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f Summary and Conclusions

1) The present study,'Capital Goods Industry", produced in a very

short time, has two objects:

(a) to describe the problem and the development prospects for
the capital goods industry;
(b) to make it poss.ble to design and organise a subsequent

worldwide study of this irdustry.

2) Capital goods constitute a complex grouping, comprising millions
of products, which are the basis for the accumulation of fixed
capital. Its study therefore requires a methodology which is
capable, initially, of ordering the principal facts. The choice

‘ of methodology which was made was intentionally orientated towards

possible use and action at national and international levels.

The classifications which were used derived from this option.
They combine, in a three-dimensional representation:

- The final demand, that is to say the sectorial use of
capital goods;

- The products as a function of technological routes,
that is to say their method of productionn;

- The developing countries, according to the existence
or not of a capital goods industry or of the initial
elements of the latter. Their interrelation leads to
a firet and, at this stage, broad typology of capital

goods.

It is proposed to continue to improve this instrument for analysis
and action, and to divide the sector into sub-systems which are

significant from the point of view of development policies.

3) The inadequacy of statistics is an obstacle when making a precise
diagnosis of the situation. It is necessary to improve the
statistical apparatus and to so arrange matters, for example, as

to make 1980 an improved reference year.




The situation in the capital goods sector has been approached

with the available information. Nevertheless, and irrespective
of the reserves of a statistical nature which must be entered,
and the corrections which remain to be made, these are not
likely to be of such a nature as to modify the fundamental
findings: 97 - 98% of capital goods are produced in the
industrialised countries. The developing countries only

contribute 2 - 3 of the production and 1.5% to world exports.

Only a few developing countries have a capital goods industry.
Production is concentrated in five countries, Argentina, Brazil,
South Korea, India and Mexico which produced 80% of the capital
goods of the developing countries with a market economy. Finally
six other countries, Chile, Columbia, Egypt, Pakistan, the
Philippines and Singapore and the territory of Puerto Rico

produced 12% of the capital goods.

The rest of the production, about 8%, is distributed between
12 countries: Algeria, Hong Kong, Iran, Malaysia, Morocco,
Nigeria, Peru, Sri Lanka, Thailand, Tunisia, Turkey and

Venezuela.

Finally 96 countries and 18 territories do not appear to have
even an embryonic capital goods industry. Amongst these
countries and 18 territories have less than 1 mi’lion inhabitants,
50 have between 1 and 10 million inhabitants, whilst 12 have more

than 10 millior inhabitants.

These findings lead to the search for specific and realistic
policies for the production of capital goods for each of the

groups being considered.




4) The need has become particularly urgent for the group consisting

of the smallest and poorest countries to analyse what production

policy covering which capital goods is practicable.

The policy of basic needs which is recommended within the
system of the United Nations could serve as a first criterion
of expression of the final demand. It will be necessary then
to examine the implications of this policy and the capital goods

industry in the countries concerned.

Unfortunately there does not appear to exist, at the present
time, any study on the corresponding structures between basic
needs and the capital goods industry. It is proposed to carry
out this, and the method of analysis involving interrelations
between final demand - production routes - countries suggests

that it is possible on the basis of this approach.

5) The existence of groups of capital goods common to varied uses

in the final demand, of analogous classes of goods from the point
of view of their production, suggest new approaches for the
strategy of entry of developing countries into these activities
and for the evaluation of investment projects by groups of

analogous products rather than product by product.

6) The recognition by the international community of a need to

create and to develop a capital goods industry in the developing

countries is the principal question to be discussed.

In fact the absence of a capital goods industry is without

doubt one of the most significant indicators of under-development.




The new economic order to be constructed can not be based

on a prolongation of the present international division of

labour. There are many reasons for this.

- Without a capital goods industry the developing countries,
even if they achieve rates of industrial growth corresponding |
to the objectives of the Lima Declaration, cannot escape from
their dependence. The latter will in fact be accentuated by
industrialisation. Their industrial fabric will depend
exclusively on the industrial and technological centres of
the industrialised countries. Internal integration of industries, |

and even sub-regional integration, would be almost impossible. !

The problem is therefore a political one. It does not relate
to interdependence - which is a state of fact -~ but on the

selection of its modalities, whether weak or strong.

- The capital goods industry, by its direct action and by
the indirect measures needed for its environment, is a motive
force behind development. It creates the conditionsa not only
for the exploitation of the industrial system, but also for

its self-reproduction.

In other terms the establishment of a capital goods industry
is one of the essential conditions for avoiding pseudo-transfers
of technology - that is to say their use without their assimilation.
Because it involves the domination of a large range of technologies
the capital goods industry, and the engineering infrastructure
associated with 1t, therefore makes it possible to escape from
a mimetic mode of transfer and so opens up the way for the

creation of local capacity for innovation. The essential condition



for the realisation of "appropriate technologies'" is the

establishment of the growing points for a capital goods
industry and of Research and Development capacities.
Technologies with an intensive labour content which
incorporate less fixed capital are not generally produced
in the industrialised countries - and there is little
prospect that they will be produced there in the coming
decade. This task can, definitively, only be carried out
by capital goods industries in the developing countries

themselves.

- The capital goods industries, taken overall, have the
characteristic of being relatively inexpensive in terms
of fixed capital investment for each job created. From
this point of view they are not such "heavy" industries
~«, for example, iron and steel production and agribusiness.
Their establishment and development therefore contributes
substantially to the fight against unemployment and under-

employment in many developing countries.

But it is these industries, by contrast, which require
highly skilled labour. Improving the skills of labour
could, at the same time, form in itself an objective,
since its realisation would contribute towards reducing
those inequalities which exist between the industirial
countries and the developing countries. The availability
of skilled labour requires not only specific "training"
actions, but also an adequate educational level. The basic
training provides the "entrance ticket'" into the capital
goods industry activity. This implies the consequent
orientation of the educational system in the developing

countries.

- The very logic of the Lima Declaration involves envisaging
the establishment and development of capital goods industries

in the Third World countries.




7)

In practice the realisation of the Lima objectives would
s1gnify a rapid growth in manufacturing production, a sudden
break with the rates observed in the past. There would follow
a demand for capital goods which woula be prcportionately
even greater. If this demand can only be met by imports
this will result in trading balance deficits which will
undoubtedly be insoluble. It is therefore essential that

part at least of the equipment should be produced locally.

An initial exploration into the future leads to establishing
the probable orders of size of what could be the growth of
the capital goods industries in the developing countries

and the consequences for international trading.

The use of the UNCTAD and UNIDO models (World Industry
Cooperation Model) shows that the general objective of 25%
set out in the Lima Declaration is excluded in the capital
goods sector. Hewever in the year 2000 a proportion of the
order of %% of world production of capital goods in the
developing countries would be coherent with the overall
objective. These projections, irrespective of the hypotheses,
also suggest that the industrialisation of the Third World
would constitute an enormous outlet for the capital goods
\ndustries in the industrialised countries, and so an essential

factor 1n the advancement of their economies.

In this way, and according to the hypotheses of the UNIDO
model, net exports of capital goods from the industrialised
~ountries to the developing countries would be equivalent -
despite the local production which 15 envisaged - to 40% to
A% of their 1970 production (as against 4% at the present
time). This therefore involves a major modification 1n the

structure of international trading, with mutual benefits.




8) The future will depend on the projects of the international

9)

partners, the compatibility or incompatibility of these, and

on the degree and modalities of these cooperations. The

image of the year 2000 cannot therefore result from mechanical
projections of past trends. Whilst thLe latter may form a
useful background canvas for reasoning the postulate that

the future will be a continuation of the past cannot be
sustained. It is therefore necessary to move on to prospective

projections.

This implies explicitly taking into account the actors
concerned, their projects and their strategies, together with
the identification of the strategies which concretely indicate
the objectives, problems, constraints and means of action of

the principal actors.

It is on the basis of the identification of these strategies
that the hypotheses of development of the essential variables
ir. the capital goods sector can be formulated and put f-rward

for discussion.

The retained hypotheses then form coherent combinations which

define the various scenarios which may be envisaged.

A proposal for a programme of studies has therefore been drawn
up so a8 to establish the logistic base for the Consultations
process and for the instruments of action for the national

policy makers.

As a consequence therefore the studies should be pursued

in the following domains:




- i)

- ii)

- 1ii)

-1 -

Further work and splitting of the typology of capital
goods to make the typology more operational.

