or synthetic materials; 

(e) Another way of encouraging labour-intensive technology would be to 
focus, as some newly industrialized countries already do, on goods such as 
textiles and electronic equipment, whose competitiveness in world markets 
depends on high labour content. 

For countries with surplus labour in industries where there is no choice but 
to use capital-intensive technology, particularly basic industries, it is impo••ant 
to mitigate the adverse effects of such technology by ''stretching" it so it 
provides the employment required. There are, in fact, always ways in which 
laruur can be efficiently substituted for capital, even with a capital-intensive 
technology, and the planner must cncour:tge engineers and technicians to 
explore these possibilities. For example, early on in Japan's industrialization, 
when wages were comparatively low, textile machinery was utilized to its 
utmost by running extra shifts. Certainly there were more frequent halts for 
repair. but since repair was itself a labour-intensive activity, the overall effect 
was a greater use of labour and a more efficient use of all resources. 

Thus, even where mechanization is necessary, double and triple shifts can 
greatly decrease the overall capital-labour ratio. It should be pointed out, 
however, that stretching capital-intensive technology requires a good mainten
ance and repair capability; otherwise, down-time costs will start to affect the 
benefits. Similar capital-stretching, labour-intensive techniques arc being used 
in some South-East Asian countries for their textile, electronics and wood
working industries. 

Considerable scope for maximizing the use of labour docs in fact exist, if 
only the appropriate process or product mixes can be found, and it is the task 
of the planner to spread awareness among engineers and technicians to help 
them come up with ideas. Even where the main production processes arc 
technically rigid, there are always peripheral processes, such as materials 
handling and packaging, that can be carried on efficiently with labour-intensive 
methods, so that, overall, some of the production can probably still tolerate 
greater labour-capital substitution. There are also a number of assembly 
operations where more labour could be introduced if the work were parcelled 
out on a sub-contracting or auxiliary basis, as proved feasible, for example, in 
the electronics industries of some labour-surp'us countries. 
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Finally, the planner should bear in mind that there is an interrelationship 
between the production process and the product. As soon as an established 
process is modified, the product usually must he modified as well. making fine 
distinctions less critical and frequently lowering the general quality of the 
product. In this respect, the available potentials within a developing country 
should be considered. Some adaptations have been i11l!ovated in developing 
countries, and there are many cases of developing countries ha\"ing altered 
machinery or processes brought from developed countries to suit their own 
local conditions. 

Integration of technology planning and industrial planning. M· •St devel
-.1ping countries. particularly the least-developed, lack experience in technology 
planning. which is a vital component of the overall industrial planning process. 
The introduction of such planning is a complicated task calling for a number of 
organizational measures, some of which are outlined below: 

(a) Integrating science and technology into the overall management and 
planning process necessitates the establishment of a central board for science 
and technology, to work with the central planning body. By harmonizing 
efforts, such a board would avert wasteful duplications in research and 
de..-elopment. It would also encourage innovation in production methods and 
products; 

(h) Research and development centres should be established at the larger 
industrial complexes, where they would serve to master, maintain. modify and, 
possibly. further develop or copy imported technology. These centres would 
also be charged with organizing the production of spare parts; 

(c) Most developing countries face a shortage of spare parts for their 
industries, a situation that reflects the lack of domestic capital goods industries 
and dependence on scattered foreign sources of supply. One solution to this 
problem is to centralize the supply of spare parts; other solutions include more 
standardization of spare parts, the production of spare parts locally or changes 
in the design of production equipment. 

The technological plan should be worked out in advance of the production 
plan. because the latter depends on the choice of technology. including the type 
of rroduct to be manufactured and tlie appropriate inputs. The technological 
plan must address itself to standardization and spare parts. In countries with 
relatively diversified industrial raw materials, the plan must seek to gear output 
to these materials. 

The planner should also explore, and then narrow down, the possibilities 
of acquiring and adapting industrial technology in joint efforts with other 
developing countries; these efforts could avert the increased dependence on 
external sources that often accompanies technological advances. Since devel
oping countries ~hare problems in :nformation collection, forecasting, and 
1echnology assessment, selection and acquisition, as well as in the endogenous 
development and application of the new technologies, th.:y should exchange 
experience in this field. Co-operation could even extend beyond this exchange 
of experience to the collective negotiation for and acquisition of technologies 
and the setting up of common production facilities, technological institutions 
and programmes. Equally important, developing countries may have to 
consider a collective strategy for their response to technological changes. 
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F. Economies-of-scale strategy 

In industrialized countries, production has been concentrated in large-scale 
plants that use modem capital-intensive technology and that need a continuous 
supply of raw materials, energy and labour as well as vast markets. Large-scale 
plants dramatically increase the ratios of output-capital, capital.Jabour and 
output-labour because, with them, physical capital, labour, energy and raw 
materials increase more slowly than output. At the same time, their costs for 
design and civil engineering and for links with power and transport networks 
arc often not much greater than those of smaller plants. 

Indeed, physical capital docs not vary in linear proportion to productive 
capacity. In the chemical, iron and steel, food processing and cement industries, 
among others, capital equipment is largely in the form of tanks, compressors, 
furnaces, gas holders and columns etc. When capacity is increased it is 
essentially a matter of enlarging the equipment. Herc, the cost of the equipment 
is mainly a function of the surface area of the material needed to enclose a 
given volume of reactant or product, whereas output is a function of the 
volume. In other industries, such as metal-working, increasing the capacity 
means a quantum jump to equipment that is more specialized, more productive 
and more capital-intensive. Such specialized equipment cannot be used for 
small-scale production because of its higher output and its need for flexibility 
to produce a wider variety of products. However, when specialized equipment 
is introduced for large-scale production, the tempo of production increases 
faster than the cost of the equipment. 20 

Economics of scale may be achieved by de-bottlenecking of production 
equipment, resulting in balanced production lines. The economics of scale come 
not only in the main production units but also in auxiliary units, such as those 
that generate steam, and in repair shops and storage areas, as well as in the 
industrial infrastructure, for example, access roads, railroads, freight stations, 
pons, electric power installations and seY'llge systems. 

It should be pointed out that, in calculating economics of scale, the 
planne!' must not fail to take into account the incremental costs that naturally 
arise as capacities increase, such as transport costs of raw materials and 
finished goods, for it is these which usually set upper limits to the scale of 
production. 

There are three main problems in setting up large-scale plants in 
developing countries. First, large-scale production of a particular item 
presupposes an easily accessible and sufficiently large market for that item, and 
in a large number of developing countries, particularly the smaller ones, no 
such market exists. 

Secondly, modern large-scale production can function properly only if 
there are allied sectors to provide power and the necessary intermediates, to 
process the by-products and to transport the output. Creating these facilities 
from scratch would radically increase the amount of capital for an enterprise, 
diverting it from other undertakings and impeding industrial diversification. 

Thirdly, developing countries frequently fail to properly utilize production 
capacities in their modern industrial sectors because of shortages of skills, 
operational problems, deficiencies in the organization and management of 
production, insufficient inputs for industrial processing or insufficient demand 

'"See the discussion on the relationship between industrial capacity and production costs in 
the annu to this chapter. 
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for the final products. Enormous economic losses occur when capital-intensive 
industrial production facilities stand idle. 

Planning for large-scale plants. To determine if economics of scale arc 
practical, the planr.cr must first analyse the markets for those products that arc 
most economically produced in large-scale units, especially those products with 
strong forward linkages. If the markets warrant large-scale projects, it may 
make sense to invest in a few of these, or even in only one, instead of 
fragmenting investments among a large number of small-scale projects. Herc 
the planner must take into account the external factors, such as transport costs 
of raw materials and finished goods: in some cases, for example, that of heavy 
products such as cement, transport costs attributable to a concentration of 
capacity at only a few sites could offset the economics of scale. 

Since it may be preferable to buila large-scale industries in stages to avoid 
imbalances and bottlenecks in respect of labour and physical and social 
infrastructure, as well as limitations in respect of diversification of production 
etc., it is important that the projects be designed so they can be implemented in 
stages by adding units and services horizontally and vertically to the main 
production and infrastructural assemblages. There arc many possibilities here: 
for instance, downstream or upstream operations can be added one at a time. 
This commonly happens at iron and steel complexes, where blast furnaces, 
steel-making furnaces, rolling mills, foundries, as well as various units for 
processing inputs and by-products, can be added on one by one according to a 
pre-set schedule. 

Another way of benefiting from economics of scale is to group similar 
processes at a single site. If, for example, a country creates a complex to 
produce different kinds of electrical equipment, it can add new capacities to the 
complex in each medium-term plan to meet new demand. Such complexes must 
be planned carefully, and account should be taken of the non-productive 
investments that arc needed, such as those for infrastructure, housing, social 
services and pollution control. 

In planning large-scale industries in a developing country, the planner 
must determine the most appropriate technology. Developed countries normally 
apply highly sophisticated technologies for their own production and for 
capital goods to be exported. In many cases developing count~ies arc not able 
to acquire these technologies or to master them, because they require 
specialized experience and highly skilled labour, as well as research and 
development institutions to provide technical, commercial, financial and 
scientific know-how. 

Advanced technologies arc usually patented and then offered to customers 
in the form of "closed packages", which arc not only expensive but also 
conducive to dependency. They also, of course, entail expenses for maintenance, 
spare parts and intermediate products. Difficulties connected with mastering 
the technology can sometimes curtail the utilization of capacity. Developing 
countries would do well to think in terms of standardized methods of 
producing standardized products; these methods can be acquired from many 
different places in the world, including sometimes from other newly industrialized 
developing countries. Standardized tr.chnology is much easier to master, adapt 
and develop. 

The planner must also take into account the training that is required to 
operate large-scale industries. For example, the future operators should be 
given on-the-job training during the stage of equipment installation and start-
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up, although it is not always possible to do this at present: where the contracts 
for the supply of ultramodern technologies arc on a tum-key basis, skilled 
labour and supplies arc usually brought in from abroad. 

G. Strategy for small-scale and cottage industries21 

Small-scale and traditional industries can play a key pan in the 
industrialization of developing countries. In the first place, each enterprise 
requires relatively little capital, which is imponant for countries with low rates 
of domestic savings. Small industries, set up by local entrepreneurs, provide an 
outlet for, at the same time as they benefit from, the locality's modest personal 
savings, which would otherwise be channelled into non-productive activities. 
\:ottagc industries, which need little or no foreign exchange, can supply a 
substantial ponion of basic needs; they may also be able to manufacture 
intermediates for industry, relying on domestic rather than external resources 
and thereby saving foreign exchange. 

In the second place, small-scale and cottage industries do not need large 
markets, so they can be easily introduced into smal!cr countries. Their 
production can, moreover, be geared to local raw materials, panicularly 
agricultural raw materials. Indeed, small agro-bascd industries that process 
cereals, oils and fats, dairy products, fish, meat, fruit and vegetables and 
sugarcane and that make alcoholic and non-alcoholic beverages, directly 
improve the standard of living. Other agro-bascd industries produce inter
mediates such as cotton fibres, wool, hides and skins, wood and timber that 
also eventually satisfy consumer needs. 

Lastly, unlike medium-scale and large-scale enterprises, small-scale and 
traditional enterprises do not depend heavily on public utilities, repair services, 
transport facilities, industrial buildings etc. Very small and traditional 
establishments generally provide their own mechanical, hand or generator 
power and so can be set up in many different places, including small towns and 
villages. This flexibility is critical, panicularly in the least-developed countries. 
Locating small-scale and cottage industries, panicularly agro-bascd industries, 
in rural areas would contribute to the social and economic development of the 
people there, who make up SO-70 per cent of the total population in most 
developing countries. It would also foster strong linkages with agriculture and 
could check the migration of labour from rural to urban areas. At the same 
time, it would of course generate income and employment in the rural sector. 

In order to benefit from small-scale and cottage industries, the appropriate 
policies and measures must be in place. Not only must the industrial planner 
determine where the industries should be located to be most effective from the 
point of view of a country's overall development, but he must also deal with 
other matters: 

(a) Linkages and mutually supportive relationships bm~un modern, capita/
intensive industries and traditional, small industries. It can happen that when 
capital-intensive technology is introduced. jobs are lost in small and cottage 
industries, particularly in the initial stages of development. In one African 

"Sr,;~11-scalc irv.lus1rics arc produc11on umls usin1 cap11al-in1cns1vc 1cchnolo1y. Tradnion:d 
mduslrics. such as co11a1c induslrics and handicraf1s. use labour-in1cnsivc 1cchnolo1y. 
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country, for example, the establishment of a shoe factory created 100 jobs but 
made 5,000 craftsmen redundant. Planners for the private traditional sector 
must therefore find niches for small-scale production within the modem sector. 
and they must co-ordinate their ideas with the plans of the modern sector. For 
example, in planning the supply of footwear, the part of demand that can be 
satisfied by the traditional sector must be estimated, with the rest being 
assigned to the modern sector; 

(b) Apportionment of production between small-scale and large-scale enter
prises. It is ne<.essary to examine, at the sub-sectoral level, the economics of 
scaling down production that is normally carried out on a large scale. Even 
commodities that are conventionally thought of as basic products can 
sometimes be made in small-scale units. For example, the cement industry is at 
present promoting four sizes of plants, each of which can be economical!y 
viable under certain conditions: very large, 3,000 or more tonnes/day; 
standard, 2,000 tonnes/day; mini. 200 tonnes/day; and tiny, 20 tonnes/day. 

Other kinds of production, particularly that of consumer goods. are in any 
case usually carried out on only a medium or small scale. owing to. say. storage 
and distribution costs or marketing considerations. Examples of scaling down 
can also be drawn from the mechanical engineering sector. where planners 
might decide on small-scale units for strategic products. even if they arc 
uneconomic at the beginning. In weighing the pros and cons of a small-scale 
central forging unit, for instance, the planner must try to foresee the long-term 
bcnei;ts. direct and indirect: these might include the acquisition of skills, the 
encouragement and intensification of domestic processing, the enhancement of 
demand for forging, and the possibilities of expanding the unit. step-~y-stcp, 
into a medium- or large-scale operation; 

(c) Co-operation betM:un small-scale and traditional industries and ber"·een 
these industries and the large-scale industrie.r. It may be possible to arrange for 
small-scale and traditional industries to undertake special assignments for 
large-scale plants or enter into sub-contracting agreements with them. They 
could. for example. produce parts for automobiles. motors, televisions. bicycles 
and sewing machines, for subsequent assembly. It might also be possible for 
handicraft units to participate in similar schemes. The Government. however, 
would have to organize training to impart the necessary skills; 

(d) Clustering of small industries at special industrial e.rtatn Such 
estates would be connected with railroads and highways and would provide the 
industries with fresh water, electricity and steam from a central generating 
plant. They would have training centres for the trades practised at the site. as 
well as R and D facilities that could provide technical services; they would also 
have to have access to loans on concessionary terms. Such arrangements would 
allow small-scale and traditional industries to benefit from the same economics 
of scale with regard to infrastructure and services as large-scale industries, and 
they would induce industrial growth at selected decentralized locations. 
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Ann~x 

INDICATORS FOR RESOURCE ALLOCATION 

In the following we will introduce some indicators 1ba1 can be used 10 examine lhe 
problems of resource allocation and indUSlrial growth. With the help of these indicators. 
all of which are widely used in planning. it is possible 10 measure the dependence of 
manufacruring value-added on investment and on employment and 10 identify the types 
of produclS and inpo11s required. Some of these indicators can also be used 10 evaluate 
the economic cffce1ivencss of individual projecls. 

lbe capi1al-ou1pu1 ratio KIY. sometimes called lhe im1es1mcn1-ou1pu1 ratio. 
expresses the relationship. in a given year. bet,11.-ccn the value K of total capital used and 
the \1llue Y of net output. h varies from industry 10 industry and ii also changes over 
lime. as a resuh. for instance. of technological advances. The capital ou1pu1 ratio for a 
country as a whole is the agrep1e of the capi1al-ou1pu1 ratios for all of ilS industries. as 
well as for the other secrors of the economy. and one bas al•11ys 10 remember 1ba1 ii 
may be higher or lower depending on which industries predominate in the country. The 
ratio is. moreover. affccred by the intensity with which capital equipment is utilized. If 
some equipment is left standing idle or is used only in1ermiucnlly. in other words. if 
there is excess capacity. the ratio will lend lo be low. 

The incrememal capi1al-ou1pu1 ratio I"/ t::.Y expresses the relationship between nct 
investment /ft. also called new investment. and the difference /:,. Y between the value of 
the output in a given year and the value of the oulpul in the preceding year. 

The capital-labour ratio Kil ... presses the relationship between the value K of 
capital used and the number l of people employed. 

The incremental capital-iabour ratio /ft/t::.l expresses the relationship between net 
or new in\·eslment /ft and the difference t::.l between the number of people employed in 
a given year and the number r.mployed in the preceding year. 

The labour-output ratio UY expresses the relationship between the number l of 
people employed in a given year and the value Y of the net output in that year. 

The input-output ratio WIY expresses the value W o( inputs needed lo produce net 
output Y in one year. Reducing the inputs or increasina the net output will serve 10 
reduce this ratio. 

The reinvestment ratio /ft/K expresses the relationship between the net. or new. 
in\·cstment /ft and the total \·alue K of capital used. 

/. Shifting from the import of final products to the import of their intermediates 

The impact of increased intermediate imports as a result of substituting rhe impon 
of the final producr may be demonsrrared on the basis of the followioa equarion: 

X,=MVA,+ W, (3.1) 

where X, is rhe domesric ulue of rhe ourpur of sub-sccror '· MVA, is the manufacturing 
value-added rhar onginared in sub-sector 1. and W, is rhc value of in1ermedia1es 
consumption of sub-sccror 1. F.ut of the intermediate consumption. W,_,mp• is imported 
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and lhe rest. H;_.t.>m· is produced domestically. Since some or the manufacturing \-aJue
added originating in sub-sector i contains foreign exchange components. such as 
depreciation or imported machinery and wages for foreign skills. we again hu-c value
addcd .\fJ" . .f,_Jum coming from domestic sources and \"alue-addcd MVA,_ 1mp coming from 
abr~d. 

!'im1.- 11.-e assume rtul lhe ,-alue of the subs1i1uted producl on 1he world m,.rkel is .r,. 
This ,-alue .r, may be smaller or larger than rhe domes1ic \"alue X, of such products 
because it is determined independently. The direct benefit from impon wbstilulion is 
equal lo the ,-alue-addcd originating from domestic inputs. and il is greatest when the 
imported components arc zero and diminishes as they increase. as shown in the equation 
belo,.- (see also figure IX). 

Vabes 

• I 
r 

> 
0 = .r,- (W, imp+ MVA, imp) < . . 

2. Choice of 1ech110/ogy 

x; x, 

(3.2) 

-Years 

An analysis of 1hc ch'licc of technology must s1ar1 with the rario or ou1pu1 or means 
of production (capital and intermediate goods) to ou1pu1 of consumer goods. This ratio 
determines the ;:lloca1ion of net ou1pu1 Y 10 both final consumpllon C and 
accumulation. f'or con,..cnicncc. we assume lhal accumulation is totally used in new 
inves1mcn1 /". 

Y = C +I" (3.3) 

If basic indus1rics arc chosen, the supply of capital goods will grow faster in lhc 
long run than 1hc supply of consumer goods, bringing a higher reinves1mcn1 ra1io R: 

R =/~!Ko 0.4) 
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where the subscript 0 indicates the base year 10• Substituting Yo - Co for 4 
B = ( Y0 - Co)IK0 (3.4•) 

In the long run. the difference between net output and consumption will be greater 
for basic industries than for labour-intensive industries. because there will be an increase 
in the output of capital goods. which has more phJ$ical investment. and fewer people 
-.;11 be employed. leading to lower total wages and lower consumption. Thus. the 
investment ratio B would change in favour of investment if the output were higher. 

Let us now assume that the gestation periud lasts one year. In the next year ti. an 
investment of I~= BKo is added to the initial stock of capital Ko- The stock of capital Ki 
in year Ii can then be expressed as follows: 

K0 =K0 +1~ 
Ki= K0 + BK0 

Ki=K0 (1+B) 

(3.5) 

From equation (3.S") it is obvious that channelling investment into basic industries 
v.-ill expand the stock of capital. which in effect means more factories. roads. pons etc. 
to stimulate production. 

The net output or income Yi in the next year will be: 

Yi= Y0 (1 + r) 

where Y0 is the value of net output in the base year and 

r=li.Yo/Yo) 

r = (l~Y0)1(1~fo) 
Substituting the value of r in equation (3.6). we arrive at the following: 

Yi= fo
1

: I+ [(l~Yo)/(l~li.Yo)]: 

(3.6) 

(3.8) 

From equation (3.8) it is obvious that investment in capital-intensive .echnology 
leads to a greater increase in net output because of the relatively small value of the 
incremental capital-output ratio I"/ li. Y. 

Finally. 1he number of people Li employed in the next year will be: 

Li= Lo(I + ri) (3.9) 

where /. 0 is the number of jobs in the base year and 

_ n li.Lollo 
r1. - (10/fo) Lo/Yo (3.10) 

Substituting the value of r in equation (3.9), we arrive at 

I n ~1 Li= Lo . I +(/()/Yo) Lo/Yo (3.11) 

l. i may also be calculated on another basis: 

Li= (li.1-oflo)Ki (3.12) 

Li= (li.Lofl"oJKrJ.I + 8) 

Because capital-intensive technology is characterized by a low incremental labour
output ratio in the initial stages of indus1rialization. it would require less labour than 
labour-intensive technology. However, as industrialization advances. 1he reinvestment 
ratio will increase faster. causing higher employment rates. 
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J. Industrial capacity and production costs 

When estimating the investments required for different capacities. :ndustrial 
economists usually apply an approximation known as the ··six-tenths rule ... The 
theoretical basis for this rule is as follows: If. for example. YA and Y 8 arc the capacities 
of two plants A and B. and I A and / 8 arc their respective inves:mcnt costs. then: 

/A//e=(fA/fA)' (3.13i 

where x is a coefficient representing the economy of scale. In this case. it is 213. because 
the area of a spherical container. and hence its cost. varies with its volume. and hence its 
capacity. in the ratio of 213. or. roughly. six-tenths. 
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Example 3.1. The capital investment required for constructing a steel mill with an 
annual capacity of 100,000 tonnes is 100 million monetary units. Calculate: 
I. The capital investment / 200 for a second mill with an annual capacity of 
200.000 tonnes. 

ln/200=In100 + 213(1n200-lnl00) 
= 4.6052 + 213(5.2983-4.6052) 
= 4.6052 + 213(0.693147) 
= 5.067298 

/'ZOO= 158.744.800.0 monetary units 

2. The capital-output ratios / 100/Y100 and lzoof Y'ZOO for the two mills. 

IW.000.000.0 
l100IY100= IOO,OOO.O = 1000.0 monetary units/tonne 

158,744.800.0 
I 200/ Y 'ZOO= 200•000_0 = 793. 724 monetary units/tonne 
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IV. The ham for industrial planning 

A. Goals, objectives and targets22 

The normal course of plan preparation is to start by setting down goals, 
since there can be no rationale for subsequent actions, for instance, the choice 
of which resources to develop, if there are no goals towards which the actions 
can be directed. Many goals of a national plan, for example, "economic 
independence" or "more equitable distribution of national income" or 
"improvement of standard of living", serve as goals for an industrial plan as 
well. Goals must be compatible with one another; that is, no goal or set of 
goals should contradict another goal. 