Conceptualisation and measurement of the degree of

technological complexity of capital goods.

Correspondences between technical complexity in the
capital goods sector and the curricula of the

educational system.

- iv) Technological forecasts of the development which can

- v)

- vi)

- vii)

be envisaged from now until the year 2000 in key groups

of the capital goods industry.

Synthesis of the information on capital coefficients

by industries and the development thresholds.

The repercussions of a policy of bssic needs on the

corresponding demand for capital goods.

Continuation of research work on strategies for the
entry and expansion of developinz countries in the

activities of the sector:

- Analysis of products common to all the branches,

- Organisation of the productive apparatus according
to the strategies of standard workshops, integrated
production units, technological production groups

and the re-grouping of analogous nroducts,

- The development of the national and interuational
environment of national capital goods industries,

these being prerequisite conditions,




- Advances in national cugineering in the developing

countries.

- viii) Evaluation of the direct and indirect costs of job

creation.

- ix) Analysis of types of industrial arrangements practised in

the production of capital goods, and the specific

characteristics of technological transfecre.

- x) Improvement of the statistics.

This study progremme, which will obviously require time,
would be sctivated in order to supply the most urgent additional
elements to the present preliminary stndyv, particularly in subjects

i, ii, iv, vi, vii and viii.

It should be linked with the studies proposed, in this f.eld,

by various Regional Commissions of the United Nations.

Its realisation implies, and in particular in subjects ii, iii
and iv, collaboration outside the ICIS with research institutions
in the most advanced industrialised countries and, in the case cf
subjects vi and vii, close collaboration with representative
developing countries in each of various groups considered in this

study.



CHAPTIR 1

THE PROBLEM AND PROSPECTS FOR THE
DEVELOPNRT OF THE CAPITAL QOODS DNRUSTRY

1 - DIAGNOSIS OF THE PRESENT SITUATION

1. Making a diagnosis of the capital goods industry encounters

numerous difficulties.

a) There is no correspondence between the generally accepted

b)

c)

d)

economic definition and the industrial statistics. By
capital goods is effectively understood the sector producing
goods which contribute to gross fixed capital formation in

agriculture, industry, services and administration.

This sector is therefore only a part of the metal converting
industry or of the engineering and electrical industries
which produce not only capital goods but also intermediate

goods and durable consumer goods.

World industrial statistics covering the whole of the
engineering and electrical industries sectors (IS1C 38)

do not make it possible to isclate capital goods.

International trading statistics are more sub-dividea and,
at the cost of some approximations, do make it poesible to
identify more clearly the capital goods sector, (parts of
69, 7 and 861 of the CTCI).

Official industrial statistics remain based on an exhaustive
inventory of the situation in 1963, on the basis of which
the annual indices are applied. The published official
statistics stop at 1970. A 1970-1974 series is available

at UNIDO, but is not published by the United Nations.

Statistics exist for international trading in 1975.
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c) The available figures cover all the developing countries

with information which is relatively reliable for Latin
America and Asia but is less reliable for Africa,

particularly because of the very low level of production.

2. The solutions adopted in this study, as a consequence, have

been the following:

a) To attempt to define accurately those classes of capital

b)

goods in the existing industrial nomenclature. This is

the subject of the proposals in Chapter II.

To use the available statistics covering the whole of the
electrical and engineering industries and the projection
models of UNCTAD and UNIDO, 1In this latter case it has
been possible to approach reality in the capital goods

sector more closely.

These are only approximations, but the alternative is
either to abandon fixing orders of magnitude or, by
accepting some inaccuracy, to avoid blocking pcssible

analyses. It is the latter decision which was taken.

3, With these provisos 1t 1s possible to identify some basic

data:

a)

In 1970 world production of the engineering and electrical
industries was estimated (in terms of added value) at

£ 300 billion. If we consider all the engineering and
electrical industries as representative of the capital
goods sector the distribution of world product on in 1970

was as follows: (see Table 1).




- The developing countries account for 3.1% of capital goods.

This production was realised by only about a dozen countries

in Latin America and Asia.
- The market economy developed countries produced 60.%.
- The planned economy countries produced 36.68.

b) The corresponding proportions in 1955 were 2.1% for the
developing countries, 79.7% for the market economy developed

countries and 18.8% for the plarned economy countries.

c) In the case of the market economy countries there has therefore
been a relative falling back tc the benefit of the planned
economy countries. The change in the developing countries is
not negligible in relative terms, but the absolute proportion
remains very small. It 18 certainly even greater if one takes
into account the fact that the overall statistics for the
engineering and electrical industries include consumer goods
(1n particular automobiles), the production of which has increased
more in the developing countries than that of capital goods.
The overall order of magnitude of the contribution of the
developing countries would therefore be between ' and 2% of

the world production.

d) Only a few developing countries have a capital goods industry.
If one classif.es these countries as a function of the number
of workers in the mechanical machinery industry (class 382 of

the CITI) one finAs that:

. 9 co.ntries (Brazil, India, Argentine, Mexico, South Korea)

produce 80K of the capital goods of the developing countries,

. and the following 7 countries (Pakistan, Egypt, Singapore,
Philippines, Chile, Colombia and Puerto Rico) produce 12§
of the capital goods.

In 1970, therefore, 12 countries produced 92% of the capital

goods 1n the developing countries.




e)

f)

In terms of jobs a total of abo.t 2.7 mill.ion jobe were listed
in 1970 for the engineering and electrical 1ndustries in the
developing countries, 27.8 million in the market economy
developed countries and 1/.9% m:llion 1n the planned economy

countries (Table 2.

The contribution of this employment to total industrial
employment was only 1% in the deveioping countries as against
26% 1n the planned economy countries and °6% i1n the market

economy countries (Table 32),

It can be seen that the proportion 1n jobs 1n the developing
countries (5.,6%) 1s higher than that of the production (measured
in terms of added value: 3,%). This difference 15 explained

by the lower productivity of the labour force.

‘n thie way the added value for each job. 1n the geveloping
untries (o of the order of half that :n the industrialised
ntr.es, or of the order of § %54 per job as against

g +,000 to g 6,50 1n the :ndustrial sed countries, the

differences being very considerabie between continents and

countries:
Latin America : § 6,010 per )job
As.a : & 1,802 per job
Africa : & 1,200 per job
Braz il : % 9,878 per job
South Korea : § 7,908 per job
India : § 1,081 per job

Labour product.vity .¢ increasiug more rapidly i1n Latin America

than 1n Asia.

The elasticity coefficients between the growth of the engineering

and electrical industries and that of the whole of manufacturing
production alsc shows differences between the developing and

i

developed countries (see Table ' .



Dur ng the period 1960-1970 the coefficients were ¢ for Asia
C1.0%/5.9%) and 1,47 for Latin America (9.2%/6.5%). During
the period 1970-"h these coefficients were 1.7 (11, %/7.2%)
for Asia and .00 (1h.0%/8.8%) for Latin America. No figures

are ava, lable tor Africa.

b Lonsumption in 1970 was estimated by consi1dering that the value

of the gross production of the engineering and electrical
industries was equal to twice the net production :'added value)

(Table £,

The per capita consumption 1n 1970 can be estimated at £ 21

(current value) per 1nhabitant in the developing countries as
apainst § 559 for the planned economy countries and £592 for

the market economy developed countries.

Consumption was evaluated at € 17 (in current value ) 1n 196k
for all the developing countries, including & 10 for As:a, £ 12

for Africa and g 49 for Latin America.

Product.ion in the developing countries appears to have been
49.% of the.r consumption in 1970, imports accounting for

“4% of the consumption (Table 7).

In fact these latter evaluations are even more apprcximate than
the prev.ous cnes. As has already been said the production of
the electrical and engineering industries covers more than
cap:tai poods. The same applies to imports, which alsc include
intermediate goods. The rising prices of imported capital goods
inflates the apparent volume of consumption, and 1t 1s not
possible t¢ determine 1f the factors of statistical distortion
between production and consumption compensate for each other.
The prevailing impression 1s, hcwever, that the extent of self-
supply i1n the developing countries on the basis of their own
production of cap.tai goods 1s less than the proport.ons

alculated for all the capital goods industries.




i) International trading is also marked by a very considerable

dissymmetry.

- In 1970 exports from the engineering and electrical industries
(class 7 of the CTCI) were evaluated at slightly less than
£ 90 billion. They represented about 15% of the world
production (£ 300 billion in terms of added value, multiplied

by 2 to obtain an estimate of the gross value).

Out of this total the marke. economy countries of OECD
accounted for 85 to 90% of the world exports. In 1974 two
countries were very much in the lead, the USA (19%) and West
Germany (17.4%), followed by Japan (11.4%), France (7.9%),
the United Kingdom (7.6%) and Italy (5.1%).

- The planned economy countries account for slightly less than

10% of world exports.

As far as the developing countries are concerned these - ~int
for only 2% of world exports of engineering and ele’

products.

Taken overall the positions of the major exporting countries
were maintained during the period. In this way the eight leading
exporting countries of capital goods retained the same share of
the world market between 1963 and 1975 (75.12% in 196%, and
75.58% in 1975). There have however been considerable changes
within these eight countries. The leading four countries saw
their share drop by 4%, whereas that of Japan increased
considerably (from 4.15% in 1963 to 11.41% in 1975), whilst

at the same time that of the United Kingdom fell. The four
other countries saw their share increase by more than 5% (see
Table 8).



One can also detect a trend towards some diversification in

exports. For example the three leading countries (USA, West Germany
and the UK), which accounted for 55.69% of world exports in 1963,
accounted for only 44,04%¥ in 1975. This reduction in the share of
the three leading countries (particularly the United Kingdom) has
been compensated for by the growing share of Japan and the other
OECD countries. By contrast the share of the planned economy

countries is falling.

As far as the developing countries are concerned the concentration
of exports is also very considerable. Exports from the developing
countries come from only a few countries. Their policies do, however,

appear to be quite different (see Table 9).

Singapore, Hong Kong and Korea primarily export electrical
products (50 to 80%). These products are mainly electronic components,

the manufacture of which requires fairly unskilled and cheap labour.

Brazil, Argentine and India export engineering products and means

of transport, which are products with a much higher added value.

The policies concerning the countries of destination (Table 10)

are also quite distinct:

- countries exporting mainly to the market economy developed
countries; examples of these are Korea and Hong Kong

which export 70% to this zone;

- countries exporting to both the developed countries and

also to the developing countries:

. Brazil exports 50% to Latin America and 26% to the

OECD countries;




. Singapore exports 37% to the Far East -nd 268 to
the USA:

- countries exp.-iing mainly tc developing countries:

. India exports 768 to these countries, 3% in ite

own region, 20% to the Middle East and 20 to Africa.

If we relate products to the zones of deatination 1t can be

seen that exports have a tendency to go to one of two destinations:

- the more sophieticated machinery and the means of
transport are sold main'y to the developing countries

(as in the case of Brazil, Argentine and India),

- various manufactured articles and light industry
products of the component type are sold mainly to the
industrialised countries (as in the case of Korea,

Hong Kong and Singapore).

In the case of Brazil, Argentina and India the process of
industrialisation has resulted in a very wide range of products,
intended mainly for the domestic market and then for exports, and
this explains how these countries have come late to exporting and
the fact that they are able to export a range of more sophisticated

products.

On the contrary Singapore, Hong Kong and South Korea (which is
certainly developing rapidly) have not sought to develop their industry
on such a wide scale but have followed a policy of development
essentially directed towards the outside world by exporting products
of low added value and high labour content, the demand for these

being considerable in the industrialised countries.



-2 -

- The imports of the market economy developed countries account

for more than 6% of world imports.

Planned economy countries import slightly more than 10%.

The developing countries import sl ghtly less than 2% of world

imports,

- It follows from this that, ar-und 1970, the trading balance of
the engineering and electrical industries in the market economy
industrialised countries was in credit, more or less balanced 1in
the case of the planned economy countries, but obviously very

much in defic.t 1n the developing countries.

Of the i1mports of the developing countries 90% (see Tables 11
and 12) come from the market economy developed countries. 1f

a ‘omparison 1s made between the importing zones and the various
suppliers .t an be seen that:

. Africa impcrts mainly from Europe and from the USA,

. The Middle Bast imports mainly from the USA and from West

Germany ,
. The Far East importe mainly from the USA and from Japan,
. Latin America i1mports mainly from the USA.
- lmports from the planned economy countries accounted for only

5.7% 1n 1973, a value similar to that of the imports from the

developing countries themselves.
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The existence of more detailed and more up-to-date statistics
concerning foreign trading makes it poscible to arrive at other

findings:

The most dynamic markets during the period 1972-1975 were those

in the developing countries.

Table 13 shows that whilst imports (in current dollars) over

the whole world were multiplied by 2 they were multiplied by:

2 to 2.2 in Latin America
2.2 to 2.3 1n the Far East (excluding Japan)
2.6 to 2.8 1in Africa
3,7 to 4.2 in the Middle East

whereas the increase was considerably lower than 2.0 in the market
economy developed countries and was 2.0 1n the case of the planned

economy countries,

Analysis of the market: relating to certain products (Table 14)
show that:

- for production range products bought from catalogues, such as
uti1lity vehicles and public works machinery, the contributior of

imports into the developing countries to total world imports was

508 ;

- for custom-built products, such as electrical energy distribution
equipment (electricity power stations and networks) one can also
see the importance of markets in the developing countries, which

account for 45 to 50% of the world 1mports.

By contrast in the case of consumer goods, represented in Table
11 by televisicn receivers, 1t can be seen that the market is located
mainly in the developed countries which 1mport part of these products

from low labour cost zones.
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The increase in imports of engineering products (CTCI 71) by
the developing countries when classified according to their per capita
Gross National Product or their 5128(1) also shows interesting

phenomena:

- It can be seen that in 1975 the petroleum exporting countries
accounted for 35.68 of the imports of the developing countries,
as against 21.4% in 1970. Imports increased by a factor of 6,

whereas the mean was 3.7.

Countries which already had an engineering industry represented

2% of the imports.

All the other countries (63 + 45 small countries) represented 44%

of the impcrts. In this bloc it can be seen that countries of less
than § 250 per capita, which account for 28% of the total population
of the developing countries, account for only 10% of the imports.
These countries effectively correspond to those with populations

of more than 10 million (20.9% of the imports as against 31.9%

of the population) (see Tables 15 and 16).

L, These basic data have the following implications for the latter

part of this study:

- firstly thev show that it 1s necessary to approach projections
with great caution. The initial statistical imprecision will be
found to be accentuated. Within the order of magnitude observed
1t 18 therefore necessary to consider first of all the possible
problem and the logic of the situations rather than the results

in the strict sense of the word;

(1) according to a simplified typology which is set out in greater
detail 1n Chapter III.
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- finally they lead, in the absence of statistical isolation of
capital goods which is impossible at the present time on a
world scale, to an attempt to avoid the obstacle and to attempt
to penetrate the complex universe - the system - of capital
goods, to examine it "from the inside' in its systemic reality.

It is this which will be the subject oi Chapter 1I;

- finally, and observing the major disparities of situation within
the Third World countries, they lead to characterising the latter
by means of a typology which, concentrating on the essential
phenomenon of the capacity for self-production of fixed capital
is, by itself, a first element in a typology of development or,
according to the point of view, of under-development. This

information is cullected together in Chapter I1Il.
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E.E.C.

The réle and place of the engineering and electrical industries

in national economies and the world economy.

United Nations 1974,

Table 1

Vol. 1.

Structure of world production of products by the metallurgical,

engineering and electrical industries 1955-1970 (as percentages)

Regions 1965 1970

World a/ 100.0 100.0
of which:
Planned economy countries b/ 30.9 6.6
Market economy countries 69.1 63.4
of which:

Market economy developed countries ¢/ 66.1 60.3
Market economy developing countries d/ 3.0 3.1
North America e/ 37.5 29.8
Caribbean, Central and South America 1.8 2.0
Africa 0.5 0.4
Africa, excluding South Africa 0.2 0.2
Asia f/ 5.1 9.2
Asia f/, excluding Israel and Japan 1.0 0.9
Europe - Market economy developed
countries 23.2 21.2
European Economic Community 12.7 12.2
European Free Trade Association 9.1 7.6
Other European countries 1.3 1.3
Oceania g/ 1.0 0.8
Note:

The above figures are subject to subsequent confirmation.
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E.E.C.

The r8le and place of the engineering and electrical industries
in national economies and in the world econony. Vol. I.