In drawing up medium-term and long-term plans, planners must transform 
goals into narrower objectives, but only after taking stock of the economy's 
ability to meet them. They would probably, for example, come up with a 
number of objectives for the broad goal "improvement of standard of living": 
an increase in the output of basic goods required by the people, an increase in 
productive agricultural and industrial employment, and an increase in food 
production through modernization of the agricultural sector. 

Looked at in terms of developmental time horizons, goals remain fairly 
constant over a long period of time, whereas objectives are subject to change. 
This is because goals are meant to be achieved in the lor. .. run, while objectives 
must be achieved within foreseeable planning periods and must therefore be 
adjusted from time to time to correspond to actual development. Over time, 
however, as the objective'> are realized one by one, they will converge with the 
goals. 

Only insofar as objectives can be made concrete can they become 
guidelines for the preparation of a plan. The best way of giving them concrete 
meaning is to quantify them, thereby translating them into targets. If a plan's 
objectives are kept in largely qualitative terms, the plan will be less effective in 
guiding a process or production, for which specific outcomes must be laid 
down, not just general trends. If they remain vague, objectives will contain an 
clement of uncertainty, and thi!t can make it difficult, or even impossible, to 
achieve industrial progress through planning. 

Sor.· ~times the words that describe an objective serve to quantify it. For 
example, the goal implied by the words "to completely remove unemployment" 

"Goals are the uhimare tasks towards which plannin1 efforts are direrted. They express the 
lon1-1erm aspirations of the society in question and are expressed in qualitative terms. Objectives 
are medium· and long-term tasks of plannin& that are derived from the goals and arc consistent 
with them. They are designed in accordance with a country's stage of development as well as with 
its capacity to meet mch ohjecrives. Targets arc quantified nhjccrives. Targets and objectives arc 
nor worked our a prum bur on the ba.~is of the exis1in1 level of development. the previous course of 
plannin1 in the country and the achievements of previous plans. 
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is '' 100 per cent employment ... On the whole, the industrial planner should 
quantify as many as possible of the objectives. Even qualitative objectives that 
arc not directly susceptible to quantification, such as the achievement of a more 
diversified industrial output, may be quantified indirectly by, say, investment 
targets for the production of a few commodities or for the inputs required for 
these commodities. 

In addition to setting a target for manufacturing value-added, an industrial 
plan may set investment, employment, export of output, import of input and 
other targets. Targets may be set for regions, for sub-sectors or for individual 
industries, projects or commodities; they may be set in physical units of output 
or input, such as kilogrammes, tonnes or kilowatt-hours, as well as in units of 
value such as dollars, pounds and francs. 

All in all, the plan is a document that sets forth qL'antitativc, attainable 
targets and the periods within which they must be attained, and it also specifics 
the means, such as the physical, financial and human resources, by which this 
can be done. 

1. Pranical aspects of setting goals and objectives 

Industrial planners must bear in mind that by setting clear. 
reasonable goals and objectives in the initial stages of plan 
formulation. they .::re laying a sound foundation for the whole 
process of industrialization. 

Precisely defined goals and objectives arc, logically, the first component of 
an industrial plan, since they allow investment resources to be allocated among 
competing demands. Without them, projects and processes arc likely to be 
chosen arbitrarily, and the measures for implementing a plan arc likely to 
contradict one another. 

Planners must constantly fine-tune their objectives in the light of 
experience gained during plan implementation and in cognizance of actual 
economic performance. In addition, they have to avoid ambiguity when setting 
goals and objectives, because it could lead to uncertainty about what is to be 
expected from a plan. They must also avoid pitfalls such as listing objectives 
that arc mutually inconsistent, failing to give a good objective the priority it 
merits or confusing objectives with the strategics necessary for their achieve
ment. 

Planners must make sure there is a coherence between strategics and 
objectives. In a country with a very low per capita income and surplus labour, 
for example, a "basii: industries" strategy and a "large increase in employ
ment'' objective could be incompatible, although each is logical in itself. In 
such a case, concentrating on heavy industries, which use less labour than light 
industries, would normally rc5trict the number of jobs, and the planner would 
need to resolve the conflict between the strategy and the objective. He could, 
for example, choose for the basic industry techniques that would create more 
jobs, bearing in mind, naturally, the skills and the training programmes that arc 
available. 

Above all, realistic planning calls for enough knowledge of the behaviour 
of the objective economic factors to be able to relate future actions to 
objectives. 
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2. Defining 11tul clloosillg gollls, tJbjectius """ t11rgets 

Who is responsible for choofing goals, designing objectives 
and quantifying targets? 

Since a country's industrial development goals and objectives may be 
political as well as economic, for instance, if it aims to improve the capacity of 
its defence industries, the choice of goals and their order of priority must be the 
responsibility of the policy-makers. It is the planner, however, who advises 
these policy-makers on the implications of the different goals, as well as on the 
contradictions that arc likely to arise. If information flows in the opposite 
direction as well, the planner will be able to take into account the concerns of 
the policy-makers when he prepares the plan and when he oversees its 
implementation. 

The directives given by a country's policy-makers arc generally stated in 
broad ~crms and arc for the most part limited to overall goals. It is, 
accordingly, the duty of the country's planners to use these goals as a starting 
point, transforming them into objectives for both long-term and medium-term 
plans. Thus, if a country's policy-makers assign the planner the goal of 
achieving economic independence, he, in turn, articulates a somewhat more 
precise objective, perhaps, in this case, a restructuring of the industrial sector to 
increase the share of domestic basic industries relative to consumer goods 
industries. 

Similarly, it is not realistic to expect that objectives can be quantified and 
elaborated at the level of a central plannin1;. body. This body should indeed set 
the broad outlines of objectives and tcntativ.: targets, including sectoral targets, 
for the draft national p~an, but it is the planning department of the Ministry of 
Industry and tile ancillary planning units that fhould concern themselves with 
details. In any event, the targets cannot usually be specified in a single 
operation, for their magnitudes depend by and large upon the magnitudes of 
many other targets. The only way to achieve consistency among all the targets 
is to apply iterative techniques at the various levels of the planning hierarchy, 
and in the course of this iteration (sec chapter II) the quantification and 
precision of targets will eventually involve all levels of management. 

Some typical goals and their corresponding objectives and targets arc 
shown in table I. 

What is the best approach to designing objectives for 
industrial plans in developing countries? 

II will help in preparing a realistic industrial plan to distinguish among 
four types of objectives (sec figur~ X): 

(a) Directive objectives for that part of the plan covering industry owned 
by the government and amenable to its control. These objectives stand a good 
chance of being realized because the activities lend themselves to control, and 
the plan under which they operate has the force of law; 
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Goals 

Objectives 

Targets 

Long-term 

Mediun;- and long-term; 
however. long-term 
objectives are subject to 
modification as time passes 

Medium-term plans; 
must be consistent 

Tn1ica/ fonrtulatiott 

Achieve economic independence 
Improve standard of living 
More equitable distribution of income 

Restructure the industrial sector 
Increase productivity in the traditional sector and 

small-scale industries 
Increase employment in industry 
lm:rease industrial output of goods required by a 

large majority of population 
Increase cxpon of manufacturing goods 
Increase manufacturing value-added 

Achieve ... st growth in the ... industry 
Raise the share of industrial sector (manufacll!ring) 

in GDP to ... '1 
Increase employment in the industrial sector by at 

least .. . <;i 
Improve productivity in the traditional and small

scale industries by at least ... q 

. The precision or 1arac1 values proceeds on th< basis or lb< i1era1ivc technique. 
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{b) Semi-directive objectives for that part of the plan covering industry 
owned by the government but difficult to control. Herc, planners will probably 
have to resort to persuasion, perhaps in the form of incentives, perhaps as 
penalties, to get their targets fulfilled; 

(c) Orienting objectives for that part of the plan covering the private 
sector. They may b<; expressed in qualitative form, for instance, the anticipated 
development of a process may be described in words, or in the form of 
parameters, such as the quantitative characteristics of a process expected to be 
realized during the plan period; 

(d) Estimated objectives for autonomous processes or for sectors other 
than the industrial sector: for example, exports of manufactured goods or 
agricultural inputs for processing industries. Since the magnitudes of these 
objectives depend on factors that arc difficult to control, ,.stimation is the only 
way to quantify them and link them to targets. There will o. 1ways be a degree of 
uncertainty about whether these estimated objectives can be achieved, because 
what happens depends either on pre-existing circumstances or on the changing 
magnitudes of outside factors. 

The mix of these four kinds of objectives will differ from country to 
country, and the total number of objectives and targets will depend on the stage 
of development of a country, its size and its resources. Where there is little 
opportunity for guiding socio-economic dcvclcpmcnt, even within the public 
sector, planners may have to be content with specifying economic policy. In 
such cases, the plan will consist largely of organizational and economic 
measures to regulate the public industrial sector, and it will try to gain some 
control over the private sector; the remaining objectives will be mainly in the 
form of forecasts. Where the State exercises more control over the public sector 
and where that sector is strong, the plan will probably conrain a larger share of 
directive objccuvcs and fewer of the less concrete estimated objectives. 

Finally, industrial plan targets must be harmonized \\1th other sectoral 
plan targets to ensure that the national plan is internally con'listcnt. Targets for 
industrial outputs destined for agricultural use, for example, machinery, 
fertilizers and pesticides, must be specified based on the expected needs of the 
agricultural sector. Conversely, targets for industrial outputs that depend on 
agricultural products, for example processed food, textiles and leather, must be 
based on the expected output of the agricultural sector. 

B. Information system for industrial planning 

Industrial plans arc evolved in a number of closely linked stages. The 
initial stage is the pre-planning stage, which consists primarily of preparing the 
infoimational and statistical base needed to analyse past and current industrial 
activities and to calculate the indicators that arc nc.cdcd for plan preparation 
and, later, for evaluating progress and introducing adjustments. The better the 
quality of the statistical information, the broader its scope, and the greater the 
extent to which it is expressed in operational terms, the better it can help to 
mold an industrial plan that is internally consistent, whose different objectives 
arc coherent and that holds a real prnmisc for successful industrialization. 
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I. llllllle91111cies of tlattt ;,, tlewlopiltg coutries 

In most developing countries planning is handicapped by the lack of a 
comprehensive statistical base. It is often difficult to find reliable. up-to-date 
information on national income, consumption, accumulation, investment, 
capital formation and employment, and even more difficult to find good 
information on the sectors, for instance, on industry, mining, agriculture or 
transpon. 

Funhcrmorc. even if data arc available, !hey may be inadequate for 
planning purposes. Data on national income may, for example, suffer from 
cross-sectional gaps, breaks in continuity and time lags. Or, the quality and 
scope of ti- rfata may not be good enough to allow long-term projections 
having th' ... ..:dcd degree of confidence. It can happen, too, that population 
figures arc unreliable: sometimes they have been ovt ·.:stimatcd for one reason 
or another. but in general their unreliability t·..tn be attributed to the 
inexperience of statistical personnel. 

2. Planning in the face of inadequate data 

The question facing the plannct in countries where no adequate data arc 
available is whether to stan planning immcdiatciy or to delay planning 1Jntil 
more or better information can be obtained. While some planning cxpens 
recommend that planning not be started until accurate and sufficient data have 
been obtained, others hold that since the planning process itself can generate 
quantitative and qualitative informalion, postponing it might be counterpro
ductive. To avoid having to plan on the basis of insufficient or inaccurate data, 
the country should, when it first starts to plan, launch a population census, an 
industrial survey and an assessment of national resources; this preliminary 
work should include geological surveys, which arc very im;>onant for locating 
industries such as paper, sugar and cement and other building materials. 

3. Problems related to information and data requirements for 
industrial planning 

Just as planning is a perpetual process that can never be complete, so also 
is the informational and statistical base that underlies it never complete. Once a 
base has been set up at the start of planning, it must be expanded and refined 
to serve future planning needs; it should without question be computerized. 

From an organizational standpoint, several measures can be taken to 
facilitate the collection, flow, storage and retrieval of information. 

Co-ordinating the flow of statistical information. In many developing 
countries there is no co-ordinated effort among the governmental bodies to 
proc!ucc unified data. Sometimes this is due to the existence of more than one 
statistical body, other times it is due to the absence of a central statistical office. 
Even where a central statistical office exists, there may be no mechanism to 
co-ordinate statistical activities; parallel government offices may produce 
figures independently, and the figures may not be directly comparable. 

64 



The need for co-ordination is great. Not only would it eliminate 
duplication and improve comparability. but it would also promote the flow of 
information within a go\·emment. Developing countries need to strengthen 
their statistical services by establishing central statistical offices. if these do not 
already exist. and by setting up auxiliary statistical units at ministries, 
depanments and individual enterprises, as well as units at the regional level. 

There are of course many sources of data other than statistical offices per 
se. Th~ must not be overlooked but must instead be carefully included in the 
statistical network: 

(a) Operating industrial enterprises; 

(b) Government administration at all levels; 

(c) Foreign trade organizations; 

(d) Chambers of commerce and of industry; 

(e) Associations of manufacturers; 

(j) Plan-executing agencies; 

(g) Investment agencies; 

(h) Special task forces. working groups and consultants involved in 
specific development studies; 

(i) Organizations that manage infrastructural facilities; 

(j) Central banks and commercial banks; 

(k) Labour organizations; 

(I) International organizations such as the Organization for Economic 
Co-operation and Development (OECD) and, especially. those within the 
United Nations system, including the Statistical Commission. the United 
Nations Conference on Trade and Development (UNCT AD). the International 
Labour Organisation (ILO), the Food and Agriculture Organization of the 
United Nations (FAQ), the World Bank and the United Nations Industrial 
Development Organization (UNIDO). 

Integrating the central planning body and the central statistical office. 
Experience shows that there are significant advantages if the functions of the 
central statistical office arc integrated within the Ministry of Planning: 

(a) The heavy dependence of planning on statistics requires close co
operation between planners, statisticians and statistical services. The data must 
be presented in a form suitable for planning purposes, and there must be on
going efforts to improve the quality and quantity of the data; 

(b) Since it is the planners who arc the main users of statistical data, they 
will be in a better position to influence its quality and quantity; 

(c) To make data preparation more efficient and minimize delays that 
hold up the planning process, some countries have merged the central planning 
body and the central statistical office; such a composite body is often able to 
make better progress in ;>rcparing data or deciding on priorities. 

Upgrading the efficiency of statistical work. The effectiveness of statistical 
work depends on a number of factors: 

(a) The stock of information must be tailored to the particular needs of 
the i;lanning process to avoid wasting the effort of statisticians. If the planner 
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takes into account the scarcity of stausuaans when he first sets up the 
information base. he can optimize their efforts by carefully specifying the kinds 
of data that will be needed; 

(b) Statisticians should be trained on a continuing basis so as to upgrade 
skills and maintain an efficient service that makes use of computers and other 
modern equipment and facilities for processing, storing and retrieval of data; 

(c) Statistical work requires continuity and should be follo"·ed up by the 
central planning body and other governmental organs to ensure that the 
information being produced is reliable, rhat it keeps up with advances in 
planning techniques and that it rcache: out to cover more and more economic 
and social acti\·ities. 

4. Killtls of data ret11iud 

While the specific data requirements of an industrial plan depend to a 
large extent on the narure of the plan, the prevailing socio-economic conditions 
and the length of the planning period, it is nevcnhelcss possible to set out some 
general requirements. 

(a) From the statistical point of "·iew, two types of data arc required to 
formulate and elaborate plans: time-series data and cross-sectional data. Timc
scrics data arc needed for examining past trends and for predicting future 
trends. Staiistical offices at different levels can be asked to forward es1in:iates, 
as well as calculated indicators. to the planning bodies. Time-series descriptions 
of manufacturing activity would always be useful, and might even be 
indispensable, for effective planning. Time-series descriptions of the different 
industrial sub-sectors would reveal the relative importance of the sub-sectors 
and their similarirics and differences. Cross-sectional data arc needed for 
determining behaviour such as consumer preference, which could be \·cry 
importanr in developing countries where demand is determined largely by 
market force~; 

(b) From the technical poinr of view, industrial planning requires a large 
quantity of dara in the form of technical norms,ll which are indispensable for 
working out balances and establishing input-outpul tables. as well as for 
applying mathematical mclhods 10 1he differcnl stages of the industrial plan. 
Technical norms are needed for lcey producls such as steel. chemicals and 
petrochemicals, and cemenl. Other kinds of norms arc also needed, for 
example, the average requirements of human beings for calories and protein 
must be known in order to set long-term targels ensuring that industry meets 
1hc modernization requirements of agricullurc; 

(c) From rhc organizational poinl of view, the da1a mus! be fully 
adjusted to the requirements of 1he plan; 1ha1 is. they must correspond to its 
targets. Experience shows that in most developing countries, it would be bes! 10 

disaggregate the sectoral plan into sub-sectors in conformity with the ISIC 4-
digir classification. and 10 collect data accordingly. Some countries may go in10 
a more derailed breakdown, adopting a 5- or 6-digit code. The minimum 
number of digi1s should be 4, because 3 digi1s mixes 100 many branches under 
one code number and precludes a proper analysis: 

''Fnr a d"cu~~inn nf technical norms ~e chapter V. 
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311/312 Food manufacturing 3111 Slaughtering. preparing and preserving 
meat 

3112 Manufacturing of dairy products 

3 l IJ Canning and preserving of fruits ~nd 
vqeublcs 

3114 Canning. preserving and processing of fish 
etc. 

Preparation and elaboration. If the available data arc insufficient or 
unreliable. it would be highly desirable to launch a survey to collect and 
organize as much of the following kinds of data as possible: 

(a) Time-series data on the national economy, such as GDP. national 
income. consumption, investment and capital formation; 

(b) Data about human resources, since pc ... pie arc not only the primary 
beneficiaries of any plan but also the source of 'lth manpower a'ld marlcet 
demand. Industrial planning requires two kinds of data about people: \I) infor
mation about the nature and growth of population; the size of the labour force 
and its consumption habits and employment by sector; the nature and 
availability of skills; and rural and urban unemployment; and (2) information 
about family expenditures at different income levels and in different locations, 
for example, rural and urban. in order to project demand; 

(cj Detailed data on each industrial sub-sector. such as availabic capacity 
and capacity utilization, employment and productivity; output; expoot of 
manufactured goods; capital formation and depreciation; con:;umption of 
intermediates such as energy, semi-finished materials and other intermediates 
from local or imported sources; and employment and skills, national and 
foreign; 

(d) Detailed data on the traditional sector, especially data on output, 
employment and productivity, and input requircmcr.ts; 

(e) Information about natural resources, such as the location, size and 
quality of mineral deposits, and about agricultural production, including 
agricultural inputs for industrial processing; 

(/) Relevant information on other sectors and projects, for example, the 
locations and capacities of hydro-electric stations and water networks; the 
availability of water for industrial purposes and, conversely, the water 
requirements of agriculture, construction and industry; 

(g) Data on quantities and prices of exports and imports of manufactured 
consumer and capital goods. These arc necessary for discerning the structure of 
foreign trade, the investment ratio, and consumption patterns. as well as for 
projecting potential markets for projects that would justify expanding 
production for export or for substitution of imports. Information about market 
conditions and their future outlook, as well as costs of production abroad, is 
also needed; 

(h) Fiscal data, including estimates of revenues and of foreign and 
domestic loan~ and grants, to determine the amount of public investment and 
the current expenditures associated with a plan. Information about funds 
available for private investment is also necessary so as to set targets for the 
private sector; 
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(i) Data on each planned project so that the planner can estimate the 
required investment, in terms of both the national currency and foreign 
exchange, and the requirements for construction materials. machinery. equip
ment, supplies, manpower and skills. 

Implementation. The kind of information that ~ill be needed for 
controlling plan implementation depends mainly on a plan's objectives and 
targets. However, no matter what the objectives and targets, every plan needs 
information on the progress of new projects as well as the performance of 
cxisiing industries. 

It is crucial to a follow-up effort that the data be timely so that potential 
bottlcncclts can be identified as early as possible. This will allow determining 
their causes, along with the extent to which they threaten the attainment of 
plan targets and any remedial adjustments to the plan. 

Data on existing industries will idt:ntify trends in both the pri\<ltc and 
public industrial sectors and will assess how well these two sectors arc fulfilling 
the plan's general objectives and how closely they arc adhering to the economic 
policies underlying the plan. Herc again, the statistical information must be 
provided without delay so that the planner can monitor deviations and quickly 
suggest corrective measures, such as raising duties on competing impom or 
removing bottlenecks in the supply of strategic intermediates. 

Price indices. Statistical data serving industrial planning must make it 
possible to identify the main industrial and socio-economic trends of the 
preceding period, and must also provide an internally consistent basis for the 
r-lan. 

Inflation in both the national economy and the world economy makes 
calcul;\tions based on current prices quite useless. Moreover, changes in the 
prices of related groups of commodities and services arc often irregular and 
result in substantial discrepancies between magnitudes of corresponding values. 
The use of .::onstant prices in plan preparation is thus of great importance for 
~he establishment of internal consistency, for when prices change at different 
rates, even a cc.nsistcnt plan can become unbalanced. 