United Nations 1974.

Table 3

Contribution of employment in the metallugg;cal, eg‘}neerig‘

and electrical industries as a percentage of overall industrial

employment, 1955-1970

Regions 1955 | 1960 | 1965 | 1969 | 1970

World a/ 23.8 | 29.3 | 27.0 | 28.1
of which:
Planned economy countries b/ 21.3 21.8 35.1 35.9 36.2
Market economy countries 21.8 23%.5 2.6 25.7 cee
of which:

Market economy developed countries c/ 28.6 30.9 22.8 34,3 34,8
Market economy developing countries d/ 8.6 10.5 11.9 12.9 e
North America e/ 32.3 | 32.7 35.0 | 36.8 35.8
Caribbean, Central and South America 15.2 16.5 17.7 17.6 .
Africa 4,6 9.3 12.4 12.8
Africa, excluding South Africa 1.4 5.1 9.7 1.7 ees
Asia f/ 10.0 13,7 15.3 175 e
Asia f/, excluding Israel and Japan 6.9 9.0 10.4 11,7 cee
Europe - Market economy developed
countries 29.0 31,53 32.9 33.5 b
European Economic Community 28.6 31.1 33.1 b 35.3
European Free Trade Association 32.9 3hb 35,8 36.9 37,3
Other European countries 5.5 21.5 23.6 22.4 2.0
Oceania g/ 28.9 31.5 33,6 34,3 e




- 28 -

uoT31Pd #L6L 9011913838 Telalsnpul Jo MH00QIBAL :30INOG
0oL 9.0 ¢°9 LO*0 2°Le 60°0 G2l 20°0 £°9 LO®0 L°¢H 40°0 LEaT Y |
ooL 86°0 2°s G0°0 G2 fx-Ade] H°02 02°0 qLe L2°o G°G2 G2°0 |eo1J3Wy UT}E]
0 o]0 05°L 3°4] L0O°O g il 92°0 (0D 74 9¢°0 0°ge 24°0 0*92e 6¢°0 eIsy
yotym jo
ooL #9°2 6°4f «L°0 6°L2 g85°0 0°22 g5°0 ¢°ne #9°*0 6°92 WAL gatajunoo ButdoTaaaqg
ooL g8l°L2 9] L2°L 2re2 7L°9 2°62 20°4 6°g2 #0°g8 L*6L LG gatwoucsa jajaew padoTassq
% | SUOTTTIIN % |SUOTTTTH % |SUOTITTIW % | SUOTTITH % | SUOTTITKH % | SUOTTTITH
gz 01SI 6ge DISI #8¢ 0ISI ¢ge D0ISI 2g9¢ 0181 Lg¢ DISI 53110827180 UTEBW
979 gpood b *539 gnjeaedde 1821a329T8 039 Kiautyoew
TVIOL juawd tnba
otydexBozoyd Kiautyoeuw 3daoxa 3daoxa
jaodsuea]
1euo1s83jodg 1801a3291% Kisutyoey gjonpoad Te3dpn
7 971qe]

OZGL UT Sa1a3uncd Butdo(aAsp UT pu® S3TwOWod3a Iajrew padoleAdp Ul

OOQHOWOHV u

Inba pue AIsUuTyoew Ygionpoxd Teljaw JO unﬁhduomusnde uT

gjonpcad 3o mua&ououmo utew ay3 o3 Futpaoooe 3UaWACOTAWd JO UMOpNeauq




-29 -

-suoTIeN PaITUp

*23@2 sjonpoad Te3sy

gaTI3eNpUT TTY

-032 sjonpoad Te3ldy

sataysnpul TV

7,61 -0L6L

0461 -096L

- Gl6L Wooqaed] TeoTIsTIE}g Ul jusmiordws pue uworjionposd TeTIISNPUT U0 SIIQWNU XIpUul WO paseg :32Jnog
‘e°u b ¥ 4 ﬁ ‘e°u ‘e°u *e*u ‘e*u ‘e‘u ‘8°u eOTJIY
6°q | (£46L) L2°L S°¢ €L6L) GL°L 9°¢ 29l 6°2 ¢eL eoTIaWY UT3Ie]
LG | (gL6L) G2°L L°S 22°L L°9 Lg°L 2°¢ geL BISY
INSHEOTIRT
lllllllll T e L D atatntadtaded ity oo IIIIIIIIILTIIIIIII!III s ettty sttt g
‘e°u ‘e*u ‘e‘u ‘e u ‘eg*u e u ‘e*u ‘g°u edTIZyY
04l L9°L 8°8 on*lL 2°6 2 ¢°9 88°L eoTJIamWy UTI@]
€ L "woL 2L 2e°L Ol g°2 G°q LTl e1sy
NOILONoHd
% uimold #8waIOUT % uimosd 8eaIout % uImoJd aseaacul % uimold 2geatout
JOo 9ajea o 23 Jo 838 o Jo ajex jo srey 3o 9jex J0 @3y
Tenuuay § “a Tenuuy u b Tenuuy Tenuuy
uotday
ge DISI ¢ 01SsI g¢ 0ISI ¢ 0ISI

G a1qel

wl6L-096L - ®OTIJY UL pue eOTIIWY UTIW] Te1sy ul Satajunod Futdolaadp ul (¢ OISI)
S3tdjonpul [19 Wil peJedwmoo ge (gt -0°1°S°1) Juowdinbe pue KJautyoew

ts3onpoad Tejam jJO

Tanzoejnuew ut U

o1dwa pue uotionpoxd JO YIModn




- 30 -

snTeA peppe 8Yi 2T7qnop 3IEB palewIIsSE (9)
nl6L ‘Selly dquedg PTJIOM (P)
sguoTiEN PIITUQ
‘o6, odoang JoJ UOTSSTUMO; O TWOUOIF egqonpoad ButiesutPus UT IpeJ)} PTJIOM uo SOTISTIEIS JO utyaTIng (2)
¢y aBed ‘¢ 6L ‘A CTOA ‘SUOTIIEBN PIITUQ ‘juswdoTeasp TetJisnpul jo Lpnig (A)
/6L “A *TOp ‘suotjey peitup ‘juswdoTeadp TeTJ3ISnpur 3o Lpnig () :882J4n0g
LO2 ool | g°gg0L09) ooL | 0togsgg| 0oL | 0t0gsgg| Q0L | 6°42500¢ ) OOL g°6so*Log| 0oL 7682 aTHOM
2 69 | 2°90s9¢ | 9°¢2| 0729602 | G°v | LtgREt L] vz | GTLLGn vog | otgmter | 499 GugL | 991a3unod Sutdorasag
666 0°9¢ | $°H0G9LE| 0L | 0°ER5E L°CL | L°RLNE 0°9¢ | g°66L80L ] 0°9¢ 9*66gtaLe| v . 0°L8% gaTwouood pauueld
226 cougl Logreane | 969 | 0°Ge08S | 87L8 | 27edLll 64091 979428, | 609 2°¢.6%59¢e | e°CC 299 S8TWouUoOd
jaigew padoTaaaq
g sn % g Sn % wg S % wg Sh % wg sn % wg SN % | SUOTITW
uo 139y
no 13daunsuco (2) (Q) (e, () 2L6L
w1 1deo aad uo 13dwnsuorn gyJodw] giaodxg anTesr papry uctionpoad (P) uotjerndog

5 aTqel

0l6. ut suotdsa AQq

(/ *0°*L°1I°S % ge *D*I°S T’ Jusud-nEs pue seutyoew 'sionpocad Teliaw jJo

ToT3;dWNSUOD PUE opBJ3 TEUOTIoill3l'iT ' anTBA p3pPp® Yo T1onpodd pTJIOM




0L6L ‘suoTjey pajtup
*qg*9°q - 93onpoad BurisdutFus ul IpeI} PlJIOM U0 FOT3STEIS JO UTIIITING -

€261 ‘A “Top ‘suwotiey paitup - juawdolessp Teraisnpul jo Apnig -

ut uaatl® 9013813€38 3y} Fuisn £q pa3eINOTRD aJ¥ SOTIeI YL :IVJINOg

-3 -

¢°64 6°9 0" 45 L2 gata3mnos FutdoTaaaq
6°66 Ho4 nh 6464 S91WOUCO3 pauweTd
4°G0L 2-ie L9l 22¢ satwouoss j¥Naeuw padoTaraqg
(%) (%) _ (%) 8J8TTOP
uotjdEnsuo) uo Ty onpoad , wot3dmnsuon uotidemsaod ; uo 13y
mo1T3onpoad Sya0dxy \ g3 J0dWT e31ded J9g “
¢ 919e],

® pue RaauTtyo®w 'sionposd 33w UT IPBII

0L6L
TeUoT 8UIa 0T pUe Uo13dBnsuno ruoijonpoxd 03 UOT3ETaJd UL SOT3ed JUIIIITQ




Countries exporting capital goods

(SITC Rev. Section 7)
Developments from 1963 to 1975
Table 8

Source: Bulletin of Statistics on world trading in products of the
engineering and electrical industries. United Nations
Economic Commission for Europe.