T11c probl·~m can be solved by preparing price indices with which to deflate 
timc-scri~s data that arc expressed in current prices. Such a step makes it 
possible both to identify the actual indicators and to make mid-course 
corrections that avert imbalances in the n2tional economy. 

Data expressed in current prices can be highly misleading and can give a 
distorted picture of progress. This is particularly true where the development 
plans arc essentially investment programmes. If progress is measured on the 
basis of current expenditures, capital investment plans often appear, as a result 
of price increases, to be fulfilled, or even ovcr-fulfilkd, when, in fact, they arc 
largely unfulfilled. This must also be taken into account in setting up a 
reporting system. 

C. Indicators for industrial planning 

Indicators arc important because they arc a way of quantifying plan 
objectives. Planners at all levels of the hierarchy need indicators to elaborate 
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those pans of the pian for which they arc responsible. They also need 
indicators for co-ordinating the panial plans and for following up on plan 
implementation. 

The kinds of indicators available, as well as their number, quality and 
functions, vary from one developing country to another. However, the 
medium-term plans of almost all these countries quantify their objectives in 
terms of the growth rate of GDP and manufacturing value-added, as well as in 
terms of a few other common indicators of industrial growth, such as the share 
of manufacturing industries in the gross domestic product and the growth of 
industrial employment. If the indicators for industrial production arc few in 
number. the scope of the plan will be correspondingly limited, and the 
elaboration as well as the precision of plan targets will be less rigorous. 

The number of indicators needed depends on several factors, such as the 
level of ind· .. strial development, its structure and diversity. From the qualitative 
point of view, the indicators should adhere to five principles: uniformity, 
stability, consistency, fluibility of combination and differentiation. 

1. Uni_,ilrmity 

All indicators that refer to the same economic phenomena must be based 
on '\ uniform regime to permit aggregation, disaggregation and harmonization 
among different targets. This principle is illustrated by the following example: 

Example 4.1 (aggregation and disaggregation of the capital-output ratio). If 
the capital-output ratio at the level of the national economy is KIY, where 
K is the value of total capital, or total stock of capital, and Y is the GDP, 
then the corri:sponding capital-output ratio at the level of an enterprise 
may be expressed as K~IY':. where K is the fixed assets of enterprise h of 
sub-sector i and ~ is the gross value-added of enterprise h of sub-sector i. 

The capital-output ratio of one industrial enterprise can be compared 
with the capital intensities of other enterprises in the same sub-sector; for 
instance, the capital-output ratios of various textile enterprises can be 
compared with one another. 

By aggregating the capital-output ratios of all the enterprises in a sub
sectC"f, we arrive at the capital-output ratio of the entire sub-sector. 
Assuming that sub-sector i comprises m enterprises, its capital-output ratio 
can be represented as K,I Y,, where K, is the total capital of sub-sector i 
and Y, is gross value-added originating in su~-sector i. The planner can 
compare the capital-output ratios of the different sub-sectors and use this 
information to make investment decisions. 

Finally, by aggregating all the sub-sectoral and sectoral capital-output 
ratios, 

II 

K = 1: K, 
,.- I 

II 

y = l: Y, 
I .• I 

where i = 1,2,3, ... , n, we arrive at the average capital-output ratio KIY 
for the national economy. 
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2. Stability 

The indicators must insofar as possible be kept constant over the duration 
of at least one or two successive medium-term plans in order to permit a flow 
of information and its processing and transmission, and to assess past 
performance. For example, time-series data on capital-output ratios permit the 
evaluation of capital intensity at the level of enterprises, sub-sectors and the 
whole economy. Of great significance is the stability of GDP for the whole 
cr.onomy and of gross value-added originating in the sub-sectors i and m the 
major industrial enterprises h. Table 2 is a hypothetical example of growth of 
gross value-added in the sub-sectors and corresponding growth of overall GDP. 

Table 2. Hypolllelical time-series of &r055 •alme-adclal aad GDP illckx ••mbers OYH 

.W>-
g""' 

2 
3 
4 

" To1al for all 
sub-scc1ors 

-9 

100.0 
100.0 
100.0 
100.0 

(GDPJ 100.0 

a past In-year period 

y,.,, 
-6 -s -4 

134.8 139.9 152.3 
127.9 133.2 141.6 
132.6 143.I 149.8 
111.4 113.0 116.I 

134.8 145.1 151.9 

-J -2 -I -0 

157.9 171.9 179.9 189.8 
144.2 152.0 162.4 171.0 
159.9 168.1 180.2 1119.8 
117.6 122.I 123.7 1211.0 

160.3 172.9 181.3 193.8 

A comparison between pn :ected growth of GDP, or of gross value-added 
in the sub-sectors, and the corresponding historical growth is useful in two 
ways: as a check on actual performance and to ensure realistic planning. Table 3 
shows a hypothetical comparison of this sort. 

Table 3. Hypotbelical comparison of planaed and achiend 
crowth rates of GDP 

(Percentage) 

lndllmu1/ P/01111,d ,.,,,,,.,d 
n1h-t~rtnr iroM·tlt ro1' ff0'1411r '"" D~VIOlltJff 

I 8.~ 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 

" GDP 8.2 6.1 -1.9 

Comparing growth rates in this way will reveal over- and underestimations 
of the economy's performance, both as a whole and in the different sectors, 
sub-sectors and enterprises. It will also provoke analyses to determine the 
causes of less-than-expected performance and will allow taking measures to 
avoid this in future. 
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Indicators refer to complex phenomena and must be consistent to facilitate 
:-ppropriate control. This is illustrated by the following example: 

Examp/~ 4.1. consistency of gross output. Gross output is a complex 
indicator that relates gross value-added and intermediate inputs. Gross 
output at mark.ct prices is equal to gross value-added at factory prices plus 
intermediate inputs plus direct taxes minus subsidies, and the same balance 
holds at all stages of aggregation. Thus, at the sub-sectoral level, 

X, = V, + U, + direct taxes on sub-sector i 
- subsidies for sub-sector i (i = 1,2,3, ... , n) 

where X, is gross output of sub-sector i; V, is gross value-added of sub
scctor i; and U, is intermediates consumed by sub-sector i. And, on a 
national level, 

II II II 

E X, = E V, + E U, + direct taxes - subsidies 
I= I I= I I= I 

where I.X, is gross value of production, EV1 is GDP and EU, is total 
intermediate consumption. 

4. Versatility of combination 

Industrial planning indicators must be combinable in different ways so 
that targets can be quantified to the greatest extent possible, even with 
relatively few indicators. For example, by combining GDP with capital, we can 
calculate the capital-output ratio; by combining it with the number L of 
employed persons, we can calculate labour productivity: 

Lab od 
. . GDP Y 

our pr ucuvuy = = -Number of cJT1ployed persons L 

Another example of tlcxibili~y is the combination of GDP with inter
mediates consumption, which enables us to calculate the ratio W/V. 

5. Differentiation 

Different lc.inds of industrial planning indicators are needed at different 
stages of planning and for different planr.ing periods. The longer the planning 
period, the fewer indicators arc required. Several kinds of data arc needed for 
pre~aring a long-term industrial plan: 

Gross value of production, at market prices; 
Gross value-added, at factory costs; 
Value of total intermediate input, imported and from local sources; 
Indirect taxes and subsidies; 
Investment, from foreign and local sources; 
Value of exports of industrial goods; 
Salaries and wages of employed personnel; 
Number of employed persons, foreign and local; 
Energy con~umption, b:, kind. 
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The number of indicators can vary from one country to another. but thl•'A: 
mentioned above arc also essential for aggregation into a national plan. 
Moreover. a manifold analysis can be made on the basis of these indicators. 
such as: growth of total output; growth of GDP; productivity (ratio of value
addcd to intermediate input); incremental capital-output ratio; balance of 
foreign trade for the industrial sector: 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
ycar basis and not only for the final year. because the requirements for their 
fulfilment in financial and physical terms also vary. 
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V. Tools of industrial planning 

A. Balances 

1. ~plications 

Generally speaking, the same tools of planning arc available in all 
countries. However, some arc probably more suitable than others for a 
particular country. It may even be possible to introduce fairly sophisticated 
tools, but this will depend on the availability and quality of the statistical 
information, the stage of the country's development and the complexity of its 
economy. 

Balanc~s arc an expression of the equilibrium between economic needs for 
goods and the availability of local or imported inputs to satisfy these needs. 
They can be used with plans of different time-frames, long-term, five-year and 
annual, but the degree of detail will differ of course. A number of different 
planning tasks can be carried out with the help of balances: 

(a) Setting industrial targets at different levels of the planning hierarchy; 

(b) Co-ordinating industrial sector targets with targets of other sectors of 
the ecoMmy; 

(c) Allocating human, natural and capital (physical as well as financial) 
resources in compliance with the targets of national and industrial plans; 

(d) Analysing the deployment and the geographical distribution of the 
labour force. Balances arc easily carried out for different geographical areas 
and can reveal surpluses or shortages of skills by region; 

(e) Allocation of capital between depreciation and new investment in all 
the industrial sub-sectors; 

(/) Assessment of the likelihood of achieving targets under the different 
resource allocation schemes. 

There are a number of reasons balances can be recommended for 
developing countries, especially the LDCs. First, they arc relatively simple, 
flexible and effective, and they can be introduced easily and gradually into the 
planning process to upgrade it. 

Secondly, even if statistical data are sparse or do not cover a wide range of 
economic activities, and this would be true particularly in the early stages of 
industrialization, balances can still be constructed, if only for the most strategic 
natural resources and products. They will be able to reveal shortages or 
surpluses, bottlenecks, constraints and unemployment and will also improve 
the allocation of natural resources, financial and physical capital and skills. 
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Thirdly, once a network of balances has been developed and a base of 
statistics has been accumulated, more sophisticated planning tools can 
gradually be introduced. For example, input-output tables can be added to the 
planning rcpcnoirc, at first for key products that have strong forward and 
backward linkages and then, step oy step, for a wider range of products. 

Balances can be used to estimate a number of cconornic indicators, such as 
GDP and national income, resources and products. The technique of product 
balances is demonstrated below. 

Product balances arc worked out for intermediate goods, capital goods 
and consumer goods. Taking into account the consumption and production 
patterns revealed by these balances, it is possible to set up the material 
prcportionality of an industrial plan. Product balances have the general form 
shown in table 4. 

Table 4. Model product balance for intermediate goods, capital goods or consumer goods 
daring year t 

Snurcrs 

Inventory and stocks at I January of year I 
Total production during year I 

Private and p:!blic consumption during year r 
Gross investments during year/, i.e. replacement of 

Imports during year I 

Sources (total) 

worn-out capacities and new investments 
Intermediate consumption during year I 
Exports during year r 
Balance of reserves at JI December of year r 

Uses (total) 

Balances may be expressed in either monetary terms or physical terms, f->r 
example, kilogrammes, tonnes, kilowatt hours, square metres and cubic metres. 
If monetary units arc used, the equation is as follows: 

X + _i- M + R11 <n = W +I + C + E E + R3112
u1 

(5.1) 
I k = I 1k I I I I k = I 1k I 

(i = I, 2, 3, ... , n) 
(k = I, 2, 3, ... , m) 

where 

X, is the value of the industrial output of product group i 

U,k is the value of imported products of group i from sources (countries) k 

R: Jfn and R! 112 ''1 arc the values of stocks and reserves of products of 
group i at I January and 31 December, respectively 

W, is the value of intermediate consumption for producing the products of 
group i 

I, is the value of goods used for gross investment of group i 

C, is the value of final consumption of products of group i 

£,k is the value of exports of p~oducts of group i to destinations (countries) k 
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If physical units arc used, the equation be 'S: 

Q·+ EM'·.+R•Llttl=W.+t·+t.. ,·EE' +R'31.121' 1 
r k=I ik r r r r k=l ik I 

(5.2) 

where Q; is the volume of industrial output of product group i expressed in 
physical units. The other terms of the equation arc analogous to the terms of 
equation (5.1) but expressed in physical units. 

The left sides of equations (5.1) and (5.2) show the sources of the products 
of group i, that is, domestic industry, imports from other countries and reserves 
left over from the previous year. The right sides of the equations show the uses 
of the products of group i, which can take several forms: 

(a) Intermediate consumption by industry, for example, when coal is 
used in blast furnaces to produce pig iron, it is an intermediate product; 

(b) Investment goods, for example, lathes, tractors or furnaces, to replace 
worn-out capital goods and used-up stocks or to create new production 
capacities; 

(c) Private consumption, for example, consumer goods, as well as 
electricity and fuel; 

(dJ Sodal, that is, public, consumption, by which is meant consumption 
by the social infrastructure, for example, hospital requirements for electricity, 
heating, drugs, food etc.; 

(e) Exports; 

(/) Unused, available products R!1.12u1 of group ion 31 December of the 
year in question. These will become part of the sources R r I 1' + I I during the next 
year. 

For consumer goods and capital goods, the right-hand sides of equations 
(5.1) and (5.2) can be reduced appropriately. For example, in the 1 •sc of heavy 
mechanical equipment, W, = C, = 0; and in the case of food, W, ;;;: l, ' 0. 

3. Teclulicol coefficients 

Some of the available products of group i will be consumed by industry to 
make final products. The total intermediate consumption of products of group i 
can be expressed as 

(5.3) 

or as 

(5.4) 

where the right-hand sides of the cquaticns arc, respectively, the values and 
quantities of products of group i (i "" 1,2,3, ... , 11) coo-;umcd a< !r:tcrmej1ates by 
sub-sectors j (j "" 1,2,3, ... , n). W, and W, arc the total consumption as 
intermediates of product i in monetary and physical terms, respectively: 
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Here, x;; and qii arc calculated on the basis of the following equations: 

xii= a;y<i 

9;;= bijQij 

(5.5) 

(5.6) 

where aii and bii are the technical coefficients for the value and quantity, 
respecth-ely, of inputs required from industry i to produce one dollar's worth of 
output by industry j. 

II 

W-= Ia Y 
I j= I ir"J 

(5.7) 

II 

W. =I b-·Q· (5.8) 
I j= I IJ J 

In equations (5.7) and (5.8) the values of a;i and bii are known and the 
values of X; and Qi arc targets, which may at first be set tentatively on the basis 
of proposals from industrial enterprises and the Ministry of Industry or on the 
basis of forecasts; then, during the iterative process, they should be adjusted to 
achieve barmcny with the other targelS of the national plan. 

The following examples, based on hypothetical cases for cement (examples 
5.! and 5.2) and tractors (example 5.3), illustrate the use of technical 
coefficients in preparing balance sheets. 

Balance sheet for tire cement industry. Before a balance sheet can be 
drawn up for a hypothetical cement industry, technical coefficients for the 
consumption of the intermediates, electricity and limestone must be drawn up, 
as is done in the following example. 

Example 5.1. A developing country has three cement factories for which 
the following information is available for the year t: 

Output Qcof Consumption of Consumption of 
UWWllt rlrctricity q .. limrstonr q .. 
(tOllMS) (million kWlr) (to1111rs) 

Factory I 100000 II SOO 000 126 000 
Factory 2 200000 22 800 000 290000 
Factory 3 300000 34400000 369 000 

600000 68 700 000 18S 000 

Given this information, we can calculate the value of two ttchnical 
coefficients: 

68, 700,000 f 
bee= 9e/Q, = 600,000 = 114.5 kWh/tonne o cemer.t 

785,000 f . I f b1, = qJ/Q, = 600.000-= 1.30 tonne o limestone tonne o cement 

where bee and b1c are. respectively, technical coefficient.; (the quantity of 
electricit:; and the quantity of limestone needed to produce one tonne of 
cement). 

Technical coefficients, or norms, for consumption are important for 
planning because they allow future needs to be projected on the basis of past 
consumption. For short-term purposes. private consumption can be taken as 
roughly equal to the historical average annual per capita consumption of the 
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product. A better estimate would require cross-sectional analysis to deti:rmine 
consumer prC'ferenccs and to estimate demand for consumer goods on the basis 
of statistical sample families. Such ::.n analysis would be '1f great importance in 
countries where final demand is largely influenced by market forces. 

In counries where a central planning body is ctble to determine 
consumption by thi: population over the long run, the planner must estimate 
private and public r:onsumption on the basis of clearly analysed targets that 
represent the satisfaction of the people's basic needs. This problem will be dealt 
with in greater detail in .:hapter VL 
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Example 5.2. In a developing coun!ry in the year t - I. the planned 
output of the cement industry for the year t is 1.6 million tonnes. On the 
basis of the following information, c'llculate the amount of cement that 
will be needed by the country during the year t and draw up a tentative 
balance for cement: 

(a) The constant price of cement is $60 per tonne; 

(b) The availab:o: stocks and reserYes of cement at 31 December of 
year / - I are 0.1 million tonnes; 

(c) The govem.ncnt decides to maintain the reserves of cemC'nt at 0.2 
million tonnes on 31 December of year t; 

(d) The domestic cement industry supplies cement to three construc
lion material industries j, which use the cement as an intermediate. The 
technical coefficient a,, is the value of cement, in dollars, necessary to 
produce one dollar's worth of construction materials of each group j; in 
this case, i is the cement industry. For the first industry, a,1 is 0.50: for the 
second, it is 0.40; and for the third, it is 0.20; 

(e) The investment allocated for the public sector in year t is S 1.000 
million, of which $700 million is for fi..-e large public projects and $300 
million is for all other public projects; 

(/) The estimated investment of the priv&&te sector during year t is 
SSOO million; 

(g) Blueprincs for the five large public projects show the following 
requirements for cement and for the products of the three abovc
mentioned building materials sub.sectors during year 1: 

Rtqu1Tttnt111.1 fnr tht proJuct.t 

Allnca11nn fnr Rtt;:.1remtn1 
nf nthu cnn.tlruc11nn 
maltr1a/J .tuh·ttClnr• 

1htprn1u1 for umtnl 
(m11/1011 Joi/arr) (n11/lton (m1lltn11 ·-----------

PmJtct dn//a11) tn1111t1) 1 .I 

I 200 0.30 2.0 3.2 2.4 
2 150 0.20 2.0 4.0 o.ox 
J 150 0.12 1.6 3.6 2.4 
4 100 0.10 1.0 1.6 1.2 
'i 100 001! O.K l.X 1.0 --

700 0.1!0 7.4 14.2 7.K 

The average requirements for cement and for products of related 
building materials sub-sectors. all in dollars. per dollar spent for c0nstruc
tion, arc as follows: 



Srctor 

Public 
Private 

Crmr11t 
(dollars) 

0.10 
0.08 

Rrfllirrmr11t prr dollar spnrt for c011Stn1cti011 

Prodilct of rrlatrd c011Srructi011 matrrials 
Sllb-surors 

0.010 
0.004 

(dollars) -------
} J 

0.018 
0.006 

0.012 
0.004 

The direct investment requirements for cement (in monetary terms, 
Iccm• imd in physical terms, fam) m<:.y be expressed as follows: 

I am = 0.10 X 300.0 + 0.8 X 60 + 0.08 X 500.0 = $118 million 

r. lam 118 I 967 ·11· am = . f f = -60 = . m1 ion tonnes pncc o one tonne o ccmcn: 

Cement requirements for intermediate consumption (in monetary 
terms, Wccm) may be written: 

wccm = Dccm1X1 + Dccm2X2 + "ccm..XJ 

where Dccml• Dccm2• and DccmJ arc the average requirements for cement, i;1 
dollars, per dollar gross output of the first, second and third construction 
materials sub-sectors and the gross output X, (i = 1,2,3) of the three 
construction materials sub-sectors arc: 

so that 

X1 = 0.01 x 300.0 + 7.4 + 0.004 X 500.0 = $12.4 million 

X2 = 0.018 x 300.0 + 14.2 + 0.006 x 500.0 = $22.6 milli<'n 

X, = 0.012 x 300.0 + 7.8 + 0.004 X 500.0 = $13.4 million 

wccm = (0.50 x 12.4) + (0.40 x 22.6) + (0.20 x 13.4) = $17.92 million 

In phyl>ical terms, the cement requirements for intermediate consump
tion are: 

W
• Wccm 17,920 O 299 .11 . = . = -- = . m1 ion tonnes 
ccm pnc-: of one tonne of cemer.t 60 

The cement balance may be drawn up t:llls: 

m m d. lft> - • • '"· • •3112111 
Occm + I: Occmlr + Ru..n - Wccm + fccm + 1 Eccmlr +Reem 

Ir= I Ir= I 

If we assume that the country has no export commitments fC"r cement 
during the year t, that is. .,. 

I: E~mlr "' 0, then: 
k=I 

m 
1.6 + !:" Q~mk + 0.1 "' 0.299 + 1.967 + 0.2 

Ir =I ,,. 
I: Q:mlr "' 0. 766 

Ir= I 
m 

where I: o:mk is the import requirement of the country for cement in year/. 
Ir =I 

A tentative balance sheet for cement can then be presented as shown in 
table 5. 
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Table§. Tcatati•e baluc:e slieet for CftHlll ill year t 
(Million tonnes) 

SOUTUJ 

Inventory Jn I January of 1 

Total prod tction 
Imports 

0 '""' 
1.600 
0.766 

2.466 

Intermediate consumption 
Investment requirements 
lm·entory on 31 December of / 

0.299 
1.967 
0.200 

2.466 

The cement balance for the proposed national investment programme 
shows that domestic supply of cement will fall short of demand by 0. 766 
million tonnes in the year t; this shortfall might have to be balanced by 
imports. 

In deciding how to close a gap such as that which appears in the above 
example, the planner must examine the following· 

(a) The degree of priority to be accorded to the cement industry to help it 
to ::ope with the growing demand for cement; 

{b) The possibility of incrcai;ing cement prices so as to shift part of the 
demand for cement to alternative materials; 

(c) The possibility of reducing dependence on cement by ~hanging the 
civil engineering designs of public sector projects. While this could cause delays 
and higher costs in the short run, in the long run it could easily be done; 

(d) The availability of hard currency and the priority to be given ti) the 
import of $46.02 million worth of cement. This must be dealt with in the 
balance of exports and imports; 

(e) The physical capacitic:s required for importing 0.766 million tonnes of 
cement. Herc, the tJlanncr must calculate on the basis of other balances the 
capacities and utilization rates of ports, roads, railroads and other transport; 

(/) The possibility of postponing one of the major projects in accordance 
with established priorities. 

The process of planning would usually also involve the calculation of 
other, related balances, for example, the balance of energy and the balances of 
limestone and clay. The energy balance can reveal the ability of the energy 
sector to cope with the demand for eiectricity from the industrial sector, 
including the cement sub-sector, and from other sectors, as well as private and 
public consumption. The limestone balance can reveal the life-span of the 
cement industry. 

Balance shee1 for tractors. Balances of durable goods such as tractor!> a.1d 
machines differ from balances of non-durable goods because the former arc 
used for longer than one year, which is tnc period usually covered by a balance. 
For example, the lifetime of a machine might be 10 years and that of a buildinb 
might be 40. Therefore, the demand for durable goods in the form of fixed 
assets is either to replace worn-out fixed assets or to expand or create new fix:d 
assets. 

Demand for durable goods that arc used in relatively large numb.:rs, such 
as agricuitural pumps, machinery and aprlianccs, as well as lathes, tractors and 
lorries, can be balanced as shown in table 6. 
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Table 6. Model ltaluce for d111abloe coods dviac year t 

lnvcnl.->ry and s1ocks on I January of year 1 

Toial production during year I 

Local requiremenlS during year 1 

Exporu during year 1 

lmparu during year 1 Inventory and stocks on JI December of year I 

Sources (total) Uses (tolal) 

The calculation of local requirements differs from one class of durable 
goods to another. For durable goods that are used in large numbers, such as 
tractors, lathes and lorries, we must know, first, the number Sf..1) of vehicles or 
pieces of equipment of each type that are operating; secondly, the average 
lifetime h; of the equipment or vehicles, usually referred to as the flow 
conversion factor; and thirdly, the technical coefficients k;i of using durable 
goods i in sectors j of the economy. 

The formula for calculating the additional local requirement for durable 
goods i in the year I + I may be stated as follows: 

n h;k;X(1 + I) S;(I) 
QLi(1 +I) =if1~~ ·- S;(I) -h; (5.9) 

where 

QL1(1) is the additioncll local req1.1irement for durable goods i in the 
year1+l 

k,1 are the technical coefficients for depreciation value of durable goods i 
per unit output of the sector j 

P,(t + I) is the estimated pric~ of product i in the year I+ I 

In equation (5.9), the term S;(t)lh; is the number of units of durable goods 
i scrapped during year t and the term S;(t) - [S;(l)/h;] is the number of units 
of durable goods i available on I January of year 1 + I. The term k;1~(1 + I) 
is the value of depreciation of durable goods i based ir. sub-sector or 
se~tor j in the year 1 + I. The term h;k;1X/t + l)IP;(t + 1) is the total number of 
units required to be operating in sub-sector or se,'.tor j in the year 1 + 1. The term 
n 
~ h,k,

1
X;(t + I)/ P1(t + 1) is thr total number of units required to be operating in 

~Ii sectors of the economy in the year 1 + I. The difference betwe~n the latter 
term and the term S;(I) - [S;(l)/h;] constitutes the additional local requirement 
for durable goods i in the year 1 + I. 

Example 5.3. In a developing country the following information on 
number of operating tractors is available for year 1: 

Number of operaling 1rac1ors S, (f) 
Lifetime (years) 
Expec1ed price in year r + I 
(S/kN) 

~kN 

2 soo 

Typr of tractor 

9kN UkN 

8 500 s ()()() 
8 

100 

Total 
tractor 
powrr 

WkN (kNJ 

I 000 17 ()()() 
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The technical coefficients k;1 and the value of X1 (t + I) are also known: 

Srctor J inJ1ca1or 

kl) 

Agriculnur Srn-ius lndusu1· .\fining 

0.010 
X1 (l -t I)($) i .. ~ 000 ()()() 

0.006 
50 000 ()()() 

0.003 
60000000 

0.005 
70 000 000 

Given the above information, it is possible to calculate the additional 
local demand in the year t + I. For convenience, we will carry out the 
calcula•ion in terms of engine power (kilonewtons). This can be done by 
multip1ying the number of tractors of each type by their respective engine 
powers: 

Number of operating tractors S, (I) 
S, (t). calculaled in term~ of kN 

F..atio of each type of tractor to 
total. in terms of kN 

Typr of tractor 

6itN 9kN /4kN 20kN 

2 500 8 500 5 000 I 000 

15 000 76 500 70 000 20 000 

8.04 41.02 37.53 13.41 

Total 
tractnr 
po"'' 
(kNJ 

17 000 

1111 500 

100.0 

Then. on the ba:;is of equation (5.9), the additional local requirement 
becomes: 

Q ( + l) = 8 X 0.01 x 150,000,000 + 8 x 0.006 x 50,000,000 
1., t JOO 100 

+ 8 x 0.003 x 60,000.000 + 8 x 0.005 x 70,(100,000 
lCO 100 

-( 131,500 -
1818500 

) = 27,587.5 

Thus the aC:ditionc:l l~.::al requirement for tractor~ in the year t + 1, 
calculated in terms of kilonewton:;, will be 27,587.5. If the same rli~tribu
tion of tractor 1ypes i., maintained during year t + 1, we can calculate the 
demar.d for each type of tr,·.~tot as follows: 

Additional demand 
for tractors 
in year t + I (kN) 

Addirional demand for 
1ractors in year t + I 
(units of trac1ors. 
rounded) 

T1pt of /Tact or -----
~kN /4kN .WkN 

Tntaf 
rracrnr 
pnhrr 
{Kl'>i) 

2 218.04 11 316.40 10 353.~ll 3 69'.f.411 27 587.5 

370 I 257 40 185 2 552 

The balance sheet for tractors can then be drawn up in the same way 
as was done for cement. 



4. The 11ggregt1tio11 ad tllbul11tio11 of key btllaces 

An important characteristic of product balances expressed in monetary 
units is that they lend thcmscl· .:s to aggregation or disaggregation. In the initial 
stages of industrialization, developing countries should concentrate on dis
aggregated balances of key products, which permit detailed analyses of certain 
products. At the same time, however, they should also look at some aggregated 
balances, for instance those in the textiles and leather industries, in order to get 
an overall view for these products. 

The tabulation of key balances in monetary units (a model for which is 
shown in table 7) is an essential task for industrial planners because it permits 
comparison among the different key products in respect of their production 
capacity, demand and export possibilities. Moreover, since s•1ch a table 
indicates the total value of imports and exports, it will reveal any future excess 
of imports over cxport.s. 

.\larmal 

Cement 
Steel 
Aluminium 
Electricity 
Coal 

Total 

Table 7. Tabulation of key balances in monetary units 

Dorn1111c 
.UmQN/ £xporu 

To111l111tl 
1010/ 1upply 

B. lnput·output analysis 

Prodvc11on lmpom 

Experience shows that balances arc a convenient means of establishing a 
proportional production and foreign trade structure for a national economy, 
particularly in the initial stages of industrialization. However, further analysis 
of the economy, especially of the industrial sector, must use input-output tables 
to identify bottl.~necks that cou:~ occur as production is being expanded and to 
structure production so it can sa6fy anticipated demand. Input-output analysis 
is a means of assessing direct and iudirect intermediate consumption needs. 

An input-output table shows how the available products of each sector are 
distributed among the other sectors or sub-sectors for use in their products. At 
the same time it shows the inputs to each sector or sub-sector from the other 
sectors or sub-sectol's. Thus an input-output table covers the availability and 
utilization of all products in both forms, intermediate and final. A simplified 
structure for an input-output table is presented in table 8. 
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TaWel. Siaplifled Mtlille of u iapllt__,.. table 

1 J n 

I x, XII X12 Xn x,. r, 
2 x! Xz1 Xu X23 Xz. Yz 
J X3 X31 X32 X33 x. Y3 

II x. r. 

v. 

x x. 

where 

X1 is the value of output of products of group i or sub-sector i 

x;i is the share of the output of industry i consumed productively by 
industry j; for example, x 12 represents the value of products of group l 
necessary to produce X2 dollars worth of products in group 2 

Y; is the final demand for products of group i 

V; i•. the gross value-added of sub-sector i 

n is the number of product groups or sub-sectors included in the table. 

Each row, reading from left to right, shows the output so:d 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 is a square table, there is one row to correspond to each column. 

To illustrate, consider the relationship between sub-sector 3 (row 3 and 
c.olumn 3) and sub-sector 2 (row 2 and column 2). To find the share of the 
output of sub-sector 3 sold to sub-sector 2, read across row 3 untii it intersect) 
column 2. We sec that sub-sector 3 sold x32 dollar's worth of goods for 
intermediate consumption to sub-sector 2 during the period covered by the 
able, usually one year. To find out h::>w much sub-sector 3 buys from sub
sector 2, go over to column 3 and reao down until this column intersects row 2. 
We sec that sub-sector 3 b'Jught products wor.h x 23 dollars from sub-sector 2. 

To ensure the proportionality of the production process at the level of the 
national economy, it is important to plan and balance the sources and the uses 
of gross nat:onal product, gross domestic product and national income. This 
pro ... css 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). A 
model irput-output table for gross national product is shown as table 9. In this 
table, W, is the total use of products of group i in the form of intermediate 
consumption; U, is the total intermediate consumption of sub-sector j of 
products of group i; I, is the value of goods of group i used for gross 
investment; cP and Cl are private and public consumption; £, and M, arc 
exports and imports of products of group i; and Z, is the availability of 
products of group i. 

84 



°" v. 

~ j 

~""" 

~ 1..,..,u 
I 

I 

2 
3 

II 

To1al in1crmcdia1c 
consump1ion 
by sce1orsj 

Gross value-added 

Produc1ion 

I 

Xu 

X21 

X31 

x •• 

u, 

v, 

x, 

Table 9. Input-output table of the cross national product 

I .• 
FiMI ron•wmp1ion 

1 I -~ ;2t -;;. :: 
'i~ac ;:. ::: t r ~"1 !ii .!!> ... ~ i § 
~fl Is ~ ~ 

2 l'rodurti~ r<o11omir m/Hrr1on ~ " ~; l! 

1 J n ~"'t ~ta .!; .t 

X12 X13 x,. w, R, 1, cf c' 
Xu X2.J x2'1 W2 Ri /2 c~ C! 
X32 X33 X:i. W1 R1 Ii c~ c' 

x .. 2 x,.~ x .. w. R. 1. cP • c• • 

U2 Vi u. 

V2 V3 v. 

X2 X1 x. w R I CP c• 

Sourrn 

II 
;-· t " 
·~~ 

1·! i1 
! ~r "• j "! l"! ] ~ .. ~! 

E1 r, z, M1 x, 
E2 Yi Z2 Mi Xi 
E1 Y1 Li Mi X1 

E. r. z. M. x. 

E y z M x 



To .,how at a glance the various clements of this input-output table. an 
outline of it has been constructed (table 10). The production (product group) 
part of the table. firs·. quadrant, also cailcd the "internal interlocking .. part. 
contains the sectors and sub-sectors producing goods and services. such as 
agriculture. \"arious manufacturing sub-sectors, construction, communications 
and the service industries. The final consumption part of the table, second 
quadrant, is of sixcial importance because changes in :ts values transmit 
further effects throughout the rest of the table. The value of the production 
components part of the table, third quadrant, shows the building oi production 
value. It is sometimes useful to have a detailed breakdown of the components 
of gross value-added, for instance, wages, depreciation and profits. 

The square matrix that constitutes the first quadrant is also called the 
square matrix of intersectoral flows: 

x_,3 Xnn 

The sum of each row of the square matrix of intersectoral flows is equal to 
the total consumption as intermediates of each product group i: 

n 
1: x,. = W; 

J =I , 
(5.10) 

The sum of each column is equal to the intermediates consumption of 
sub-sector j of products i: 

However 

n 
J: X;;= U, 

J =I , 
(5.11) 

(5.12) 

On the basis of each row of the input-output table (see table 8 for a 
~implified outline of an input-output table), we can construct the following 
equation: 

n 
X, = 1: x,, + Y, 

I= I , 
n 

X,- 1: x,, = Y, 
J ~I , 

n n " n 
1: X, - 1: 1: x,, = 1: Y, 

I =I I= I / ·0 1 , I =I 

X- W= Y 

u= 1,2,3, ...• n) (5.13) 

(5.14) 

(5.14") 

where Xis the gross product, Wis the total intermediate consumption and Y is 
the GDP. 
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On the basis of each column of the input-output table (sec table 8), we can 
construct the following equation: 

If 

X=l:x· + V 
I I =I " I 

If 

X-l:x·= V 
I I =I If I 

ft n n n 
l:X-1: l:x=EV 

j=I I j=l 1=1 'I j=I I 
If If If 

l:X-l:U=l:V 
j=I I j=I I j=I I 

(5.15) 

(5.16) 

where Uj is the total intermediate consumption of subsector j. Therefore, 

Thus, 

If 

l:U=W 
j=I I 

If 

X- W=l: V 
1=1 I 

If 

l:V=Y 
j=I I 

(j= 1,2,3, ... ,n) (5.17) 

(5.18) 

Equation (5.18) ~hows that gross domestic product equals the sum of gross 
value-added originating in all sectors of the economy. 

On the basis of equations (5.13a) and (5.17a), it can be seen that an input
output table of the gross national product is a detailed balance sheet of gross 
raational product. This can easily be shown on the basis of the bottom row of 
table 9. 

M + x = w + R + I+ CP + CP + E (5.19) 

or 

M+X= W+R+l+ C+E 

The left-hand side of equation (5. l 9a) rcprtscnts the availability of gross 
product, the right-hand side, its utilization (sec also table 11). 

Table 11. Balance s!oeet for lhe 11ross national prod1ttl 

Sourrr.r 

Gross in•eniory al I January of year t (R' ''") 
In1ermedia1e product (W) 
GDP oniinaling •. 

in all sectors of the economy L V, 
1=-I 

Imports (M) 

Svurces (lotalJ 
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Uu.1 

Consumption of intermediate product ( W) 
GDP for dome~1ic use, of which: 

Private consumption (Cl') 
Public consumption (CP) 

Accumulation, of which: 
Gross inve,lmenl (f) 
Gross inventory al 31 December of year t 

<R' l!n) 
I· •ports (E) 

Uses (101al) 



1. lntenral consistency 

An internally consistent plan is a plan devoid of bottlenecks or surplus 
capacities. Achieving this requires, first of all, the calculation of the technical 
coefficients. The easiest way to do this is to divide all the entries in each sub
sector's column by the gross output X; of that sub-sector. For this purpose, we 
repeat equation (5.5): 

X;j= aijXj 

a;i=x;/X1 

(5.5) 

(5.5•) 

It should be pointed out, however, that one of the most serious obstacles 
to consistent forecasting on the basis of input-output tables is changing 
structural coefficients. For short-term forecasts, that is, forecasts for one or two 
years, it is reasonable to assume that the input coefficients will not change, or 
that they will not change significantly. However, for medium- and long-term 
forecasts, that is, forecasts for five or ten years or longer, it cannot be assumed 
that input-output coefficients will remain constant, ar.d it is necessary to use 
estimated technical coefficients. Indeed, developing countries must rely on 
estimated technical coefficients to estimate for all zero entries or for sectors 
where interlinkages are not yet properly developed. These coefficients will 
change substantially over the course of a long-term forecast; agriculture, for 
example, will probably 1.se more and more chemical fertilizers. The coefficients 
can be estimated on the basis of the targets set forth by the long-term plans or 
on the basis of engineering studies and technical analyses. 

Example 5. 4. In the draft of the long-term plan of a particular d· veloping 
country, the following tentative targets have been set: 

(a) The output of agriculture in the year t 10 should amount to 
$100 million, XA = 100, to meet the country's basic needs for agricultural 
products; 

(b) To achieve this target, agricultural experts have estimated that 
the fertilizer use should average 0.2 dollar per dollar of agricultural output, 
aFA = 0.2. To permit a thorough analysis, the experts must provide the 
teC"hnical coefficients for other inputs as well, such as fertilizers, pesticides, 
irrigation and agricultural equipment and energy. 

Once the technical coefficients have been estimated, the internal 
consistency can then be computed on the basis of equation (5.13•), as 
follows: 

(5.131 ) 

(i = 1,2,3, ... ,n) 
u = '1,2,3, ... ,n) 

Substituting equation (S.S) in equation (5.13') yields: 

" X, - I a1,X1 = Y, 
J •I , 

(S.20) 
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The above n equations can be rewritten as follows: 

X1 - [a 11 X1 + a12X2 + a13X3 + ... + a1,.X,J = Y1 
X2 - [a21 X 1 + a22X2 + a23X3 + ... + a211 X,J = Y2 

X3 - [a31X1 + a32X2 + a 33X3 + ... + aJ..X.J = Y3 

X,. - [a,.1X1 + a,.2X2 + a113X3 + ... + a..,.X,J = Y:, 

or more compactly, as: 

where 

(I - 011) 

( - 021) 

( - 031) 

[/-A]= 

- a,.1) 

( 

X-AX= Y 
[l-A]X= Y 

- a1i> ( - 013) 

(I - Ozi) ( - 023) 

( -aji} (I - 033) 

- a,.i) - 0,,J) 

-a1,.) 

- Oz,.) 

- a3,.) 

(I - a,.,.) 

(5.21) 

The matrix [/ - A] is usually called the technical matrix of produc
tion. It is crucial for a consistent plan because it provides a general 
solution of the input-output problem. 

2. Calculation of direct and indirect intermediate consumption 

As was mentioned earlier, input-output analysis has the advantage of 
showing direct and indirect intermediate consumption. This is important for 
establishing consistency within the industrial sector. In the following para
graphs we will examine this problem more clearly and derive the necessary 
equations. 

The input-output table shows the direct intermediate consumption by a 
given sub-sector of products of all other sub-sectors for each dollar's worth of 
current output. But this does not represent the total addition to output 
resulting from an additional increase in the final demand. An increase in final 
demand for products of group i will lead to both direct and indirect increases in 
the output of all sub-sectors. If, for rxample, there is an increase in the final 
demand for the products of industry 2, there will be direct increase~ in 
intermediate consumption of products of groups 1,2,3 and so on. But when 
sub-sector I channels more of its output to sub-sector 2, the demand of sub
sector I for the products of industries 3,4 etc. wi1. likewise increase, and these 
effects will spread throughout the whole economy. 

Thus, a significant task of input-output analysis is the construction of a 
table that shows the direct and indirect effects of changes in final demand. This 
can be done mathematically by multiplying both sides of equation (5.20b) by 
the matrix [I- A]' 1, which yields: 

X= [I-A]' 1Y (5.22) 
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The above equation can also be rewritten as follows: 

Xi Au A12 Au Ai,. Yil 
X2 A21 An An Ai.. Yi 
X3 A3i A32 A33 A311 f3 

A,.i A,.2 Y,, 

where A;1 arc the coefficients of the matrix [/ - A]- i. 

Equation (5.22) may be rewritten as follows: 

(j = 1.2.3, ... ,n) (5.22a) 

By partial derivation of Xi with respect to a given final demand for pro
ducts of group Y to we obtain: 

ox '-A oXk - ;k (5.23) 

where A,k is the technical coefficient for the direct and indirect intermediate 
consumption of products of group i required, o:hcr things being equal, to 
expand the output of products of group k by one dollar. 

J. Treatment of imports and exports in inp11t-011tp11t analysis 

It is cxtrcmclv important that the planner take account of the impor.s and 
exports of commodities in input-output analysis. The formula for calculating 
the imports of commodity i can be shown on the basis of table 9. The sources 
of commodity i arc imports M; and local production P;; its uses can take the 
form of intermediate and final consumption. Final consumption can take the 
form of additions to gross invcnto:y, gross investment, private and public 
consumption and exports. The total sources and uses of commodities arc 
reflected in equations (5.19) and (5.19a). To calculate the sources and uses of 
each commodity i, we first break down the sources X; into imports M; and local 
production P,and substitute into equation (5.13): 

P, + M, = W, + Y; (5.1 Jb) 

" P; + M, == .I A ;1X;1 + Y, 
i : i 

(5.13') 

Equat;on (5.2J) can be rewritten i1~ detail as follows: 

P,+M,1 ~II Aii A IJ Ai,. Yi 
P2+M2 A21 A22 A23 A21r Yi 
P3+M3 A31 A32 Au Al,. Y3 

~+MJ 1~ .. i A,,2 A,,_1 A,.,, Y,, 
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The ratio of imports to domestic production should be estimated more 
closely on the basis of availability of the raw materials and semi-manufactures 
for processing, import priorities, economics of scale and availability of skills. 

Net imports and exports of commodit)" i can be calculated on the basis of 
equation (5.13) and by brcaki11g di.-wn final consumption Y; into its 
components: 

M,+ P,= W;+ R,+ I,+ C,+£1 

P; = W; + R; + I; + C, + (E; - M,) 

P, = W, + R, + I,+ C, + e, 

(5. IJd) 

(5.24) 

(5.24•) 

In an analogy to equation (5.20) we could write the following cquat:on: 
" X, = 1: a,.X, + R, + I;= c, + e, (5.25) 

I= I , 

where e, arc the trade variables. When positive, they arc being used to meet 
foreign demand for the commodity i; when negative, they represent additional 
imports to supplement domestic supply. The complete set of equations may be 
rewritten as follows: 

+ + + 

QM Pn In en 

It should be pointed out that transactions with other countries involve 
many difficulties. While a complete exposition of these difficulties is beyond the 
scope of this publication, it is important to note that exports and imports have 
to be adjusted to a valuation basis consistent with that chosen for other entries 
in the input-output table. In addition, there arc sometimes conceptual and 
statistical problems associated with the trade entries in the production 
accounts, and these can produce large imbalances when reconciling supply of 
and demand for resources. 24 

4. Dynamic inp11t-011tp11t mndel 

The focus of the dynamic input-output model is investment and growth. 
To develop this model, we introi:lucc the technical cocffici~nt for investment, 
K,,. Investment in its physical form consists of the capital goods needed to 
maintain and expand the stock of capital Kin the economy. Capita! goods take 
the form of the production facilitic~ and intermediate commodities necessary 
for expanding production capacity and output. 