Country 1963 1970 1975
- United States 22.71 19.99 19.03
- Federal Republic of Germany 18.93 17.77 17.42
- Japan b,15 8.76 11,41
- United Kingdom 14,05 8.86 4,59
Sub-total 59.8k4 55.38 55.45
- France 6.00 6.56 7.87
- Italy L. 36 SJlh 5.08
- Canada 1.79 5.87 k.03
- Sweden 3,13 3.02 2.15
Sub-total 15.28 20.89 20.13
Sub-total for the 8 leading countries 75.12 76.27 75.58
- Belgium, Luxembourg 2.32 2.76 2.80
- Holland 2.90 2.58 2.73
- USSR 4,09 3.16 2.33
- German Democratic Republic 2.13 2.91 2.05
- Switzerland 2.06 1.82 1.92
Sub-total 12. 44 12.83 11.83
Sub-total for the 13 leading countries 87.56 89.10 87.41
Other OECD countries
- Austria 0.74 0.77 0.86
- Denmark 1.10 0.99 1.05
- Norway 0.b2 0.0k4 0.98
- Spain 0.17 0.52 0.82
- Finland 0.k2 0.43 0.52
Sub-total 2.85 3.35 L,23
Other planned economy countries
- Bulgaria - 0.65 0.76
- Czechoslovakia 3.33 2.11 1.55
- Poland 1.73 1.50 1.64
- Yugoslavia 0.43 0.43 0.48
Sub-total 5.49 L.69 b,bz




Table 9 - Exmrta of engineering, electrical and transport
products by some developing countries in 1975

Engineering Electrical Transport Annual rate of
growth over
COUNTRY SITC 7 8ITC 72 SITC 73 Total | the period
USfm | % |USEm | % US gm | % 1970/75
Singapore 375 31 620 51 224 18 1220 48,2
Brazil 425 48 171 19 298 33 896 35.2
Korea 76 11 Lo 63 183 26 700 63.5
Hong Kong 98 15 562 83 1 2 672 22.9
Argentine 21h Sk 38 9.5 146 3.5 399 L34
India 134 L2 77 2 106 3 317 27.3




01 e w0 %°0 0 3] 1 8T8 Puoy Fuoy
E T Loe] 202 ] 8 2t G0 1 etpuy
9°0 mm 61 ¢°0 o] 9°4g ¢ ¢ wutTqUaBIY
1 . . TTZRIg
< 2 (12 ] 21 21 0 o1 ¢ 0
_ ’% 1 2 G H 2 g1 ¢ 2] szodePutg
2 0 £ ¢ < . <] ] ea0y
- NVdve utdvtar
: YOTTANY IsvYd SATHINNOD FJOUNT
uter vsn
hwmﬁuwww NIIYT YOTHAV TIAAIR NEALS VI NEZISEM NVdYE ot wuT1590

(9Uoz UOTIBUTISIP £Qq gafequaoaad sy) - /6T - satIjunod “Futdo 12 A2p

swoS woJJ / HLIS) $31onpolad TeSTIID8T3 puw Fatdsautdde Jjo Sadodxq - O 21a%]




“AVIONN ‘9L6T FOTITTIEE
jusedoTaAsp pU® IpEI] TEUOTIVUIIIUT JO NOOQPUEH

001 066 ‘ & 00T OTx'61 001 G20°'g Te30]
LH 025t ¢°¢ o9 8°7 &1 satarunod Butdoraaaqg
L*s ot0*2 oL 005*T Lo¢ 00% sdodng uI21sey
JO S3TJ3UNOD 3STUNWUWO )
331I3UNOCC
9768 09¢ ‘T¢ 0°68 0L2tLT 5TH6 066 L padoTaasp Awouoda 3a)JIBK
sn Sn sn
. wy % wy % wy
¢L6T 06T 0961
juaswdinbs ja0dsuea; pue Lisuryoey - IHLD °. ST

Fa1J3unN00 FUTAC[0A3D JO S3JI0JWT Jo UTATIH - IT

aTaey




- 36 -

Table 12 - Changes in the princippl suppliers to the
under-developed zones between 1 d 1l
(as percentages)
Mechanical Electrical
Importing Suppliers engineering engineering
zones SITC 71 SITC 72
1972 1975 1972 1975
Africa U.S.A. 14 17.4 8.3 9.4
F.R.G. 16 18.2 12 15.2
France 14 17.4 22 23.5
G.B. 20 19.5 20 12.%
Japan 2.8 b.5 9 10.1
ltaly 9 8.3 8 5.9
U.S.S.R. 0.6 1.8 0.
Middle East U.S.A. 2k 23.2 | 16 17.5
F.R.G. 16 E 17 17.0
France 7 7.3 7 6.9
G.B. 16 12.5 14 15.2
Japan 7 8.8 14 16.1
Italy 7 6.9 5.6
U.S.S.R. 4.0 0.9
Far East U.S.A. 28 30 E53
‘j:;iﬁ‘)“"g F.R.G. 13 12.2 8 9.3
France 4.9 3.7
G.B. 9 8.7 8 6.3
Japan 23 [29.8] 36
Italy . 1.3
U.S.S.R. i .0 2.0
Latin America U.S.A. Lo 79
F.R.G. 16 13.2 10 7.7
France 4,0 6 5.6
G.B. 8 6.8 3.6
Japan 5.5 7.6 13 11.7
Italy 8 6.9 4.9
U.S.S.R. 2.k 2.0
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11 - THE PROJECTIONS

It 15 only possible to give some orders of magnitude, established
on the basis of very simplifying hypotheses. At the same time the
questions which are put forward, and the problems which are raised,

will make it possible to orientate subsequent studies.

1. Projections on the basis of the UNCTAD hypotheses

Hypotheses were drawn up by UNCTAD for the Nairobi Conference(1)
on the growth of the manufacturing industry in the developing countries
in order to achieve the objective fixed at the LIMA Conference. The
rates of growth, together with the absolute levels of production and
of trading in the year 2000, were calculated for the main sectors in
the manufacturing industry, in particular for the engineering and

electrical industries sector.
The basic figures are given in Table 17.

- The mean rate of growth retained for the period 1972-2000 for the

industrialised countries, and for manufacturing production, was

5.1%. This should be compared with the rate of 5.9% over the

period 1960-1972 (5.6% for the market economy developed countries
and 9% for the communist countries of Eastern Europe). This mean
rate of 5.1% differs with the period: 7.0% over the period 1975-

1980, 5.%% over the period 1980-1990 and 4.7% over the period
1930- 2000,

No indication is given on the rates of growth retained for the GDP

'n the industrialised countries.

1) The dimensions of the development in the structures to be applied
*o worlid trading and produrticn of manufactured articles to ach.eve
the LIMA objective - CNUCEDDIV - TD/'85/Supp. * - May 1076,
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- In order to achieve the objective fixed at the’LIMA Conference
(25% cf industrial production, in terms of added value, by the
year 2000 in the developing countries) the rate of growth of
manufacturing production in the developing countries should be
9.6% over the period 1972-2000 (as compared with a rate of 6.6%
over the period 1960-1972). This average rate would differ
according with the period: 11% over the period 1975-1980, 10.%%
over the period 1980-1990, and 9.3% over the period 1990-2000.

These projections imply also that, over the period 1972-2000,
manufacturing production in the developing countries would increase
by £ 1,30 billion, a figure very similar to manufacturing production
in the industrialised countries in 1972 (g 1060 billion).

Three other hypotheses are advanced in the document for the

developing countries:

- Rate of increase in the GDP: 7.5% (5.3 over the period 1960-
1972)

- Rate of population increase: 2.1% to 2.9% per year,

- Mean level of investment required: 22% of the GDP (..
year in the year 1966).