Thus, gross investment in the year t will be channelled into different 
~cl.ors of the economy to expand production capacity and output: 

"For detailed informa11on. ~cc Thoma~ V. Bulmer. lnpur-Ourpur Ana/yJ1.< '" DtvtloptnK 
Counmti. S11uru1. Mnh11d1 and Appltra11on1 IChichnlcr. John Wiley. 19M21. chap. 7. 
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(5.26} 

where J,<t) is the gross investment produced in sector i and AX;1<t) is the part of 
l;(t) channelled to sector j for expandir:g its capacity and output. 

The requirements for additional gross inv~tment produced in sector i to 
expand the value of the production output of sector j can be calculated as 
follows: 

AXii = a;J..t + l)h;[X_,(t + I) - Y_,(t)] (5.27) 

where ai/<t + I) is the technical coefficient for the year I+ I and h; is the average 
lifetime of tht capital good i. In the case of d11rable capital goods, h; > 1. In the 
case of non-durable goods, lt 1 :5 I. For the sake of simplicity, we will refer to 
o;,.{t + l)h; as Kii, which represents the partial investment-output ratio. 

From the above it follows that the total gross investment cf sector i can be 
calculated as fallows: 

or 

,, ,, 
I,(t) = EX,,= E K;,[X '' + I) -X1{t)] U = 1,2,3, ... ,n) (S.28) 

l=I , l=I , " 

The complete set of ~quatioils can be rewritten as follows: 

= 

I,, k,,,, 

r
X1(t + I) - X1(t)l 

Xi(t + I) - X2(t) 
X3(t + I) - X3(t) 

~,(r + ,; _ X,(r) 

I<. = K[X(t + I) - X(t)] 

The solution for the increases in output in individual sectors of the 
economy can be found using the technique of matrix inversion by solving the 
equation 

X(t + I) - X(t) =K-1/ (S.29) 

The complete set of equations can then be re\\ ritten as follows: 

Xi(t + 1)- X1(t) ~I '12 '1J '~ 1, 
X2(t + I)- X2(t) '21 '22 '2J '211 Ii 
X3(t + I) - X3(1) 'Jr 'l2 'n 'Jn /3 

= 

,J 
(S.29a) 

X,,(t + I)- X~(I) r,,, r,,2 r,,3 I,, 
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where r,
1 

is the inverse clement of the K matrix and represents the increase in 
the value of output of sector j in the year I + l as result of the investment of 
one mom:tary unit of products produced in sector i in the year 1. Thus, 

X,{1 + I) -X/1) = r,l, (5.29b) 

or 

X,{1 + l) = X,{1) + r,l, 

and 

(5.30) 

where E,t represents the increase in the value of output of sector k in the 
year I+ I, other things being equal, as a res•!!' of the investment in sector kin 
the year 1 of one monetary uni:. 

5. Semi-inp•t-o•tp•t mode/25 

The semi-input-output method is designed for developing countries with 
open economies. It distinguishes, therefore, between domestic ~ectors D and 
international sectors F: the output of the latter can enter into international 
trade, while the output of the former (for example, construction) cannot. The 
splitting of the productive sectors N into sectors F (international) and sectors D 
(d~mcstic), F + D = N, is facilitated by the following two equations. which are 
derived from the basic input-output model. 

xF= HFFxF + HFoxo - loF+ /,:· + eF 

xo = Hr>FxF + HooXo - loo+ fr> 

(5.31) 

(5.32) 

where 
x1 and xn arc vectors of the increases in output in the international and 
domestic sectors, respectively, during a planning period 

/ 1 and /1> arc vectors of the increases in sectoral final demand other than 
for investment and exr rt goo Js of the in;crnational and domestic sectors, 
respectively 

H0 and H.w arc matrices 1Jf technical coefficient r,, and show the 
deliveries on both current and capital requirement for producing one 
monetary unit of ou:put in the international and domestic sectors, 
respectively 

1111 and lor> 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, respectively 

II,.,, and H111· are matrices of technical coefficients of the typer,.,, and r111 
and indicate international inputs into national '\"!Ctors and national inputs 
into international sectors, respectively 

e1 is the vector of changes in sectoral exports minus imports (it appears 
only in the balance equation of the international secto:) 

''For dc1a1lcd inforrnauon ~cc Bulmer. np. ell., chap. 1\ and lnau.llr.r and /Jrvrlnpmrnt. No. 5 
flin11cd Nauon~ pi;bhcauon. Sale~ No. E.R0.11.8.4). 
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The general solution for the direct and indirect increases in output of the 
national sectors (sec pp. 89-91) caused by planned production expansions xF in 
the international sectors can be found using the technique of matrix inversion 
by solving equation (S.32). 

CS.33) 

Thus, when an investment takes place in an international sector-say, to 
promote cxpons-it may, by virtue of industrial linkages, make demands on 
the output of the other international sectors, although these demands may also 
be satisfiable by impons. Demands on the output of the domestic sectors, by 
contrast, can only be satisfied by increase<! domestic production, which requires 
additional investments in those sectors. These additional investments must be 
added to the original investment in the international sector to determine the 
total capital required for the undcnaking, be it cxpon promotion or import 
substitution. 

Because increased demands on the output of the international sectors may 
also be satisfiable by imports, the semi-input-output model excludes their 
investment requirements from total capital requirements. Each international 
sector can then be evaluated in isolation, with complementary investments in 
the international sectors added only to its own capital requirements. 

6. Partial input-output model 

Most developing countries cannot yet use input-output and scmi-input
Jut:>ut models to determine and co-ordinate indicators because they do not 
have a sufficient information base. As an alternative technique, partial input
output analysis has been successful in a number of developed and developing 
countries because it requires relatively little statistical information, and these 
requirements arc confined mainly to the sub-sectors in question. 

Panial input-output analysis enables planners to quantify interrelated 
objectives within the industrial sector (for example, in the chemical industry, 
where the inputs and outputs of chemical reactions arc often highly 
interlinked), as well as between certain industrial sub-sectors and certain other 
non-industrial sub-sectors. 

Example 5.5. Assuming the values of final demand and total demand in 
year 10 for three industrial sub-sectors, food processing, chemicals and 
textiles, and for agriculture shown in table 12, we will calculate the total 
demand, including intermediate direct and indirect demands, in year ls. 
The interrelationships between the three sub-sectors and agriculture arc 
depicted schematically in figure XI. 

The total demand calculated for year Is will be compared with the 
preliminary estimate of final demand in Is envisaged in the national/sectoral/ 
sub-sectoral plans (table 13). 

The first step in calculating the total demand in year 1,, including both 
direct and indirect demand, is to estimate the technical coefficients for 
consumption, which can be done on the basis of preliminary targets set in the 
draft industrial plan. In this example, the plan has envisaged that food 
processing will increase by 20 per cent between year 10 and 1~ and that 
0.2 dollars of fertilizer input, produced by the chemical sub-sector, will be used 
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TUle 12. Hypodietical •ahiesoff'lul..._. ... total..._. 
ill fOlll' illlerrelaled secton/--.ecton 

s•stttor or sttlor 

Textiles 
Food processin1 
Asricultun: 
Chemicals 

F..J~irt 
ynrto• 

(lllilliolt tlol!tus) 

so 
40 
so 
IS 

so 
so 

100 
90 

"Jn~IC consumpcion beyond Ille di-..si:>ft of panial input-Output 
is in r.a rmat demand rrom tbc point o( view o( tbc system in qucslioft. 

bin order 10 mcc1 111e rmat demand at ycar '• a certain amount of cbcr..iAI 
in1crmedia1a and qricultural products will have la be produced as -in1cr
mcdia1e- input for processinafapplication 10 -r.na1 .. products. 

lnwmedi•ta demand Finai demand 

' 
,, 

Agricultur11 - Fooci proc:esaing 

' 

v~ 
Chemicals Textiles 

Table 13. lllCl'tue In final dtmucl, prellmaury nll111alt 

Suroror 
sub-sutor 

Tex1iles 
Food processin1 
A1ricul1ure 
Chemicals 

Toro/.U,,,ON/111 
y'or 10 

("'illi011 Jollor1J 

so 
so 

100 
90 

Fi110/ ,u,,,01111 i11 

''""1 ("'il/io11 dtlllt1rs) 

60 
6S 
m 
130 

Clltllll' 

''"""'' 
+20 
+20 
+2S 
+4S 

for every dollar of agricultural output. Other preliminary targets c;,n be taken 
from the national plan or the plans of other sectors, as, in this e.<ample, it is 
projected that final demand for agricultural products will incre~.ase by 2S per 
cent between the years 10 and t~. The technical coefficients (preliminary targets) 
obtained in this way are presented in table 14. 
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Table 14. T ecUica.I coefliciellts estimated • die basis or 
preliaiury tarpts 

Trxtik• Food l"OUuiltl( AfrlaUlrlTr C,,,,,,ic-ai• 

Teiuiles 0.2 0 0 0 
Food proc:cssin1 0 0.2 0 0 
Asnculture O.J 0.4 0.1 0.06 
Chemicals O.J 0.2 0.2 O.J 

The second step is to compute the technical matrix of the production 
matrix [/ - A]: 

(0.8) 
(0) 

(-0.3) 
(-0.3) 

(0) 
(0.8) 

(-0.4) 
(-0.2) 

(0) 
(0) 
(0.9) 

(-0.2) 

(0) 
P> 

(-0.06) 
(0.7) 

The third step is to compute the coefficients for the direct and indirect 
requirements per dollar of final demand by inverting the matrix [/ - A]: 

Ttxtiln Food proctssing • 

0 Jrie11l111rt Clltmicals 

Textiles 1.25 0 0 0 
Food processing 0 1.25 0 0 
Agriculture 0.461165 0.5906148 1.1132686 0.0970873 
Chemicals 0.6614151 0.5258899 0.322624 1.4563106 

The inverted matrix shows the coefficients for the direct and indirect 
requirements for each input. These differ greatly from the coefficients for direct 
requirements shown in table 14. For example, the direct and indirect 
requirements on the chemical sub-sector for one dollar of agricultural output 
amount to 0.322624 dollar, that is, to increase the agricultural sector output by 
one dollar, the fertilizer output of the chemical sub-sector must be increased by 
0.322624 dollar. These calculations also suggest how the plan should be 
elaborated. For example, when food output is to be increased, the targets for 
agriculture and fertilizer production will have to be elaborated. 

The inverted 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 
i;ystcm. We arc now able to calculate total demand in year 15, taking into 
account indirect as well as direct demands, on the basis of equation (S.21): 

X=[J-Ar 1r (S.22) 

[Xyl ~.2S) (0) (0) 
(0) ~ ~EJ XF _ (0) (l.2S) (0) (0) 

XA - (0.46116S) O.S906148) (0.132686) (0.0970873) 
Xe (0.66747S7) (0.S2S8899) (0.323624) ( l.4S63 I 06) 130 

[Xyl ~S~ XF 81 2SO 
XA = 220 267 
Xe 30400S 
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From table 15 it can hr seen that the rate of increase in total demand will 
be much greater than the or:~nally projected rate of increase in fin?I demand 
(table 13). This is because oi the intermediate demands that arc gcn~ratcd in 
direct and indirect ways. 

Table 15. lacrease ia total dnaud .. " direct ud illdireca 
dnauds are takea iato accont 

Total.U"""'41 ur Total tk"""'41 in ,.,,,, }! ,,,,,,,u,,,,,i UarsJ 
~ror~ 

(tliorlsoNI llor1J 
Cluur.~~ 

(~fUffl) 

Textiles 50000 7S 000 so 
Food processing 50000 81 2SO 62 
Agriculture 100 Ir.JO 220 267 120 
Chemicals 90000 304 oos 237.8 

The above example clearly shows why planning or -. piecemeal basis 
cannot be successful: since it docs not take account of the 1.. • .:atcd intermediate 
demand, it :tlmost always leads to further bottlenecks in the economy. 

Computing targets on the basis of balances and computing them on the 
basis of input-output techniques, partial or overall, arc complementary 
techniques. The two arc usually used together to arrive at more prcdsc figures 
for the targets, which arc based on the relationship between supply from 
domestic and imported sources and demand for semi-manufactures and 
manufactures in 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 its major clements. Differences in relevant estimates arc 
eliminated through successive approximations, and thus plan targets can be 
co-ordinated at the aggregated, sectoral and project levels. 

Because they lack a full information base, developing countries frequently 
apply the following method instead of the input-output technique. First, they 
elaborate a balance between the tot:.l savings and total investment and between 
export and import; then, they determine aggregate objectives for the growth of 
gross domestic product and targets for their manufacturing industry by means 
of incremental capital-output coefficients. The growth rate for manufacturing is 
either determined on the basis of the historical growth of dome3tic product or 
taken from empirical studies in other countries at similar stages of industriali
zation. 

While such a procedure may be , .ul for developing the first draft of a 
national plan, a consistent, efficient industrial plan calls for a much more 
elaborate procedure to quantify and co-ordinate objectives. This need will be 
dealt with in chapter VI. 

C. Statistical and econometric methods 

Statistical and econometric methods are used by induAtrial planners to 
establish final plan indicaton or to e~timate tentative indicators that are then 
subjected to further iterative procedures. To be able to apply these methods 
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and to carry out the other analytical work connected with industrial plan 
preparation and elaboration, the planner must have a good knowledge of 
statistics and a firm grasp of economic theory. 

Industrial plan indicators are calculated on the basis of information about 
economic variables such as output, value of intermedi:tte inputs, investment, 
value of exporteci or imported manufactured goods, salaries, wages and prices. 
Economic theory is important for the analysis and quantification of iiadustrial 
plan indicators because it explains the objective behaviour of the various 
economic variables. In fact, the entire body of economic theory is a collection 
of statements about the relations among these variables, based on certain 
assumptions or on empirical evidence. 

The precondition for the application of statistical and econometric 
methods is the availability of two kinds of data 011 the economic variables in 
question-cross-sectional data and time-series data. Cross-sectional data 
consist of observations on the .. -conomic variable at a given po•nt ii: time er, 
more often, during a given interval of time. To illustrate the difference between 
cross-sectional data and time-series data, let us take •he case of a country 
having ten soft drink factories. The output of one factory for one year is an 
observation for a single interval of tim~. and the outputs of all the factories for 
that same year form a set of cross-sectional observations at different places. 
Time-series data, on the other band, consist of observation'> of a variable at 
different points in time or during differenl intervals of time. The outputs of one 
factory in successive years form a set of times-seri.:s observations at the same 
place. Each succeeding observation is distinguished by its occurrence al a 
different time rather than at a different place. A set of economic variables, for 
instance, employment, savings, productio11 or cost, whose values are oroered 
with respect to time is called an economic time-series. 

I. Regresnon analysis 

The most important tool for statistical and econometric methods is a 
regression equation model that postulates a causal relationship between a 
dependent variable and one or more ind~pendent variables. A dependent 
variable is functionally dependent on the independent variables; for example, 
quantity of demand for a product may be regarded as a function of price, 
disposable income and prices of related commodities. 

A regression model attempts to explain the observed changes in a 
dependent variable as being caused by changes in the independent variables. 
Most often, the form used to express the causal relationship between a 
dependent variable and independent variables is the linear form. The linear 
causal relation between the dependent and independent variables may be 
expressed as follows: 

r, =Po+ p,x,, + P2X~, + p3X3, + ... + pkxk, + u, 
(t = 1,2,3, ... ,n) (5.34) 

where Y, is the dependent variable; X1,, X2,, X3,, •• ., Xk, are the independent 
variables; Po. P1• /J 2, p3, •• • , P• are the parameters of the equation; and U is a 
stochastic variable that 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 the independent variables. Here, 
the variables are not necessarily economic variables, as, for example, output 
and consumption. 
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The main aim of statistical methods is to quantify the -.bovc model on the 
basis of empirical data. This quantification is usually done by the least-squares 
method: 

(5.35) 

where Yis the es·imated value of Y and Po. P1• p2, PJ. .. . , Pt arc the estimated 
values of the parameters of the equation. 

A regression equation with more than one indcpcndcn~ variable is referred 
to as a multiple regression, and one with a single independent variabic is 
referred to as a simple, or bivariate, regression. A simple regression cquatjon is 
expressed as follows: 

(5.36) 

Since the least-squares method is sufficiently described in the literature on 
statistics and econometrics, only its main features and its applicability to the 
field of industrial planning arc presented below. Rcadcr1 can refer to the books 
cited in the bibliography for the complete mathematical dcriva~ion. 

least-squares estimation involves minimizing the suip of squ.:red deviations 
of the observed yalu.es f, from tpcir estimated values Y1• That is, WC have to 
find the values Po. fJ 1, p2, ••• , Pt. that make the required sums as small as 
possible. ,. • 

S = :E ( Y, - Y,)2 - min. (5.37) 
I= I 

The rcsulr is a formula to comrutc cacb estimated parar -:tcr in terms of 
the observed }'~and X,,. 

2. Time-series analysis 

One use of a time-series analysis is 10 smooth a time series-that is, to 
reduce the period-to-period irregularities. One technique, called trend analysis, 
removes al! but linear variation. It seeks to establish .in average line between 
quantities used over a certain number of years. The future behaviour of the 
variable in ~uestion can be projected following the historical tr~nd shown by 
this line. The trend line is dctermir.:d by the least-squares method described 
above, where the linear trend is estimateJ on the basis of the followir.g 
equation: 

f,=a+b, 

where 

y, is the estimated value of the variable in question 

t is the time, in months or years 

d is the estimated value of the intercept of the estimated trend line wit:1 the 
Y-axis 

h is the trend, that is. the ;,amount by which the variable in qu-.:stion grows 
during one time period 

ab, and 1 are P:.. P 1 and X1, respectively, of the least squares model 

Some applicat.;ons of tren<i analysis to industrial planning arc described 
next. 
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Evaluating past development. Trend analysis is useful for evaluating the 
past development of industrial sub-sectors and for comparing them with regard 
to changes in value-added, cost of ir.puts, installed capacity, utilization of 
installed capacity, output, employment, productivity, energy consumption per 
output etc. 

Past trends of economic variables can be analysed for an industrial sector, 
a sub-sector, or even an individual enterprise. Such an analysis provides 
industrial planners at differ:nt levels of responsibility with preliminary 
information about the dynamics of their sector. It should be pointd out, 
however, that the analysis is merely indicative and docs not tell the planner the 
real causes of change in the variable over time. 

Because the above-mentioned variables grow over time, it is important to 
examine past growth rates. The general fC'rmula for estimating the compound 
growth rate is the exponential function: 

Y, = A (I + r)~xp( U,) (5.39) 

where 

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 is to take the natural logarithms of equation (5.39) 
and estimate the following equation: 

Inf,= lnA + t ln(I + r) + U, (5.40) 

For convenience, we will assume that lnl', = r,, lnA =a and ln(I + r) = b. 
Thus, equation (5.40) can be rewritten as follows: 

r, =(a+ b) (t + U,) (5.408) 

The parameters a and b are then estimated as shown above. 

Proje.:ting industrial planning indicators for autonomous processes. Most 
industrial planning indicators are determined by known and predictable 
factors; for example, the factors that determine demand for cement within a 
country might be the price of cement and the price of alternative construction 
material.>. However, ~he factors determining demand for I' country's cement on 
international markets are not so easy to predict. 

As was already mentioned, a number of processes related to industrial 
activides are difficult to quantify, v1d the only way lo link them to targets is to 
estimate their indicators. This can be done by extrapolating trends. 

It should be counselled, however, that such extrapolation should be relied 
on only sparingly. Industrial plan targets cannot be set on the basis of 
extrapolated time trend11. Doing so would contradict the principles of planning, 
which aim at restructuring an economy to enhance socio-economic progress. 
To quantify targets simply by extrapolating past trends would be to suggest 
that the same factors ·.viii inrluence development that have always influenced it. 
Rather, tar3ets for a five-year rtan should be quantified on the basis of 
balances and iterative techniques. In particular, they should respond exactly to 
the overall targets of the ~ .... elopment plan. For example, if the plan dec:des on 
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increasing industrial output by x per cent, of which metallurgy by ' " per cent 
and engineering by x~ per cent, then the increase in the gcn'!rating capaci~y of 
the elcctridty sub-sector, Xc1c. must meet not only the development require
ments of these industries but also that of all other sectors. The increase in the 
generating capacity of the electricity sub-sector "ill in this case of course d;ffer 
from that estimat::d on the basis of an extrapolated time trend. 

The use of trend projection in long-term planning. Trend r,rojection is often 
useful for long-term planning, which focuses on broad ~argcts rather than 
precise details, and dcviatioHs can be corrected in the course of short-term 
planning. 

In preparing long-term plans, a number of variables can be examined by 
projecting trends, for example, the availability of specific types Clf labour, the 
life of mineral deposits, industrial demand for water and the danger of 
pollution. 

In applying trend projcc;tion, the industrial planner has to look for the best 
fit. This may be linear or exponential, as in the case of compound growth, but 
it may also take other shapes. There arc a number of models tha' can reflect 
changes in the magnitude of a variable with time. One is the quadratic model: 

Y= C, =Cit+ C3t2 (5.41) 

Also of significance for long-term planning arc the saturation model and 
the logistic cuP'c, which arc presented below, for they can tentatively predict 
the levels of saturation over a lor.g period of time. Ti1c saturation model is 
written as follows: 

Y, = ea - /Jh + U, (5.42) 

where e" is the saturation level and the point of inflection where t == /J/2. To 
the left of this point, the slope increases with r; to t~e right of it, tl1e slope 
diminishes. As r - a, Y- e". Curves of this type arc usaally used for the 
analysis of c1Jnsumer budget data. 

The logistic function is formulated as follows: 

Yt= a .Lu 
l +be " . ' 

(5 . .;3} 

where a is 1he saturation level and is called the parameter of saturation. 
The initi._I value of the logistic curve is al( l + b). 

It is necessary to warn that time trend projection is beset by some 
statistical and ccf)nomic deficiencies. The method assumes implicitly that the 
factors that have determined tht growth rate of production and c.onsumpt!on in 
the past will continue into the fulure, i.e. fhat their average effect cm the 
activity in question will be the same as in the past. This assumption, which 
might be called the hypothesis of mutually compensa1ing effects, implies that 
changes in factors affecting the variable will cancel out, so that the combined 
effec1 of the factors will be the same as in the past; it is, on the whole, ralher 
indicative and of douttful validity. 