Important note: All the following relates to projections for the
whole of the engineering and electrical industries sectors, which
includes capital goods, intermediate goods and consumer goods. At

this stage it has not been possible to isolate the capital goods.

A - Projection of the demand for engineering and electrical goods
(ISIC 38 sector) over the period 1970-2000

The demand, period by reriod, will depend on the coefficient
of investment and hence on the marginal capital coefficient,
the composition of gross fixed capital formation (construction,
equipment, means of transport), and the techniques used which

will result in repercussions on the capital coefficient. This
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demand will alsc differ considerably according to the stage of

development reached by the country“).

An order of magnitude can be calculated for the whole of the
engineering and electrical industries sector (including durable

consumer goods).

UNCTAD has estimated that, in the case of the developing countries,
the domestic demand(Z) in the year 2000 would be £ 1020 billion at
1972 pricea(j). This demand has been estimated at £ 58 billion in
1972, divided into £ 40 billion for production and § 18 billion from

net imports.

This leads to a demand increase factor of about 17.5 over 28 years,

or a rate of growth of 10.7% per year.

The rate of growth of the demand can also be calculated from a

regression equation linking the rate of growth of the per capita

(5)

demand to the rate of growth of the per capita income “’.

(1)

(2)
(3)

(%)
(5)

See on this subject the results for a certain number of countries
concerning the contribution of investments in relation to machines
and equipment and the expenditure indices in relation to the GFCF
and on the basis of machines and equipment in the role of the
position of the mechanical industries. EEC, 1974, pp. 34 and 35.

Domestic demand = Production + Imports - Exports

See Table, p. 21 of the UNCTAD document for the Nairobi Conference
(op. cit.).

See Table 6, paragraph 2.
UNIDO monograph on industrial development - Engineering Industry
(page 12), 1971 - ID/40/4,

log § - - 2.665 + 1.564 log Y/P
where % represents the per capita demand (§)

and % represents the per capita income (g)

The rate of growth of the per capita GDP being of the order of 5 to
3.4% the rate f growth of per capita demand will vary between 7.8%
(1.564 x 5) and 8.4% (1,564 x 5.4), or a rate of growth of the
overall demand of the order of 10.% per year.
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The result of this calculation leads to a rate of 10,9%, a

result which 1s very similar to tha* dedured above.

These rates of growth relate tc the whcle of the engineering
and electrical industries sector: 1in the case of capital goods the

rate of growth in the demand 1s likely to be greater than this.

Such rates have been observed 1in Brazil over recent years and
als: in Mexico; the projections made for the period 1975-1990 show

that the demand will develop at rates of 13 to 1‘*%(1).

One may also cite the case of Spain where, over the period
1960-1970, the rate of growth of demand for capital goods in the gross
()

fixed capital formation was 11.8% ‘',

B - Projection of production

The gross projections by UNCTAD for the developing countries are

as follows:

Production (added value) Annual
1972 2000 rate of growth
(US gb) (US #v) over the period
Non-electrical machinery 9.6 228 11, 9%
Electrical machinery b, 99 11.6%
Transport equipment 6.5 120 11.0%
TOTAL 20.6 Ly7 11.5%

Or a multiplication factor of 21.6 over 28 years and 27.0 over 30 years.

(1) The capital goods industry - Mexico, 1977 - NAFINSA - UNIDO.

(2) The role and place of the engineering industries - Economic
Commission for Europe.
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1)
by way of comparison the past trends( in the rates of growth

in the engineer:ng and electrical industry were as follows:

in Asia 17.0% for the period 1960-1970

11.% for the period 1970-1974

for Latin America 9.2% for the period 1960-1970

14 % for the period 1970-1974;

1n the case of Africa the data are not available,

It should be noted that these high rates are only due to a small

number of countries.

1)

2)

3)

)

The UNCTAD projections make it possible to draw various conclusions:

The projections, both of demand and of production, are confirmed by
historical observations mede in certain developing countries during
a period shorter than that envisaged in the projections. A priori,
therefore, they do not appear to be impossible, but they assume the
generalisation of cases which until now have been exceptional,

together with prolonged extrapolation.

The degree of covering of consumption by production in the developing
countries would be 87%(2)

The elasticity of growth of production in the engineering and electrical
industries as compared with the growth of production in manufacturing

industries generally will be established at 1.2 (11.5%/9.6K).

Examination of the figures in Table 18 shows that the elasticity of
1.2, which has been implicitly retained by UNCTAD, is slightly lower
than the mean elasticity observed over the period 1355-1970 for the
developing countries (1.35, but with major variations over the period
1960-1970 : 1.68 during 1960-1965 and 1.05 during 1965-1970).

see Table 5, paragraph 2

Consumption § 1020 billion, gross production & 895 billion,
(estimated by UNCTAD at double the net production).




4) The contribution of the engineering and electrical industries

sector in the developing countries to world production in the
year 2000 can therefore be calculated., Calculation of this share
depends, in effect, on the rate of growth of the sector in the
industrialised countries (in respect of which UNCTAD has not
advanced any hypotheses), which in its turn depends on the
elasticity of the growth of the engineering and electrical
industries sector as compared with growth in the manufacturing

industries generally.
Two complementary hypotheses will be introduced:

- an elasticity of 1.1, which corresponds approximately to a

continuation of past trends (see Table 18).

- an elasticity of 1.2, corresponding to a movement towards
restrubturing in the industrialised countries which will develop
their equipment industry in the face of the export prospects offered

by markets in the developing countries.

These make it possible to deduce the total production in the

industrialised countries.

Value of the production (added value) in the
industrialised countries (ISIC class 38)
1972 Rate of growth of the 2000
| (US 8hb) MEI over the period (Us gv)
i
Elasticity 1.1 k32.6 5.1 x 1.1 = 5.61% 1,730.4
(multiplication
factor: 4)
Elasticity 1.2 432.6 5.1 x 1.2 = 6.,12% 2,292.7
(multiplication
factor: 5.3)




With the net production of the developing countries, according
to UNCTAD, being evaluated at £ 447 billion in the year 2000, the

contribution of the developing countries to the world production of

the mechanical and electrical industries in the year 2000 would be:

with an elasticity of 1.1 in the industrialised countries:

_—M‘l.— - 20.6%
L4 + 17%0

and with an elasticity of 1.2 would be:

4y 16.%

L47 + 2292

C - Projections of imports and exports

Exports from the developing countries

In the year 2000 exports will represent 16% of the production,
4O to 50% of this being sent to other developing countries and 50 to
60% to the developed countries.

The following considerable increase in exports is forecast (account

should be taken of the fact that the initial level is low):

- Mechanical machinery: 16% increase per year in exports, or a factor

of 85 over 30 years.

- Electrical machinery: 12.4% increase per year in exports, or a

factor of 30 over 30 years.

- Transport equipment: 14,9% increase per year in exports, or a

factor of 60 over 30 years.



Imports by the developing countries

In the year 2000 imports into the developing countries will
represent 28% of the consumption, 25 to 30% coming from other

developing countries and 70 to 7% from the developed countries.
The increase 1n imports 1s shown by the following figures:

- Mechanical machinery: 9% increase per year in imports, or a

factor of 13.5 over 30 years.

- Electrical machinery: 8.9% increase per year in imports, or a

factor of 1% over 30 years.

- Transport equipment: 7.7% increase per year in imports or a

factor of 9,3 over 30 years.

Net trading with the developed countries

In the year 2000 the developing countries will still be net
impotvivrs of capital goods, despite major substitutions for imports
with the demand 80% satisfied by lccal production instead of only
40 to 50% in the 1970s.

Net imports from the developed countries will increase by a factor

of 7.5 over %0 years, or a rate of increase of % per year.

Projections of foreign trading for the developing countries raise

two questions:

. the origin and destination of the products by zones,

. the nature of the products involved.

Mutual trading between the developing countries is likely to
increase rapidly. In 1975(1) imports from other developing countries
represented only 4% of total imports, whereas in the year 2000 they

wi1ll represent of the order of 25 to 30%.

(1) Table 8, paragraph 2.