Experience shows that extrapolating time-series data works reasonably 
well in the case of a few well-~haved variables, such as population or income 
during periods of stability. 
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3. EconoiMtric models 

A complete exposition of econometric methods and models is i>eyond the 
scope of this publication, which will confine itself to defining their aims and to 
briefly showing thei _ application to indcstrial planning. 

Econometric :aaodcls arc abstract representations of how economic forces 
oper.ate in the .eat world. They tend to be more accurate than time-series 
analyses since they are based on economic theory and contain explanatory 
variables that reflect their individual impact on the independent variable in 
question. Using econometric models, a planner can quantify the influence of 
economic factors on a particular variable and he can trace the features of an 
economy, its links, structure and tendencies to change. 

Some economic rclatk.1ships can be expressed by a single equation, others 
by simultaneous equations, that is, systems of equations solved all at once. In 
this way, both the resulting estimated parameters and model prediction arc 
consistent with the economic thought. 

When applying these methods, a planner proceeds a:; follows: First, he 
studies the variables that explain the change in the variable in question, for 
example, GDP and the ratio of investment and exports. Then he constructs an 
explanatory model, estimating and testing it to determine the degree of 
confidence that can be placed in the relationships. 

The industrial planner will need models to analyse factors affecting the 
demand for manufactured goods as well as factors affecting the growth of 
manufacturing value-added in single sub-sectors or across the whole industrial 
sector. Models can be used to assess new developments in technology. In 
addition, in industrial planning practice, forecasts based on econometric 
models can reveal factors needed for setting long-term targets and can provide 
information that might be useful for future planning purposes. 

Of special significance for industrial planners is the ability to estimate 
elasticities. which are a means of calculating interdependent targets. An 
example is elasticities of output with respect to capital and to labour. Both can 
be estimated using a regression analysis of the Cobb-Douglas function. The 
equation for time-series data usually takes the following form: 

(S.44) 

where 

P, is the output or value-added of the industrial sector, sub-sector, or 
individual enterprise in physical units or monetary units 

a is constant 

K, is the stock of capital of the industrial sector, sub-sector or enterprise in 
monetary units 

l, is the size of labour force measured in man-hours 

n is the elasticity of output in respect of capital, defined as the per cent 
increase in output if the stock of capital is increased by I per cent, other 
things being equal 

p is the elasticity of output in respect of labour, defined as the per cent 
increase in output if the 1 -nber of employed is increased by I per cent, 
other things being equal 
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On the basis of these estimated elasticities of output with respect to capital 
and labour. the planner can project the additional capital and labour that will 
be needed to increase the output of a given sector, sub-sector or enterprise. 

A 'lothcr typical use of elasticity models is for analysing the relationship 
between demand for a given manufactured good and its price, income levels 
and the prices of alternative commodities. This relationship may be estimated 
on the basis of the following equation: 

D, == KC"PlbPfiec, (5.45) 

where 

D1 is the demand for the commodity in question 

K is a constant 

C is income, overall or per head 

P1 is the price of the commodity in question 

P11 is the price of the alrcrnativc commodity 

a is income elasticity Er> which is defined as the per cent by which demand 
for the commodity increases if income increases by I per cent, other things 
bein~ equal 

b is the price elasticity £,of the commodity in question. which is defined as 
the per cent by which demand for the commodity decreases if its price 
increases by I per cent, other things being equal 

d is the elasticity £,.,.. of the commodity in question with respect to the 
price of the alternative commodity, which is defined as the per cent by 
which demand will increase if the price of the alternative commodity 
increases by I per cent. other things being equal 

The versatility of elasticities can be seen from the following examples. 
Knowing the income elasticity of a commodity, a planner can get an idea of 
how an additional dollar's worth of income would be spent. Knowing its price 
elasticity, he can set an appropriate price or he can formulate policies for tariffs 
and taxes, which arc price components. On the basis of the price elasticity of a 
commodity with respect to the price of alternative commodities, the planner 
can, for instance. manipulate prices to shift consumption towards the 
alternative commodities, as, for example, towards commodities that can be 
produced from local raw materials or by the traditional sector. The relationship 
between demand D for a commodity and its price P1, the price P11 of the 
alternative commodities and income C may take a linear form. 

D = h + aC - hP1 + dP:! + U, (5.26) 

where 
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h is a constant 

a shows the increase in demand due ro income increase by one monetary 
unit, other things being equal 

h shows the decrease in demand due to price increase by one monetary 
unit, other rhings being equal 

I shows the increase in demand due to price increase in the alternative 
commodity by one monetar) unit, other things being equal 



The average elasticity of prius and demand for the period under study 
may then be calculated as fo!Jows: 

where 

£p=bP11D 

Ep,. = tfP111D 

Er~aCID 

Ep is the price elasticity of the commodity in question 

Ep,. is the elasticity of the commodity in question with respect to tl;e price 
of the alternative commodity 

P1 is the average of price obscrvatiom. i.e. EP11n 

P11 is the average of the price observations of the alterna~ive commodity 

C is the average of income observations 

D is the average of demand observations 

Ee is the elasticity of income 

When analysing price time-series, planners must make sure that they use 
constant prices, because inflation, both within the national economy and on the 
world market, makes estimations based on current nominal values useless. In 
this connection, developing countries should encourage the preparation of 
realistic price indices for deflating time-series data, which are expressed in 
current prices. 

There is ample scope for estimating different elasticities in the everyday 
work of the planner. provided he has sufficient and relatively reliable statistical 
data on the treated economic variables. It should be noted, however, that while 
econometric models need not be carried out by the planners themselves, it is 
they who should tell the statisticians and econometricians what kinds of 
econometric analyses arc needed. 
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VI. Stages in the preparatioo of indmtrial plam 

A. EYolution of an •nclustrial plan from a draft national plan 

As has already been pointed out, .l national plan, in whatever depth, is a 
prerequisite for an industrial plan. The national plan sets the overall objectives 
and specifies the role of each economic sector in ihe development process. It 
allocates the n.1tion's financial resources, its labour fJrce and natural resources, 
and it co-ordinates sectoral targets. To facilitate sectoral planning, the draft 
national plan must provide, at the very least, the following indicators for ten to 
fifteen years: 

(a) Growth of populati...,n and the labour force, as well as distribution of 
the labour force among difierent sectors of the economy; 

(b) Growth of national inr,ome and the shares thereof of consumption and 
of savings; 

(c) Estimation of financial resources and the allocation of investments 
among the sectors; 

(d) Growth of stock of capital and its main structural components and 
changes in the capital-output ratio; 

(~) Growth of exports and imports. 

A decisive influence on growth is, of course, the savings rate of a country. 
Savings are a prerequisite for expanding productive capacities. They come into 
existence when some part of the national income is not used up by currer t 
consumption but is used instead for expanding national production, or kept in 
inventory to be consumed later. It is also possible for savings to he borrowed 
from other countries or to ~ received as gifts. S:. vings can be hoarded or 
loaned out; they can also be used immediately to form capital. 

The part of savings required for adding to the existing stock of capital K 
and for working capital during one year is called current investment / 11, or new 
investment. If, for convenience, we assume that savings are equal to new 
investment, we can express the national income Y as follows: 

Y=O+/P+Cl+l•+E-M (6.1) 

where CP is private consump!ion, /P is private new investment, C• is public 
consumption, /I is government new investment, Eis exports and Mis imports. 

B=E-M (6.2) 

where B is the: savings from abroad. New investment can then be expressed as 
follows: 

/" = /P +/I (6.3) 
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Y=C+i"+B 

where C is total consumption. If we add to both sides of equation (6.1'") the 
value I' of investment required for replacement of worn-out fixed assets, we get 
the following: 

y = 1• + c + /R + /• + B 

N=C+I+B 

where I is gross national investment and N is gross national income. 

(6.4) 

(6.4'") 

The greater the ratios 1n1y and /IN, the greater the investment that can be 
channelled into capital formation. Th~ central planning body must estimate the 
above-mentioned ratios, and it must also project the availability of foreign 
loans and the costs of debt servicing to have an idea of the financial resources, 
in local and foreign currencies, that will be available for national development 
in general and for the industrial sector in panicular, both public and private. 
Tables 16 and 17 are suggested models for tabulating some of this information. 

Table 16. Sources and applications of ian~:mnt for the industrial sector 
(Million dollars at 10 prices) 

/lrrff 

Applications 
Gross domestic capitl'I formation 
Gross domestic investment ir 

fi•ed capital 
Increase in inventories 

Sources 
Financin1 of capital formation 
Gross national savings 

Provision rr for consumption 
of fiud capital 

Net savinp /P in private sector 
Net savinp /I in public sector 
Savinp from abroad B 

( nel pcsition in current 
balance of payments account) 

Yror 

Table 17. lnnstment requirement for the Industrial sector 
(Million dollars at t0 prices) 

_,.,_,,. ___________ !() I 1 11 

Public 
In !.x:al currency 
In foreisn currency 

Private and traditional 
In local currency 
In forei1n currency 
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1. Analysis t1/illtlllstrial prodaction 

The planned gross investment ratio Jecid~ tnc: pro;x>rtion of supply of 
consumer goods to capital goods in a country. Thi:; can be easily explained on 
the basis of equation ( 5.19). 

X= W+R+I+C+E-M (5.19;a) 
(repeated) 

where X is gross product, W is total intermediates consumption, I is gross 
investment, C is total consumption, £is exports and M is imports. If we assume 
that total exports equal total imports, then equation (5.19'") can be rewritten as 
follows: 

X=W+R+J+C ( '1.5) 

If we further assume that gross inventory remains constant, then equation (6.5) 
can be simplified as follows: 

X= W+J+C 

Since N = X - W, then: 

N+I+ C 

(6.6) 

,6.7) 
(repeated) 

If we assume a closed economy situation, then the structure of the industry 
will take the following forr.1: 

(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 g" - .,, ;ndustries will be equal to the gross 
investment /; and the intcrmcdiat" Jds industries will meet the total 
requircmcr.ts of the economy for inte :lte goods W. 

However, because the capital and intermediate industries arc weak in most 
developing countries, their economics arc distorted. They depend by and large 
on developed countries for their means of production and for intermediate 
goods, and to balance imports of the latter they must export raw materials and 
agricultural products. If their economies are to be restructured, there must first 
be an analysis of the existing structures. 

It is important in the first place to discover the weaknesses of the industrial 
sector by comparing the demand for key products with the supply. The data 
may be tabulated in the form suggested by table 18. 

It would also be useful for a planner to compare the structure in his 
country with structures in other developing countries and in developed 
countries, especially those of similar population and natural resources. For this, 

lndu<mal 
prnJu(I 
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Table 11. Model for analysis or rhe structure of Industrial producrion 

l.nrol 
prndumnn 

l.nro/ prndurtinlf 
ln.1Jtmo11J 
+ = txpnrtr, 
- = rmpnrr<J 

f..<pnr11/1mpnrt< " /OO 
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he can use .. skyline" charts,26 two hypothetical examples of which, one for a 
developed country and one for a developing country, arc presented here as 
figures XII and XIII. However, it should be pointed out that this method of 
comparison has only relative meaning. For example, just because there are 
agricultural exports from a developing country does not mean that it enjoys 
food self-sufficiency; likewise, the net export of minerals may simply be due to 
a general weakness in the manufacturing industries. 

100 

> u c .. ·c:; 
;,;: 
-:; 
! 
o; .. 
0 .. 
Cl .. c .. 
~ .. 

Cl.. 

0 

A B c D E F 

Percentage of output 100 

Key: 

~ Netimport 

Actual output 

·"'~ Net export 

A - Agr:culture 
B - Mining 
C - Manufacturing (heavy durables) 
D - Manufacturiny (light durables) 
E - Manufacturing (r. oc··durables) 
F - Construction 
G - Finance 
H - Services 

Input-output labics, if they are available for successive years, arc a good 
tool for analysing an economy's initial state. particularly the structure of its 
indusay. for they can reveal interlinkages among sub-sectors as well as the 
economy's dependence upon foreign countri~s. They show how the structure is 
cnanging and the extent to which th'! economy is moving from ielatively weak 
interdependence to strong interdependence. Using input-output tables to 
compiue the structure in one developing country with that in other developing 
countries and in develooed countries is also very useful, for it can reveal 
possibilities for increasing intermediate proC:ucts. 

1•Skyline charts for developed and developing countries were given by W. Leontief in "The 
structure of development", Scitntific Amtr.'can. vol. 209. Nn. J (September 1963), p. 162. 
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~ 

Percentage of output 100 

Net import 

Actual output 

Net export 

A - Agriculture 
B - Mining 
C - Manufacturing (heavy durables) 
D - Manufacturing (light durables) 
E - Manufacturing (non-durables) 
F - Construction 
G - Finance 
H - Services 

A useful technique for revealing weaknesses in the industrial structure of a 
developing country is for the planner to triangulize the disaggregated input
output table. A triangulized, disaggregated table is one rearranged so that the 
zero entries are concer:trated within a single angle of the table. The technique 
may be illustrated by the following example. Table 19 is a hypothetical matrix 
of the economy of a developing country. In this form the table shows little or 
no particular pattern of either dependence or independence among sub-sectors. 
Once it has been triangulized, however (see table 20), the structural weaknesses 
become clear. 

Table 19. Hypothetical Input-output table ror the economy or a denlopin& country 

U 111 of P'°""" i 
SourrtJ of 

C &nJufffpliOfl F1t1of dtfffond prot/u(t i Total 
OJ 1n1trmtd1a1t availability 

Sub- /.n(af Loral nf 

''"or } J ' Total rmuumptlon Expo'1J lmpo'1J P'°"""'o" produrt i 

I J 2 0 4 JO 20 10 10 29 J9 
2 0 2 0 0 40 I~ 25 0 42 42 
J I 6 2 2 10 lO 0 II 10 21 
4 0 5 0 J 30 JO 0 24 14 J8 
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Taltle 21. Triuplizetl ltnodietical U.,.-ot1lpllt taltle for tlte ec:GllMIY of• llnelopillc 
co.try 

Usr• of pr.JtbKt i 
s-cnof 

Couu.pt- Fllllll~ 
"""""' i 

Tottll 
,,. ut1'n11nlii11~ OYllilllbi/ity 

s• ---- l..Dco/ l..Dco/ of 

'"'"' ] ' I J Toto/ ~liorr E:i/NNt• ,,.,,,,.,. ,,,.,.,; .. pr°"1lcl i 

2 2 0 0 0 40 15 25 0 42 42 
4 5 3 0 0 30 30 0 24 14 38 
I 2 4 3 0 30 20 10 10 29 39 
3 6 2 I 2 IO IO 0 II 10 21 

Table 20 reveals that s.ructural interdependence is rather weak. !t shows 
other structural features as well. The sub-sector producing product 2 has highly 
backward linkages, and its output goes almost entirely to final demand, 
particularly exports. The sub-sector producing product 3 has no backward 
linkages but very strong forward linkages, and half of its production goes to 
final demand; half of product 3 is imported. One fourth of the p1 oducts of 
suo-sector i are imported and one-fourth are exprrted; this would be typical of 
a sector with a wide variety of products, such as agriculture, where certain 
products are exported and certain other products must be imported. 

To permit a dctr.iled &tnalysis, the table should !>c disaggregated to show 
which products are exported and which arc imported, although this can also be 
done on the basis of balances. Comparing the triangulizcd tables over time 
makes it possible to evaluate changes in structure, particularly to learn if the 
import-substituted and expert-promoted industries have developed backward 
linkages with the primary sector. If, for example, :he sector that comprises 
import-substitution industries docs not develop backward linkages with the 
national economy, it will not be of any use in restructuring the national 
economy. 

Of similar interest is evaluation of the development of basic and 
intermediate industries and their !ntcrlinkagcs with the rest of the economy. 
Supplies of consumer goods and services and carital goods must stay in the 
same 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 ratio between the net value 
of supply of capit~I goods and the net value of supply of investment goods 
must be kept at 1:4. As long as tnc planned investment ratio docs not change, 
supplies of both kinds of goods must grow at the same rate. If, however, the 
gross investment ratio increases as income grows, then the supply of capital 
~oods will increase relative to the supply of consumer goods and services 

Analysis of the production of capital gnods (means of production and 
intermediate goods). Dural.le capital goods maintain and expand the stock of 
capital in an economy. They usually take one of the following forms: 

Buildir.gs 
Installations 
Power machinery and pow~r equipment 
Installations for storing an4 transmitting 
Machine tools and other t:~hnical equipment 
Tools, devices and models , 
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Lifting gears, conveyors 
Vehicles for rail and road; ships and aircraft 
Laboratory instruments, measuring instrumenb, testing apparatus and 

weighing machines 
Factory and office a::iparatus and equipment 

Somt" commodities can be used interchangeably as durable capital goods 
or as intermediate goods. Steel, for example, is an intermediate product if 
processed by the mechanical industries but a capital good if used in 
cor.structi'ln. The most precise way of analysing demand for capital and 
intermediate goods is, of course, through balances. In the initia1 stages of 
industrializauon, developing countries must concentrate on balanci1ag the key 
capital and intermediate products, such as cement, steel. oil products, sulphuric 
acid, fertilizers, tractors, lorries and agricultural pumps. 

As was discussed at the beginning of chapter V, balances should be used 
for sub-sectoral planning. Cement, for example, should be balanced in 
connection with the planning of the building and construction materials sub
stctor. Such a plan must exiamine the possibilities of using alternative materials, 
for example, bricks, lime and tiles; it should recommend the most practical 
d:sign for different constructions, and it must take into account the availability 
cf raw materials. 

AnalysiJ of the oroduction of consumer goods. The ultimate goal of a 
country's planning process :s to raise the standard of livi.ig of the people by 
better satisfying their basic needs for consumer goods. With this in mind, the 
national plan should address the question of standard of living. 

Basic needs must be analysed in pacbges. For eumple, in elaborating the 
need for food, a planner must seek the optimal combination of nutrients: 
proteins, including both animal and vegetable proteins, fats and carbohydrates, 
and also mineral salts and natural vitamins. This combination, or package, 
m~st a~cord with the tastes, traditions and customs of the people and of course 
with the availability of food. Moreover, the value of total basic needs satisfied 
in :l country during one year must equal the value of manufactured and nor.
manufactured consumer goods and services from both local and imported 
sources. 

Work on a draft national plan should begin witt. an analysis of the past 
living standards of the population. This would of course mean calculating 
hi~torical per capita consumption for basic needs, such as food (not only in 
terms of processed and unprocessed foodstuffs, but also in terms of protein and 
calories), textiles, footwear and housing. It would be useful to determine these 
past per capita consumption figures, or norms, in the form of time-series so as 
to assess ;he progress, or lack thereof, in satisfying the basic needs of the 
population. To understand the needs of the poorest people, it is important that 
the planner disaggregate consumption according to income, and that he do this 
for be.th urban and rurnl populations. Table 21 is a sample table for this 
exercise. It would be useful, too, to com!l;ire these norms with those of other 
countries, developing and developed. 

It is essential that the planner solicit the ideas of public official~ i1nct of 
representatives of different social groups when he sets the levels of consumption 
that are to be considered acceptable. He should also identify the essentials for 
achieving these levels: investment, mastery of technologies, manpower. indus
trial infrastructures, imports, financing etc. 
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Table 21. Model tr.We for per capita ~mptioll by difftre11t 
iacome ll'OllpS (ubu/nnl) 

ltnn 

Protein 
Calories 
Footwear 
T:lltiles 

z J n 

The following indicators will help the planner in elaborating th section of 
the draft national plan on the standards of living. They should be worked out 
as carefully as possible and made consiste'lt on the basis of balances: 

(a) General indicators of the well-being of the population: the share of 
consumption in the national income; resources available for consumpticn; real 
per capita income, if pvssible, real per capita income for different strata of the 
population; indices for cost of living; 

(bj Consumption: daily per capita consumption of the main foodstuffs 
(grain and grain products, milk and dairy products, meat and meat j>roducts, 
fish and fish products, vegetable oils, sugar and potatoes-an average ration 
of about 3,000 calorics per :>erson per day); yearly per capita consumption/ 
acquisition of the main (non-foodstuff} consumer goods, such a-; falirics, 
knit~ed goods, leather, footwear; the number of durable consumer goods, such 
as radios, bicycles anc! television sets, per family or per 100 families; 

(c) Housing and municipal ~ervices: the average living space per person; 
the amount of housing constn.:tion in progress in rum! and urban area<;; the 
number of new housing :mits; the avaif1r.bility of municipal ~rvices, consump
tion of electrici:y, gas, water; the volume of work on domestic services rendered 
to the population; 

,'d) The type and frequency of transporta~ion services providi:d to the 
population; 

(e) Education: the number of 1,rimazy, s~-.:ondary and vocationai -;chools 
per 10,000 population; pianned ulditions in staff, st1.1dents an<l schools; 

({) Health care: the number of hospital beds, 6octors etc., per ;o,000 
people; 

(g) Cvlt~re: the number of libraries and rec!'eationai facilitir..r; the number 
of books, magazines, news9apers per ca;>ita etc. 

On the basil of the'IC indicators, th: indvstrial planner can ~lculate 
bal&nces for proceg~1.d food:i, textiles, leather and other n<,n-durable con~"mer 
goods, a& weil as for durable cons1•mer go<'·is, such as televisions, bicyc1es and 
furni:ure. 

n'" i>roilucts of liat't industry and the food inoustry make up over 75 per 
cent ;H thr. tntal volume ct consume: goods in most developing countriei;, .md 
the main supplie:- of ra·N mnterials for these industries is the agricultural sector, 
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the processed products of which account for about two thirds of all .:onsumer 
goods. Given this close relationship, the produ.:tion of consumer goods arid the 
production of agriculture and of o<her raw material sectors must be 
harmonized in such a way that the people's requirements are met. 

In order to eventually meet the anticipated demand for manufactured 
goods, the planner has to calculate and meet, by domestic production or 
im?On. the demand fN the associated intermcdia•e goods. Since a large part of 
these intermediates will be drawn from agriculture, this sector itself may have 
to be modernized, expanded and intensified, a task that requires capital inpu~ 
such as tools, machines and fertilizers from the industrial sector. In drawing up 
balar.ces for the basic industries that arc interlinked with agriculture, a planner 
needs to know the effect of investment in one industry on output in ott1cr 
indu!;tries. For example, what is the investment rc:tuired to pr,..,duce 1 kilogram 
of fertilizer and what is the effect of 1 kilogram of fertilizer on agricultural 
output? Technical coefficients that quantify these effects would enable a 
planner to calculate how much investment is necessary in one industry, say, 
fertilizers, lO increase output by one unit in :J.notber, say, agriculture. 