- 49 -

By contrast, and both in respect of exports and imports, the
UNCTAD document does not make any distinction within the industrialised
countries between market economy countries and planned economy
vountrles(j). At the present tame(g) imports from planned economy
countries are very low (‘% of the total imports), and this poses the

question of those changes which may be envisagea by the year 2000,

As far as products exported by the developing countries are
concerned these relate mainly to capital goods to other developing
countries (as in the case of India and Brazil) or of components and
consumer goods to the industrialised countries (Hong Kong, Singapore

and Mexico).

This raises the question of the future attitude of the industrialised
countries to the importing of capital goods from the developing countries,
since 1t 1s true that in this case part is carried out through

multinational r~ompanies.

{1 1n another and older document on trading in manufactured articles
from developing countries, 1974 - TD/BC.2/16, A distinction was
made which shows the very low participation of the planned economy
‘ountries i1n trading c¢f manufactured products up to the year 2000

o) Table &, paragraph /.
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2. Projections based on the UNIDO model

The UNIDO model is a model for the computer simulation of

world industry.

It 15 operational at a level of branches of activity and
geographical regions. It simulates, on the basis of coefficients
of elasticity observed in the past, what the indices and numerical
values (in constant value dollars) of the industries in the developing
countries could be under the double comstraint of 1) the rate of
growth in the economy of the industrialised countries; 2) the
realisation of the Lima objective establishing - in general - a
contribution of the developing countries to world production by

the year 2000 of 2.

It relates therefore to normative projections. This is a

category which must be carefully differentiated from forecasts and

scenarios.

The model does not forecast any development. It i: oo
recording a future conditioned by the two previous hypothese<, to
which a third is then added: the relationships observed in the past
between growth, demand and production will continue to operate with
the same internal coherence and intensity at the level of industrial
activities. The model is therefore both normative where the future
1s concerned (it '"tends" towards an aim, linked with different rates
of growth) and simulative as to the past (it '"reproduces" past
relationships, linked to models of consumption and to technological

coefficients of conversion).

It does not therefore forecast how rates of growth in the
industrial and developing countries will evolve, but what the latter
should be in order to realise the Lima objectives on the basis of

various hypotheses as to growth in the industrialised countries.




Nor does it forecaat changes in technological progress which are

likely to modify the coefficients of conversion, nor possible deviations
in the models of consumption in relation to those existing at the
present time. For example the model does not introduce as a standard
the basic needs for the developing countries. The external trading
movements appearing as a balance in the model show the differences
between consumption and production by geographical regions. It does
not introduce a 'wish'" to modify the latter, but only the proportions

of world industrial production as shared by the developing and

industrialised countries.

Since it does not consider the projects and strategies of the
actors the model is therefore not a scenario, or more precisely it

is one amongst hundreds of conceivable scenarios.

However its interest is that of supplying a general and coherent
framework on the basis of which it would be possible, progressively,
to incorporate other explicit hypotheses of possible or probable
evolutions and normative hypotheses. In this sense the prospective
sectorial studies are one of the ways of linking the model to the

possibilities and probabilities of future evolution.

Two macro-economic hypotheses have been put forward as to the
rate of growth of the GDP (Gross Domestic Product) in the developed
countries over the period 1970-2000, these being 4% and 3.6%.

The rate of 4% indicates a slowing down in relation to that
observed over the last 25 years. However, and considered from the
historical point of view, these rates correspond to a considerable
rate of growth: over 30 years it would result in multiplying the

GDP of the industrialised countries by 3.25.

The 1ate of 2.6% would still result in multiplying the latter
by 2.17. It appears therefore, a priori, more 1 .kely than a rate
which, by hypothesis, would prolong the present economic recession

in the market economy countries into a structural crisis. Provided
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that, considering that these rates cover two different - although
partially interdependent - realities, that of the planned economy
countries and that of the market economy countries, one therefore
introduces another hypothesis: that of the continuation of the
progress of the planned economy countries and, as a consequence,

the quasi-stagnation of the market economy countries.

The macro-economic magnitudes are set out in Table 19.

It can be seen that, in order to achieve the LIMA objective
(25% of manufacturing production), growth in the developing countries
should, on the hypothesis of a growth of 4% in the GDP in the
developed countries, be a rate of growth in the GDP of 8% and of
9.% for the rate of growth in manufacturing production (added

value).

On the hypothesis of a growth rate of 2.6% in the GDP of the
developed countries the figure would be 6.5% for the growth of the
GDP and 7.8% for the rate of growth in manufacturing production

(added value).

In order to give a picture of the significance of these abstract
magnitudes it may be said that, on the hypothesis of the higher rate
of growth, the increase in manufacturing production to be achieved
in the developing countries between 1970 and the year 2000 would be
equal to that of the industrialised countries in 1970. The industrial
transfer to be achieved during that historically very short period

would therefore be enormous.

On the second hypothesis it still corresponds to 60% of the

manufacturing production of the developed countries in 1970.

It has been possible to take into account the three sectors of
mechanical machinery, electrical machinery and instruments in the
UNIDO model, and this makes it possible to identify rather more
closely the category of capital goods.




The results of the projections are summarised in Table 20.

On the hypothesis of a rate of growth of the GDP of 4% in the
developed countries the production of capital goods in the developing
countries would increase at a rate of 11.2% per jear (or an elasticity
of 1.4 1n relation to the GDP and 1.16 in relation to manufacturing

production).

Consumption would increase at a rate of 10.5% per year, or an

elasticity of 1.31 as compared with the GDP.

Net imports (exports - imports) would increase at a rate of

9.6% per year.

The consumption of capital goods met by local production would
rise from 45% in 1970 to 5% in the year 2000.

On this hypothesis the general Lima objective of 2% would not
be achieved for capital goods, but tiie contribution of the developing
countries in the year 2000 would nevertheless represent 16.7% of

world production of capital goods as against 2% to 3 in 1970.

In order to form an opinion on this change it should be noted
that the production of capital goods in the developing countries in
the year 2000 would represent 78% of that of the industrialised
countries in 1970, and their consumption would represent 1.5 times
that of the latter in 1970. Despite the increase, by local production,
in the level of covering of needs net imports would have to be
multiplied by 16. 1In this way an enormous market would be open to
the industrialised countries. The net exports of the latter, which
represented less than 4% of their production in 1970, would be
equivalent to 60% of the 1970 production by the year 2000.




On the hypothesis of a rate of growth in the GDP of 2.6% in

the industrialised countries the contribution of capital goods
produced by the developing countries would not vary substantially

when compared with the hypothesis of the high rate of growth, being
16.9%.

In the same way the degree of cover of consumption by local

production would be of the same order, namely S55%.

The production of capital goods by the developing countries
would, in the year 2000, represent 52 of that of the industrialised
countries in 1970. Their consumption would be equal to that of the
latter in 1970. Net imports would be multiplied by more thamn 10.

The net exports of the industrialised countries would still represent
42% of the 1970 production, and the open market would therefore still

remain very considerable.

.hese projections obviously do not indicate that these implicit
scenur-cs are possible nor, a fortiori, probable, The UNIDO model
furthermore makes it possible to trace the evolutions between regions.
Table 271 gives a breakdown of the production of capital goods between

the developing regions.

3. Is the Lima objective of 2% possible when applied to capital goods ?

In the two models used, those of UNCTAD and UNIDO, the objective
of 25% (which has never signified 2% for any specific sector) is not
achieved in the production of capital goods. This result is not,
however, surprising., It nevertheless seemed to be of value to analyse

under what conditions this objective could be achieved.

To do this it is necessary to reason in the inverse direction and
to deduce the rates of growth of the sector and the necessary elasticity

coefficients in relation to manufacturing industry generally,




In 1970 the contribution of the production from the developing

countries (ISIC 38) was 3.1% of world production. One may estimate
the contribution of capital goods at 2%, since this is surely nearer

to reality.

One starts from the UNCTAD hypotheses concerning the rate of
growth of manufacturing industry in the industrialised countries of
5.1% and that of the rate of growth of the manufacturing industry in
the developing countries of 9.6%.

One also accepts, for the industrialised countries, the two
previous hypotheses on the rates of elasticity between the rates of
growth of the production of capital goods and the rate of growth of

manufacturing production, namely 1.1 and 1.2.

In this way one obtains, (Table 22) the necessary rates of growth
in the developing countries to attain 25% of the world production of

capital goods for the two elasticity hypotheses.