Though it may seem obvious, one more piece of advice should be given: 
before committing financial resources, which are limited, the planner in a 
developing cvuntry should first exhaust all possibilities for improving the 
standard of living in other ways. For example, it might be possible, during 
initial periods of industrialization, to increase productivity without large 
financi2l investments, by simply reorganizing production. 

Analysis of manp<'wer. Planning is always carried out with one m~in goal 
in mind: to raise the standard of living of the people and to create 'roductive 
jobs for them. Surplus population and unemployment and underemployment 
are the most intractable socio-economic problems faced in the great majority of 
developing cour.tries. Accordingly, draft muional plans should come to grips 
with manpower planning. and for this the following information should be 
available: 

(a) Present socio-demographic indicators: population size, including 
Ufban/rural proportions; social composition of tile population, including 
numbers of employed, unemployed and non-working wo1nen; 

{b) Long-term projections of size and structure of the populacion; 

(c) Medium-term estimates of labour resources and skills, as well as their 
distribution by economic sector and by region. 

The economic demand for skilled workers and experts may be c!etermined 
from two balance calculations: the demand for skilled workers and sources fo; 
meeting this demand; and the demand for engineers and expert~ with higher 
specializc<.i education and sources for meet:ng this demand, such as universities 
and colleges. 

The technioi.I coefficiem 11 , the number of man-hours of labour required 
to produce one dollar's worth of output by sub-sector i, can be estimated, on 
the basis of experience, as follows: 

L a,= X 
I 

(6.8) 

where L, is the total annual labour, in man-hours, needed to produce the 
planned annual outpur X, of sub-secror i. 
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Because the cocfficimt a; is based solely on J>3St expcrieo.::~. its applicat•on 
could lead to poor results, for it does not reveai hidcien u~rnploymcnt. Hidden 
unemployment must be :..-liminated in deve(l)ping countries, otherwise the 
labourer will consume more than he produces, producti(>n will become 
unprofitable and the economy wi!I !tagnate. It would therefore be s;.referable to 
adjust the coefficient a, to reflect international norms. 

The total requirements Lind of -'1e industrial sector for labour may then 0e 
::alculated as foliows: .. 
Lind= I: a;X/average number of working hours per person per ~ar (6.~) 

i= I 

The industrial plan must ascertain the ret]ui~men~ for skills by rroup, 
e.g. turners, welders, caQCnters and drivers. Fr ' tl!is it can use the following 
formula: .. 
Lim= I: ajX/average number of working hours per person per year 

•=I 
(6.10) 

where Lim is the requirement of industry for the group of slcills • and a; is the 
number of m:.n-hours of skills • required to produce one dollar of out:;>ut in 
sub-sector i. 

The overall labour force 11nd the various skills should also bt. disaggregated 
by industrial sub-sectl)r, taking into account the peculiarities of the branches of 
fhe sub-sector, as well as b:, type of ownership, that is, public or private and by 
modem vs. traditional. One way of planning the amoun~ of maupower in 
management and administration at tne sectoral and sub-sectoral levels is to 
e:stimate it on the basis of a regression analysis of the CoM>-Douglas function. 

Planning for the teaching sk•lls is also ex1remely important. Thi~ effort 
shou~d include the upgrading of exi!>ting skills and the training of young people 
taking up their first jobs. Such pianning must be done on a regiom! basis; it 
must take ioto consideration the skills requirements comruon to al! the sectors 
and it must ir1clude on·~he-job training, particularly at construction sites. 
Experience shows that the (;rocc~s of building industrial capacities, p;.irticut. fly 
l&rge industrial ccn:.plcxes and the associaterl i11frastructur<a1 facilities, mn serve 
as a mass or..-the-job training scheme. 

The balance of labour for a sub-~ctor cc:, be estir.iatcd, &iven information 
on planned out'1ut and using employment coefficicnt!i. as outlined in rable 22. 
The requirements for specific skills in each sub-sector can be es~imatcd in the 
~me way. 

Table 22. Model lable {M tsll111atillc tt .; labour reqalrnn111t of a nb-sector 

,,,,,, 
Output c>f branch i ( d<>llars) 
Avrrasc lal:!l'.'ur rcquirc;.,mt per 
dollar ou151 .. 1 of branc:h i 
(man-hours per dollar) 
T 01al labour required by branch i 
(man-hours) 

Brt111<k ~{ 1111>-"""' 1 -------
MN"" 1~€to"1 

I ) n 
·················••>••··········· 
P G P G P G P G 

Trllditm,,al 
.;r~tnr 

TMal/tJr 
n1b-r,rtor 1 
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Rcgior.al manpower balances assume importance because manpower 
planning for t'ie colmlry as a v.-hole d~ not necessarily reveal surplus labour 
deficits of certain skiH'> in a particular region. These balances may be usni to 
c:ictermine the advisat>tlity of encouraging people to move to econ'lmically more 
promising areas. They may be drawn up as follows: 

Labour force l\S per l January of year t 

+ New entrants into economic activities. including young people taking up 
jt?bs 

+ Graduates of universities. colleges and technical schools 

- Departure by reason of death 

Retirements 

+ Err.ployed people coming from other ;:-egions to work 

Employed people going to other regio11s to work 

VI orking people as per 3 i December of year t 

The 1abour force of a rcgit-n on I January of any year. for example 1 + 5 
or t + 10. may he cr.lculatcd on the basis of labour technical coefficients for the 
,Jiffcrcnt sectors of rhe economy within the region. The information shown in 
mode~ tab.le 23 will be requireci. 

T aide :;3. Modd tabk for estimatisc tlle labour ;eq11inmeats of a rtgiOll 

/1,-m 

Output of s~"or or sub·>ector 1 

(d'>l!ars) 

A~·era~c labour rc4uircmcnt per 
dollar output of sector or 
•ub-•cctor i (man-hours per dollar) 
Total !abo1.or required by sector or 
sub-sector 1 (man-hours) 

A •. -.cvltk" 

Drf{""'' 
Ofr1C11/1urol 
JUIJ..J,Ci11rJ 

'""'"'" 
D1ff1wtt 
11ul1111rial 

Ju/1-J,CIOrJ Otlrlr urtotJ 

Tottt/111 ,,,, 

''''°" QJ p~ 
/Jttt1uttry 

The difference between the labour requirement and the number of people 
who arc ab!e to work is indicative of unemployment (or, possibly, of a labour 
shortage) in the region. 

Shortages or surpluses of qualifications or skills can be revealed in the 
same way. It is advisable for developing countries to strengthen their regional 
planning by creating specialized units for this, as was suggested in chapter II. 
These units can also concern themselves with skills or with the distribution of 
natural resources, such as minerals, water and soil, within the regions. Regional 
planning is a prerequisite for locating n::w industrial projects and ensuring 
supply, and it can play a decisive role in averting pollution and other problems, 
such as road congestion and bottlenecks in public transport. 
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2. Plaaili1 die pwd Nk of die ~I sector 

The growth rate of O\'Crall GDP or of GDP originating in the industrial 
sector is determined mainly by the following relationships: (a) the investment 
ratio /•/ K; {b) the incremental capital-output ratio /•/ .1 Y; and (c) the output
capital ratio Y/K. The first two ratios reflect growth due to new investment; the 
third ratio reflects growth due to the improved utilizatiCJn of the existing stock 
of capital. with no new investment. Before setting a tillrgct growth rate for the 
industrial sector. planners should take into consideration the historical 
performance of the sector (for details sec discussion on stability. chapter IV. 
!'· 70). 

Growtlr of tlr~ indwtrial n~t output. The growth rate r:..S(t) .>f GDP 
originating in the industrial sector and attributable to new investment in this 
sector may be expressed as follows: 

n_1 _.1Y:..S(t+l) 
r iad\t) - finc1(t) (6.11) 

where .:f Yrnc1(t + 1) is the increase in GDP originating in the industrial sector in 
year t + l attributable to new investm~nt and finc1(t) is GDP in year t. 

The incremental output of industry can be estimated by elaborating the 
industrial plan at different levels of the hierarchy using iterative procedures. It 
should be pointed out that only on the basis of iterative procedures can we 
rstimate the value of the incremental capital-output ratio and only, of course, 
after having decided on the technology, the intermediates to be used, the 
design, and types of output etc. The construction periods and p<>tential capacity 
utilization should also be taken into account. 

The capital-output ratio KIY, as was explained in chapter Ill, expresses 
the relationship between the value of total stock K of capital used and the value 
Y of national income in the year t. It represents an aggregate of the ratios of all 
the sub-sectors, and one has always to remember that this aggregate ratio may 
be high or low according to which sub-sectors predomi11ate. Capital-output 
ratios may be affected by the intensity with which capital equipment is utilized: 
if some of it is standing idle or is used only intermittently, in other words, if 
there 1s excess capacity, the ratio will tend to be high. If, on the contrary, the 
equipment is used effectively, the ratio will tend to be low. 

It is important that the planner consider the possibility of increasing 
income by improving the utilization of available capacities and raw materials so 
as to increase the output-capital ratio. This can usually be achieved by re
organizing production in order to increase output with little or r.o additional 
investment. 

The rate of growth r.nd GDP originating in the industrial sector and 
attributable to better utilization of exisring capacities may be expressed as 
follows: 

r..-') =A r.nJ.t + I) 
1nd\.f Y,nJI) (6.12) 

v;here A ~nd(t + I) is the increase in GDP originating in the industrial sector in 
the year t + I due to the improved utilization of existing capacities and 
matcriab. 
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The total growth rate of industry r m.t is the sum of the rate of growth due 
to new investment and the rate of growth due to improvement in capacity 
utilization: 

r mo! = r.'no1 + r~ (6.13) 

Not only must one calculate the total rate of growth of gross value-added 
originating in industry as a whole: and in the \"arious industrial sub-sectors. but 
one must also calculate the rates of growth for the different sections (sc:c: 
table 24). It will be rcmcmbc:rcd that an industrial plan is divided into thrc:c: 
sections: (a) the section covering activities owned by the government and 
complctc:ly controlled by it; (b) the section covering activities owned by the 
government but difficult to control; and (c) the section concerned with pri,·ate 
activities. Because: thc:sc: three sections arc relatively homogeneous. their 
individual rates of growth for gross \"alue-added can be estimated more 
accuratc:ly than the gr<'·· 11 rate of the entire industrial sector. 

,,,.,,,,,.,. J1ib.U<IOT I 

,,.,, "'''°" J : J ' 
Section I I acti\·iue• owned and 
controlled by the gonmmenl) '11 ':1 '11 , <I 

Section 2 I acti11itie• owned by 
the 10,,.crnment but difficult to 
control '1: ':: '1: r ... : 

Section J 1acm·it1e• of the 
pri11atc sector) '11 ':1 ,., r,. 

This procedure is referred to as bottom-to-top planning and is comple· 
mentary to top-to-bottom planning, which starts with the first draft of the 
national plan. The planner can also distinguish between growth rates for 
different periods, such as the medium ierm and the long term. although the 
growth rate for a long-term plan may not necessarily benefit from the bottom
to-top approach. 

8. Sub-sectoral planning 

I. Analysis of the s•b-sector's initial state 

The suti-sectoral plan. irrespective of scope and period, has to be founded 
on an analysis of the sub-sector's initial state as well as its potential state in the 
future. The quality of the plan depends. however, on the quality of the 
information available on the current performance of the sub-sector. If a 
workable planning process is already in place, then the economy's initial state 
with respect 10 a new plan will be identical to its final stale under the current 
plan. In practice this is not quite so straightforward because work on the new 
plan must start at least a year or two before the current plan terminates. 
Planners must therefore estimate the e"tent to which the current plan will have 
been implemented, and they will have to predict its probable outcome. 
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Countries that lack adequate information on the initial state of industry 
must organi:zt: a sub-sectoral survey. This is usually :he case in developing 
countries. where despite relatively long planning experience, there arc often 
largoc gaps in knowledge. 

A ~ood gras? of the cunent state of industry and an understanding of its 
past development make it possible to identify the main trends as well as the 
boulcncclts and disproponions that impede industrialization. Such kinds of 
analysis arc necessary not anly for the preparation of new pl:.ns but also for 
their elaboration and follow-up. 

The staning point for information-gathering is an e•:aluation of existing 
sub-sectoral capacities. which can usefully be described from four standpoints: 
theoretical output capacities; rates of utilization; type of ownership; and, in the 
case of the traditional ~or, possible output (sec table 25, a model table for 
arranging this information). 

"""""'" of Jlr..., i 

TIMe 25. Sd-sectonl capacities ud tlleir nln of .. ilizaliclli 

Pvb/U' vrtor 1"'n¥t11' JICltN 
··l'ombl' 

------- ,,,,,,,,.., .. Total 
Rt11~of R11uof of"'""""""' ""tlilablr 

Cq«ln 11n/1:t1rUn. Cap«11_,. "'"•:OllOll ~:or r:tqNJ<ll_r 

A~"'"I' ,.,, 
of •11/1:.tiorr 

Information on inputs for different manufactured goods and on their 
sources, reveals consumption patterns. the role of domestic industries in 
meeting demand, and the extenl to which a country is dependent on foreign 
sources for meef ig final demand. This analysis. which may be organized as 
sugges1cd in table 26. must also take into account the expons of local 
indusrries. 

"'""""' nf 
ll'""P I 

Table 26. SOlll'ces of ma•llfact•red &oods 

I.Mal'"'""'""" --- -----
Prrvat, 

Swru1 r>f 
""'1111/0<'111""' 

l(oodJ for J,,111'111< 

<011J11mpt1nr1 

f.t1'ol '"'""'" 

An assessmenr of the natural resources and intermediates required for the 
production of the sub-sector in question is needed for deciding the direction, 
and the limi1s, of its expansion. The natural resources, both renewable and 
non-renewable, that must be assessed can be grouped as follows: (a) energy 
resources; (hJ limber and minerals; (c) agro-biological resources. 
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Agricultural surveys should be conducted for those sub-sectors ,,f lighr 
industry tha1 depend by and large on agriculture for !heir inputs. so as ro find 
out the l)·pcs. qualities. quantities. cosls and locations of natural resources and 
agricultural products that arc polcntially available or currently being exploited 
and whether they arc being used locally or being exported. Similar sur•cys 
should be conducted to quantify forc:st and fishery resources. and their 
maintenance and reproduction. 

The surveys should disclose the yields of each crop in each region. as well 
as the consumption of inputs such as fertilizers and pesticides. and the different 
le\·els of technology. which will permit a restructuring of the agricultural sector 
to improve its producti\·ity and help it to better satisfy the needs of the 
industrial sector. The surveys should also identify the potentials of each region 
and should find the reasons for discrepancies between <actual and potential 
outpuls as well as the reasons wh) some techniques aR more cffccti\'c 1han 
others. 

To secure the agricultural inputs for industrial processing it is important 
that the planner analyse the pricing of inputs and <>utput!. the fac!ors 
explaining this system of prices, for e:rample. the need to keep urban •vage~ low 
or the need to meet external competition. and their consequences for 
agricultural de\'clopment. 

2. Concentration of prwluctfon 

One of the ad1;antagcs of sub-sectoral planning. a~ was noted in chapter 111. 
is that it allows the production of a certain produc. or group of similar 
products to be concentrated at a single prodm·ing unit so as to ben.efit from 
economics of scale. In calculating potential economics of scale. the planner 
must take into account the disadva:•lages of incre.ising production al a single 
site. For instance, one cannol locate all tomato processing in a centrali1cd unit 
because rhc cost. including that of wastage, of transporting the tomatoes from 
different agricultural areas and baclc to the markets. would be too high. 

The same consideration d,>cs not apply. h<>wever. to iror. and steel. whtre 
concentrating production in one complex is justified. unless. of cour!;e, demand 
is so great that it exceeds the 09timum capacity of chat particular kind of 
production unit. in which case a sccord complex ci>uld be considered in 
accordance with the availability of raw materials, energy resources. markets etc. 
When the concentratwn of production is planneo. the planning should also 
cover the private sc1.:tor. where licences for pro<fuction units should be issued in 
accordance wilh 1he results of such analysis. 

3. Spuiolit.ation 

When planning the s•Jb-sectors of an ir.dust:y that produce heterogeneous 
products, such as Ilic mechanical and electrical industries. existinJl produc1ion 
capar.itics sh.mid be rcorgani1ed and restructured in harmony with planned 
one!'i, with th: aim of conccntraling the produc1ion of similar goods in single 
units. For C).:implc. a large number of factories in the engineering industries 
commonly pr.1c1uce similar products. such as gearboxes and bolts. 
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Exampl~ 6.1. In a certain developing country there exist three mechanical 
engineering factories, A, 8, and C, each producing three types of gears, I, 
2, and 3, with the following y~rly output: 

Tyµ of Y rarl}' °"'fl"' (1/rorua11d lllfils) 

grar A B c l"o1a/ 

I 20 40 10 70 
2 20 10 100 130 
3 30 20 20 7fJ 

!f production is reorganized, each factory will be able to substantially 
increase the productivity of its machines and labour by specializing in one 
product: Yrarl}' oulpul (1/rorua11d unirs) Typrof 

grar A B C Tora/ 

I 
2 
3 70 

70 
130 

70 
130 
70 

Higher productivity of machines in these three factories may mean 
additional output could be produced with littk or no additional 
investment. As shown in the above example, the batch sizes of the 
products increase, so it may be possible to · ~hieve economies of scale and 
thus the same volume of production at reduced unit cost. 

The privat~ sector must not be forgotten in such a rationalization process. 
In the first place, licensing policies should be completely in line with the sub
sectoral plan. Policy should discourage duplicate production. It is common in 
developing countries to license a number of assembly factories for television 
sets, radios, automobiles etc., but the limited sales market prevents these 
factories from mass-producing certain components that are usually mass
produced. It might, accordingly, be more economic-al for a country to 
concentrate investment/production, be it private or J>Ublk, in a single, say, car 
factory or television factory, so as to achieve economies by mass-production of 
components. In the second place, the planner should explore possibilities for 
creatin1 core industries to serve relatively small (national) markets. In the 
mechanical engineering sub-sector, for example, a centralized foundry or 
forging factC\ry, as well as the production of standardized parts, can play a key 
role in industrialization. For this purpose, the planner should collect 
information on production volumes and arrange it as suggested in model table 27. 

Tablr 27. Production •olumn by procluci•c ualt aad product 
eroap 

l'rmlrr·111f 111111 

I 
2 
3 

" 
To1al ou1pu1 

f'rodu<t tffDllp 

1 J m 
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4. Prod11ct mix 

In planning a sub-sector it is important to combine different kinds of 
production in an optimal way. For example, in planning the iron and steel 
industry we must decide which stages of production and services to include at 
each production site, so as to maximi1c utilization at the site of all by-products 
generated there and to reduce the cost of transporting intermediates from one 
site to another. Combined production also plays a key role in the chemical 
industry, where the inputs and outputs of many chemical reactions arc strongly 
interlinked. Herc especially it would be desirable to create complexes that bring 
together the different branches of the indus!ry. 

5. Complementarity 

The sub-sectoral planner needs to survey the producing units of the sub
sectors to uncover possibilities for co-operation between small-scale and 
traditional industries and large-scale industries. It may be possible to imcgratc 
small-scale industries within the larger industries by assigning them to carry out 
special operations or to produce parts as sub-contractors. Components that 
require labour-intensive operations and assembly of segments could be handled 
by the small-scale and traditional industries, enabling these industries to 
participate actively in industrialization and widening rcinvcr,tmcnt possibilities 
and employment opportunities. It should be ;iointcd out, however, that to get 
co-operation between handicraft and small-scale industries on the one hand 
and large-scale industries on the other, the government will have to organize 
training in the necessary skills. 

6. Integrated demand forecasting 

Long-term forecasts arc an important componc:ll of industrial sub-sectoral 
plans. They usually look ahead ten or fifteen years d..1d arc routinely applied in 
a number of cases: (a) in analysing demand for the major groups of 
commodities, for cxamµlc, steel, sulphuric acid and processed food; (b) in 
analysing demand for labour, strategic raw materials and $nergy; and (c) in 
estimating the depiction of non-renewable resources. Demand for some 
materials should be analysed on an integrated basis. For example, demand for 
food must be analysed 011 the basis of a whole group of food pre.ducts because 
demand for one product could easily be up~t if ccnsumers switched to another 
product. Integrated demand analysis is also called for in the cases of 
construction materials and energy. 

Sub-sccto»al planning req;iires qualitati1'c information on the most 
economic way to satisfy demand for different commoduies. This need can be 
illustrated by looking at the building materials industry, where the planner 
must try to identify th~ types of construction. He should seek ways to expand 
the output of certain construclion materials, and he s.1ould also design policies 
to encourage their use. Where limestone is available, building dcsigm that use 
limestone should be encouraged; and where bamboo and wood arc available, 
these should b~ used as much as possible. At mine~ and mineral processing 
sites, it might be feasible to make masnnry mortars, flooring tiles and the like 
from the usually abundant fine silicons and dolomitic wastes that would 
otherwise be.: disposed of. 
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C. Prepantion of new projects and their integration in the industrial plan 

1. lterotwe proceaus for i"""strial pltllllliag and tlle role 
of project puparotion 

As :haptcr II pointed out, comprehensive planning begins with the draft 
national plan, which is divided first by economic sector and next by sub-sector. 
The planners then elaborate the sub-sectoral plans, their aim being to make 
optimal use of the country's resources. This approach is rcicrrcd to as top-to
bottom planning. 

A good industrial plan consolidates the findings of the separate sub
scctoral analyses, which in their turn must seek to co-ordinate the capacities of 
the sub-sector as well as to illuminate the interlinkages with other sub-sectors 
and other sectors. The benefits of this kind of planning can be impressive, since 
the plans will have been laid with regard for what is actually taking place in the 
sub-sector. Well-prepared sub-sectoral plans are, accordingly, the foundation of 
the overall industrial plan. 

After having analysed the existing capacities of a sub-sector, the planner 
can procccJ with drawing up balances of its key products over different 
periods-that is, for one year and for both the medium and long terms. The 
left-hand sides of these balances, that is, domestic production, imports and 
inventory and stocks (sec equation (5.1) and examples 5.1 and 5.2), arc the 
most important consideratiou. If there is uncovered demand, it would be 
preferable to increase domestic production rather than to increase imports. 
This can be done by improving the utilization of existing capacities and by 
increasing capacity through new investment. The new investment needs will 
tentatively determine the nature, size and scope of new projects or expansion of 
the existing capacities. If balances have been drawn up for the individual 
regions, they will suggest where the new capacities might be located. 

In order to calculate the investment requirement for the industrial sector, 
each sub-sectoral planning unit or its equivalent must tabulate incremental 
capital-output ratios l"IY, designated here as S, for all its branches. Calculating 
these ratios for alternative technologies (see model table 28) will facilitate the 
choice of technology. Rows 2 and 3 of the table show how to determine the 
investment requirements when the three alternative technologies permit the 

Table 21. Model for calculation or ln•ntment requirements for additional output •la 
altematln technoloaJn 

TultnoloKy J 

II Ill 

lncrcmcn1al capi1al·ou1pu1 ra1ios for al1erna1ive 
1cchnologies j U = I, II, Ill) in a given sub-secior S 1 Su S111 
Envisaged addi1ional produciion 6 Y t.Y t.Y 
lnves1men1 rcquircmenl» for addi1ional ou1pu1 S1 x t.Y S11 x t.Y S111 xt.Y 
Envisaged addi1ional produc1ion 10 be equipped wilh 
1echnolo1y JU= I, II, Ill) 6 Y1 6Y11 6Y111 

lnves1men1 required for lhe envisag:d addi1ional 
produClion capacily in a given sUIMCCIOr S1 X 6 f1 s 1xc.r11 s,x t.Y11 , 
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same additional production volumes. However, if some of the technologies · 
traditional and small-scale and some arc advanced and large-scale, 
additional production volumes will probably not be the same; in this c.. 
rows 4 and 5 will apply. 

The planner must not forget to compare these average incremental capital
output ratios with the corresponding ratios for the traditional technologies of a 
sub-sector. He must also clearly distinguish between activities that should be 
expanded within the public sector and those that should be expanded within the 
private sector, in line with the plan; having done this, he will be able to assign 
the required investments to one or the other sector. 

The investment requirement /~ for additional output of sub-!:cctor i can be 
calculated as follows: 

(6.14) 

where K1 is the incremental capital-output ratio for the technological alternative 
j and Y,1 is the planned additional output of sub-sector i that would be based on 
technology j. 

The invcstmen! requirement for additional output must be broken down 
into yearly requirements /l'(t). This calculation provides for the preliminary 
estimation of investment required from public and private savings (see table 29). 

S11/J..uctor 1 

lndus1ry sector 
as a whole 

Table 29. Model for calculating in•ntment requirement 

Privau 

Traditional 
Total 

pnvatr 
fora/ 

su/l._Jrttor i 

If the projected investment requirements for the public industrial sector 
exceed the sector's allocation foreseen by the draft national plan, then more 
licences could be issued to the private sector, providing, of course, that the 
planned allocation of private savings for the industrial sector has not already 
been exceeded. If the capital requirements of both the private and public 
sectors exceed the planned savings, then the planner has to reduce the former; 
this can be done by opting for more labour-intensive processes wherever 
possible, bearing in mind that both labour and training facilities must be 
available, or by postponing projects that are less urgent. 

In a similar manner, the planner may calculate the labour requirements of 
the sub-sectoral plans, after adjusting these to the capital available. This 
exercise should be carried out on a regional basis. If some regions are seen to 
suffer from a shortage of labour while others have a surplus, the planner should 
consider either shifting the surplus labour to labour-short regions or shifting 
some capacilies to surplus-labour regions. Special emphasis should be given to 
the pr(Jblems of education and training. Similar exercises should be carried out 
for the requirements of the planned industrial capacities for energy. If, as can 
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h:tppen, the energy balance shows supply bottlenecks, it may be necessary to 
postpone some energy-intensive projects and to give priority to establishing 
energy-generating projects, such as thermo- and hydroelectric power-stations, 
including electricity distribution systems, and to establishing refineries for 
processing natural oil or coal mines that would provide coal for thermoelectric 
power plants. 

Backed by these iterative techniques, the planner can arrive at a morc-or
less-balanccd industrial plan that indicates (a) which existing capacities could 
be better utilized, and how, and (b) what new capacities could be created, 
where, and with what technologies, inputs and outputs. These new capacities 
will then become the departure point for project preparation. The costs of new 
projects must be carefully estimated so that their foreign exchange and 
domestic financial requirements can be included in the medium-term plan. 

With detailed sub-sectoral plans in hand, it becomes possible to explore 
the further potentials of the industrial sector, as suggested by the available 
resources, and to integrate new and existing industrial projects. The individual 
projects contained in the 5ub-scctoral plan should be technically feasible and 
economically justifiable. The preparation of technically and economically wcll
conccivcd industrial projects constitutes "bottom-to-top" planning. 

Industrial projects should be prepared systematically. Just as industrial 
planning is a continuous process, so also is the preparation of industrial 
projects. Indeed, the two processes arc mutually reinforcing. Information 
generated by sub-sectoral analysis, as, for instance, the capacities to be added 
and the preferred technologies and sites, arc valuabl~ inputs for project studies. 
In the same way, information generated during project preparation, such as 
available technologies, alternative inputs, outputs, by-products, necessary skills 
and investment, is indispensable for sub-sectoral analysis. 

Developing countries will be better able to prepare and implement sound 
industrial projects if they can establish and strengthen their consultancy 
engineering capacities, for it is expertise of this kind that is needed to assess the 
feasibility and commercial profitability of the projects. 

2. Financial and commercial evaluation of industrial projects21 

Investment profitability analysis focuses on the ratio between profit and 
capital. It is extremely significant for identifying commercially sound projects. 
No production capacity, whether owned by the public sector or the privar.c, can 
ever recapture the original investment if it cannot cover the cost of production 
and provide a net profit. 

The financial evaluation of industrial projects helps to reveal profitable 
investment opportunities; it also points out the measures and policies that will 
be needed to cover the losses of projects that, however essential they arc for the 
country's economy, arc commercially unprofitable under the prevailing market 
conditions. 

Industrial projects should be evaluated from a financial standpoint as they 
arc being prepared, with the evaluation being repeated, in accordance with 
iterative techniques, to reflect information received from the updated sub-

''For more details see Manual for tht P"paration o/ lnd11.11rial Fta.1ihili1y S111din (Uniled 
Nalions publica1ion, Sales No. E.78.11.8.S). 
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sectoral plans. Financial evaluation is the key to choosing among the various 
alternatives. which usually present themselves in the following areas: 

Type of process, with respect to technology or intermediates 
Scale of pre duction 
Combinations of output 
Location 

The commercial evaluation makes use of discounting methods based on 
net present values or on internal rates of return. The net present value (NPV) of 
a project is the value obtained by d~ounting, separately for each year, the 
difference of all cash outflows and inflows occurring throughout the life of the 
project at a fixed, predetermined interest rate. This difference is di~oi.ntcd to 
the point at which the implementation of the project is supposed to stan. The 
NPVs obtained for the years of the life of the project arc added to obtain the 
project NPV. 

The ratio of the NPV and the present value of the investment (PVI) 
required is called the net present value ratio (NPVR). The NPVR can be greater 
than, equal to or smaller than zero. When there is only one project in question, 
it should be gone ahead with only if the NPVR is greater than or equal to zero. 
When there is more than one project, the one with the highest NPVR should be 
chosen. 

The internal rate of return (IRR) is the ;\iscount rate at which the present 
value of the investment is equal to the present value of cash flows. The 
procedure used to calculate the IRR is the same as that used to calculate the net 
present value. However, instead of discounting the cash flow at a predetermined 
cut-off rate, several discount rates may have to be tried until the rate is found 
at which the NPV is zero. This rate is the IRR, and it represents the exact 
profitability of the project. 

Commercial profitability can also be assessed by simpler methods that 
look at the pay-back period and :he 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, including 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 planners are dealing with an investment under conditions of 
uncenainty, because of inflation, changes in technology, unpredictable demand, 
and hard-to-estimate construction and running-in periods, they should also 
examine sales revenues, capacity utilization and investment costs. These factors 
can be examined by uncertainty analysis, which is undertaken in three steps: 

(a) Break-even anaiysis determines the break-even point, i.e. the point ., 
which sales revenues equal production costs in one year; 

(b) With the help of sensitivity analysis it is possible to show how the 
profitability of a project changes as different values are assigned to unit selling 
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 if an improvement is felt to be possible by changing some of the variables; 

(c) Profitability analysis is carried out in the context of project preparat:on 
with the objective of improving the accuracy of cost estimates and, in turn, of 
profitability forecasts. 
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3. National economic ewdlUltion of indlutrial projects21 

The criterion of commercial r.rofitability has a serious limitation in that it 
docs not reveal the contribution of industrial projects to the national economy. 
For that purpose, a method known as social cost-benefit analysis was 
developed. It is an ctpproach that can be used to maximize economic benefits in 
the same wliy that commercial profitability analysis can be used to maximize 
profits. 

Commercial profitability analysis is based on .:xisting costs and prices. 
Economic and social benefit analysis is based on costs and prices that reflect 
the scarcity of goods and services in the economy. These latter may differ from 
existing costs and prices, in which case they arc called "shadow", or 
accoi.nting, prices. 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 cxprC'ss social values when these arc different 
from market vakcs.29 

Indeed, whl'n projects arc being selected, both their commcrc1al, th'.\t is, 
financial, acd economic benefits, expressed as rates of return, must be 
considered. In calculating the commrrcial rate of return of a project, its ~xisting 
costs and "encfits, over the •.ifctimc of the project, arc discounted; in calculating 
the ecom · c rate of return, it is the shadow costs and benefits that arc 
discounted. Nor, of course, are rates of return the only criteria on which 
projects are ~valuated. Other criteria that must be considered include the 
appropriateness of the technology and the timing of project implementation. 

Since in developing countries, public investment predominates, it is the 
planner who must decide among the various investment alternatives. To do 
this, he must assess considerable data on existing and new projects to ensure 
cons.istency between the investment programme and the target rate of growth 
laid down in the national plan, and he must sec to it that feasibility studies are 
curied out. National ~conomic plans set out national objectives and represent a 
starting point for planners, but they must be enrich~-i by the detailed feedback 
from ecor.omic evaluations and feasibility studies. In effect, plans must be 
rc!atcd to projects and projects, to plans. 

Bcc;imse developing countries are constrained in using fiscai and monetary 
policies alone tc influence the rate of economic growth, efforts directed at 
project selection assume relatively mor~ importance. Not only can the right 
project make a big difference in achieving national objectives, but the efforts 
that go into the selection c.tn themselves help bridge the gap betwten planning 
at the macro level and project programming ~.t the micro level. 

1'"fhose interesi~ in reading further on this subject may refer to Guid~lin~J for Proj~ct 
Cva/uatior, Project Formulltion and Evaluation Series, No. ~(United Nations publi,ation, Sales 
No. E.72.11.B.ll). 

19The problem with social cost-~nefit analytis is 11ta1 it is difficult to apply in practice, 
mainly because of the uncertainties inherent in constructing shadow prices. For this reason the 
methodoloay cannot claim to be 11olicy·prescr;p11ve; it is, no11etheless, sugesfr,1e of policy in that it 
can indicate whether the economy of a given c"untry would head in the ri1h1 d'.rec•io•1 if a certain 
set of projects were implemented. Moreoever, because o~ !ts demand~ fo1 1nforma.ion and I<'' 
riaorou, analyses, it breeds distipline and order in arproaches to project development. This, 
without doubt, iJ a very aood tiling, especially in viel" of the cor.siderat:.le time ar.d money tltat are 
spent on feasibility studies in 1eveloping countries. Ideally, accoun1ir.1 pri:•~ are determined usin~ 
linear programmina within the framework of a general equilibrium solutio'l. P,owe·.er, since linear 
pro11ramming is difficult to apply, partial snlutions are resor:ed to to contt:i:' • 1hc required 
parameters. 
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Example 6.2. 30 A project entitled "Fibreboard manufacture in Ruritania"31 

has been developed to illustrate in a simplified way the computations 
involved in socia! cost-benefit analysis. It follows the approach of the 
GuiJeff,;es for Project Evaluation. 21 

Basic information. Studies and surveys carried oul in Ruritania in the 
year tu led to the formulation of a project that would establish a fibreboard 
mill in a rural area of the country some 200 kilometres from the capital 
city. The area can maintain an adequate supply of seven-year-old Sllftwood 
thinnings for operating a small- to medium-sized fibreboard ::nill. The 
po:ential mill sites arc all near the main railway line connecting the Ptost 
important consumption centres. There are adequaic supplies of labour, 
land, electricity and water for industrial use in the area. 

The demand for fibreboard in Ruritania is not currently great enough 
to absorb the entire output of the proposed mill. which is 6,150 tonnes per 
year of fibreboard, hardboard as well as softboard. The increases in 
demand arc such, however, that by the year ts, the earliest that the mill 
could come into full production, the Ruritanian mad,ct should be able ~o 
absorb the total output. The pre-feasibility study had explored the 
commercial viability of the project on the basis of two-shift-a-day and 
three-shift-a-day outputs. On a three-shift-a-day basis, the mill will be 
working at 85 per cent of its absolute capacity, i.e. at the rate of 5,260 
tonnes per year. Commercial analysis has established the viability of the 
project at this level of output. 

lbe break-even point could be reached with an output of 2,820 
tonnes. i.e. at 46 per ccut of absolute capacity. while the pay-back period is 
3.3 years when the mill operates at 85 pe1 cent of c.1pacity. The commercial 
study gives much d.tta that could be used to test the sensitivity of various 
shortfalls in output, increases in costs or reductions in world prices, but 
the analysis here will concern itself with converting the commcr.:ial figures 
for an output of 5,260 tonnes into social accounting vall!es. 

Methodology. As set forth in the Guidt:lines for Project Evaluation, 
the two principal objectives of investment in developing countries arc 
aggregate consumption and redistribution of in.:ome. These objectives 
capture most of the other objectives explicitly or implicitly cited in 
development plans and strategies. For example, valuing outputs (exports) 
and inputs (imports) using a shadow price for foreign exchange when 
selecting a project could serve to achieve the goals of an improved balance 
of trade and an improved balance of payments. Similarly, using a shadow 
price for savings when selecting a project would take into account the 
project's effect on the savings rate, and using a shadow price for labour 
could achieve two other goals: a reduction in unemploym~nt and the 
redistribution of income. The choice of objective settled, the evaluation of 
national economic profitability simply ~ecomes an exercise in assessing 
consumer willingness-to-pay for goods and services. 

The direct benefit of the project is that i: saves foreign exchange since 
it replaces imports. An indirect benefit is the effect on consumption and 
investment in a situation where the savings rate is sub-optimal. An attempt 

'0 ihi~ example wa~ developed cm the ba~is of a paper to the Symposium on the Use of 
Srn:io·Eco1:omic ln•1eMment Criteria in Project Evaluation, Washington, D.C., 1973. 

11 Rurna;>ia 1s a hypothetical country. 
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has been made to calculate reinvestment benefits on the basis of the 
following formula: 

RB= [S(p" - I] (6.15) 

where RB is thi: rcinves(mcnt benefit, S is the total saving genc!atcd by the 
project in c nc year and p" is the social opportunity cost of capital. 

The costs to be attributed to the projccl arc the resources used to put 
up tht mill and operate it. A distinction needs to be made between 
domestic and C'Xtcrr.al resources. Further distinctions must be made 
between skilled and unskilled labour in the case of domestic resources and 
between lean and equity in the case of external resources. 

Since we arc not concerned in this analysis with a ranking of projects 
but simply with establishing whether the project under consideration 
shoutd or should not be included in the stock of projects to come under 
t:tc scrutiny of the government's proJjcct evaluators, our calculation is 
limited to a~scssi1g the present value of the stream of net benefits of the 
iJrojcct over its operating lifetime. 

We therefort: express t~c net aggregate consumption !.:cncfits over the 
lifetime of the project as follows: 

- I (B - C)t I S(pk -· 1) 
NPV - E . . l + E (6.16) 

0 IT 0 i+l 

\\"here NPV is the net prei.cnt value, Bar-: the sc;:ial benefit streams, Can: 
the social costs, t is the cpcrati11g life uf n. project and : is the social rate 
of discount. 

Valwotion of output. Fibreboard in Ruritania is mainly used in rhc 
constructior. industry but also to :i lesser extent. in fumiture-makmg and 
packaging. The pre-feasibility study stated that CIF prices increased 
appreciably in Ruritania between 1- 1 and toft., dt:srite the fact t~at wc>rld 
produo;tion has been continuously e:~panding and that subs~itute materials 
arc available. As a rc:.ult of domestic production, con~umers will have 
command over a sum of saved foreign exchange that they will be able to 
spend for other goo~s. We shall use CIF as the ur.it of account for valuing 
output since in this project it represents the amount of utility derived by 
consumers from thr operation in the mill. 

i"a/uation of direct mattrial inputs. The main inputs arc thinnings, 
sawmill waste and cucalyptu' for which there arc altcrnat1vc us_-s in the 
project area, especially for construction and firewood. We shall therefore 
assume market prices as reflecting their opportunity oost~. The study posits 
that the Ruritania Power Company could supply all f'1c c!c::tricity required 
by the mil.I at the established tariff rate. Since there is r.o subsidy element 
in electricity pri::ing, nor is there a rationing in electricity supply, the 
market price will be u:sed for "aluing electricity costs. Market prices will 
also oc used for water and fuel. The latter is also a domestic input, in that 
supply is obtained from the Ruritania Oil Refinery. 

Shadow price of labour. The mill will have a small labo11r force. 
Working three shifts a day, it can employ 106 persons, 88 of whom are 
unskilled or semi-skilled. The mill, which is to be located in a rural area, 
will withdraw labour from the agriculture i;ector. Because there is 
unemployment and underemployment in R:iritania, this withdrawal of 
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labour will not reduce output in agriculture. In other words, the marginal 
productivity of labour is zero, provided we ignore the disutility of work. It 
could, accordingly. be argued that labour should be taken as costless when 
the social costs of the project are being evaluated. However, in an 
economy where the savings rate is not optimal, i.e. the social discount rate 
ts lower than the rate of return on investment, we should place extra 
w<'ight on a unit of investment compared to a unit of consumption. The 
project would generate additional employment, which is likely to inc1ease 
the total consumption of ti:.:: community. Unless the increase in output 
exceeds the increase in consumption, labour is not, therefore, costless. 

Since we assume that the worker's propensity to consume is constant, 
whether or not he is employed, market wages are taken to reflect the social 
cost of unskilled and semi-skilled labour. Nor do we propose to use an 
accounting rate for skilled h?bour, since we feel that in the Ruritanian 
economy the wage rate reflects the equilibrium level of demand and supply 
in the skilled labour market. 

Shadow price of saving.f. Partly to :;i;nplify the calculations in this 
exercise and partly because It wot1ld seem realistic to de so, we will 
calculate the shadow price of savings according to the formula that 
represents the value of the marginal unit of investment in terms of present 
aggregate consumption: 

pk= rli (6. I 7) 

where p" is the shadow price of savings. r is the sc;;:ial rate of return from 
investment and i is the social rate of discount. 

Shado1o; price of foreign exchange. Foreign exchange in Ruritania, as 
in other developing countries, is not freely a\.·ailable 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 exct'eds its 
value at the official rate. The shadow price of foreign exchange, which is a 
means of measuring this excess, is a ~ey parameter in social cost-benefit 
analysis. In practice, however, it is difficult to determine this price, 
although we need not go into these difficulties here. F0r our present 
purpose we wiil use the Guidelines for Project Evaluation formula to get a 
first approximation cf tl-.e shadow price U of foreign exchange: 

U = r 1 T" _ Tariff rcven~e 
( Import expenditure 

(6.18) 

where r is the offic;a1exchange1ate. 

Socia: rate of discount. We have already observed that the social rate 
of return r in the private sector exceeds the social rare of discount i. This is 
a typical phenomenon in devr'loping countries and pose.; a problem in 
choosing th~ rldte for discounting futurr. benefit streams to tt.e present. A 
lower social discount rat'° wonld mean the diversion of resources from 
p1ofitable priv.itl'! sector invcst:nents :o public sector inv~stments. But 
there i~ need for adop&i'lg uniform treatment in both .;ector&, s!n.:! 
governments in developing countries vsually shoulder th.! respor.s;ibilities 
of both ser-tors. In lhe case of th.z fibreboard project, fm example, !he 
go\ernment is expr.cted to conrribute 57 per cent or the equity capital 
1hrot.eh its fin<.ncial institutions. 



We shall therefore use a social discount rate of the social time 
preference variety to derive present value. To dctcrm!nc the social rate of 
time preferences, we will use Ragnar Frisch's formula: 

D 
s = I _ D (6.19) 

where D is I - (I - B) [I - y(-w)], Bis the pure social time preference, 
y is the growth rate of per capita income and K' is the elasticity of the 
marginal utility of income with respect to income. 

Taking "' as equal to -2, following Frisch, B as 0.05 and y as 
0.02 yields a social time preference of 10 per cent, which we shall use for 
discounting benefit streams. 

Table 30 summarizes our calculations of parameters based on the 
assumptions and observations made hithcno. 

Tab~ 30. Value of parameters 

Output 
Direct material inputs 
Unskilled and semi-skilled labour 
Skilled labour 
Foreign uchange 
Social return on investment r 
Social rate of discount i 
Shadow savinp rate pk 

llolwlco1,."1ilt1 focttN 

0.81 
1.0 
1.0 
1.0 
1.28 
20% 
10% 
2.0 

The result. Table 31 presents the resource flows over a period of 
12 years, based on the parameters established in table 30 and corrected by 
the shadow price of foreign exchange. The total net benefits are discounted 
using a social discount rate of 10 per cent to derive the net present value, 
which equals 5,887,843 Ruritanian dollars. On the basis of this positive 
result, the project can be recommended for inclusion in the stock of 
candidate projects. 
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