These rates are respectively 15.5 and 16.5% per year. As
compared with the rate of growth of manutacticring production of 9.6%

this gives elasticities of:

19:2 . 461 ang 182
9.6 9.6

= 1.72

These elasticities can be compared with those found over the
period 1955-1970 (Table 18).

- For the planned economy countries the elasticity was 1.30 to 1.39
over the whole of the period 1955-1970. The effort towards

industrialisation was therefore extremely high.
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- For the developing countries:

. in Latin America the elasticity was 1.67 over the period
1955-1970, but with a very distinct trend towards a drop
(from 2.10 over the period 1955-1960 to 1.30 over the
period 1965-1970);

. in Asia (excluding Israel and Japan) the elasticity was
1.55 over the period 1955-1970 with major variations,
including an elasticity of less than 1 during the period
1965-1970 (0.87).

Furthermore these high rates achieved in Latin America and Asia
are only due to certain engineering and electrical consumer goods

such as cars and household domestic appliances.

These observations indicate that the necessary elasticity
ot . - and hence the accumulat:on of fixed capital - would be
too high having regard to historical experience. They assume a
political will and a tension very strongly gen:ralised over the
whole of the Third World and permanently maintained, cbviously
independently of the difficulties of industrial realisation arising
from the degree of complexity of capital goods, which are analysed
in the following chapters. The hypotheses are therefore theoretically
not impossible, but in practice are very improbable and this allows
one to conclude with some certainty that it is impossible for the
developing countries to reach 2% of the production of capital goods

by the year 2000.

The same exercise can obviously be carried out with lower rates
of growth, leading to very similar results and the same gereral

conclusion.
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4, Projections of employment

Again it can only be a question here of establishing the orders
of magnitude of the incidence on employment of building and developing

a capital goods industry in the developing countries.

Estimates of employment in the engineering, electrical and
transport industries vary according to the sources, and show serjous
gaps. Data are lacking for a large number of the developing countries;
frequently there are no chronological series but only fragmentary
indications, and it is not certain that these are homogeneous from
one country to another, This is why, instead of an accuracy which
could be misleading, we will retain an estimate within a range of
Z to 4 million workers for these industries in the developing

countries.

Obviously the level of employment is better known in the
(1)

industrialised countries, and this was 45 million workers in 1970 .

In order to make the projections the following hypotheses are

assumed:

a) In the year 2000 the value of production in the engineering and
electrical industries in the developing countries will be equal
to that of the industrialised countries in 1970 (UNCTAD model)
or 79% of this (UNIDO model, on a hypothesis of a 4% rate of

growth of the GDP in the industrialised countries).

b) In the year 2000 the productivity of the developing countries in
these industries would be that of the industrialised ccuntries in

1970, whereas it is half of this at the present time.

(1) unpublished United Nations estimate.
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Under these conditions the volume of employment in the
industries related to the capital goods category would be 35 to

45 million workers.

The rate of growth in employment should be from 7.5 to 8.5

per year.

These orders of magnitude call for some comments.

- Firstly they show that the capital goods industries could be an

important source of employment in the developing countries.

- Next the qualitative aspect of employment in industries which
require skilled labour should be emphasised. To train several
tens of millions of skilled workers, technicians and engineers
on & world scale is not an insoluble task. It is not, however.

an easy one.

- Finally this order of magnitude is very flexible as a function
of the production choices made. In effect the v-lumes of empl vment
have been calculated by reference to the mean in the e:
electrical and engineering industries of the industriali . . untrirs;
the production of less complex and more widely used capital goois

could require more labour than the figures indicated above.

5. Projections in respect of capital investment

From projections of employment we move on to the determination
of orders of magnitude of capital investment by means of estimated

costs of the creation of employment in the capital goods industry.

The creation of one job in the latter is estimated in Mexico

at f 10,000(1). These are direct costs.

(1) Outline of a strategy for the development of the capital goods
industry. December 1976, NAFINSA (UNIDO).

i
t
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In reality one should add, to these those charges which are
attributable to the cost of industrial training, the remuneration
of foreign personnel, the creation of accompanying organisations
such as institutes of technology, standards, information centres,
specialised marketing and management, etc. Experience shows that

these double the direct costs.

For those countries which have to establish an organisational
network the real cost of creating one job is likely to be about
g 30,000.

The direct cost of industrial transfer of the projected capacity
for capital goods in the developing countries would therefore be of
the order of § 40O - 500 billion.,

The indirect costs depend, amongst other things, on the pre-
existence or not of an executive infrastructure, and the latter can

be roughly estimated at § 600 - 900 billion.

In reality no serious estimate can be put forward except after
a specific study based on observation of the realities in the
developing countries, the projects of the latter and the development
prospects for prices of capital goods expor*ed by the industrialised
countries. Experience shows that the capital coefficients vary from
1 to 2 and are sometimes even higher between the developing countries,
and the prices of imports of capital goods are tending to rise rapidly,
frequently exceeding the rate of inflation in the market economy
developed countries. It would therefore be necessary to study these

problems.

However, irrespective of the corrections to be applied to these

broad estimates, one fact still remains: the cost of creating employment

(1)

in the capital goods industry is relatively lower than in other sectors .

(1) By way of comparison the direct costs amount to g 100,000 to
200,000 per job created in the iron and steel industry and from
£ 100,000 to £ 300,000 in agrobusiness.
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111 - THE LONG-TERM TECHNOLOGICAL TRENDS

It is only possible here to set out some observations in broad
outline on the development of technologies and techniques which
could have major repercussions on the development of a capital goods

sector in the developing countries.

1. Automation of the production process

One of the characteristics of present developments in industrial

equipment is the major use made of electronic measuring, control and
checking instrumentation. Such instrumentation is increasingly
tending to be integrated into contrul systems by the use of computers.
Automation is, at the same time, a group of methods of analysis of
production processes in order to design continuous processes and
regulation and control techniques to produce a satisfactorily
automated system. The aim of automation is to optimise the
production of industrial units, that is to say to reduce their

operating costs.

Control of production processes may be installed in varioue sta; .

1l - centralisation of information and remote controi

2 - installation of local regulation links,

3 - progressive increases in automatic links between local
links,

4 - pr.gressive installation of automatic computer calculating
tinks operating on a basis of permanent information and as
a function of pra-established programmes. The results of
these calculatiors are made avalilable to the operator,

5 - finally, automatic control by direct action derived from
the results obtained by these calculations. This is the

stage of computer operation.

At the present time it is the penultimate phase which is most
widely used in the industrialised countries, particularly in the

chemical industry. The last stage, which requires total knowledge

of all the phenomena and of their interactions, is still comparatively
little used.
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The combined use of microprocessors for the automation of local
production chains with management computers will accelerate the
development of integrated management of production units. For
example by using a computer and several mini-computers it is possible
to integrate the functions of handling and management of a company.
In a more general manner automation by the combined use of a
computer and micro-computers makes it possible to integrate the
management of various systems in a company: production, control,

(1)

maintenance, sales, financial .

Automation is essential in all industrial sectors with continuous
processes (iron and steel production, petrochemicals, etc.) but is
beginning to be used in batch production processes, particularly in
the engineering industry. A team of research workers at the
University of Michigan has made a technological forecast for the
coming years. They have attempted to predict the role of computers
in the future production of engineering and electrical products,

(2),

and their forecasts are as follows

1) Programming time will be reduced by 5% by 1977.

2) Nearly 29% of breakdowns will be detected and diagnosed by
computer by 1978.

3) By 1980 25% of all machines will be computer controlled. The
productivity of machine tools will be increased by 25-30%.

4) By 1982 298 of all the mechanical parts of machines will be
produced by computer controlled systems.

5) By 1987 2% of machine tools will be integrated into a control
system, and the accuracy of the tools will be increased by S50%.

6) By 1988 only 2% of the components manufactured will be
controlled directly by human means. One of the results of
the development of the information collection and information
control networks will be to reduce organisational and management
charges by 10 to 20%.

(l)P. LEBENBAUM, Industrial systems and organisations in Handbook of

industrial engineering and management.

(2)

From the journal Iron Age, 20/12/1973.
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This study carried out by the University of Michigan underlines
the increasing dissociation of man and machinery and the rise in
skilled work at scftware level.
®The computer itself finds no difficulty in carrying out its mission.
The experts participating in the CIRP study(l) agree in effect in

stating that, by 1985, a major part of the knowledge acquired in the

field of manufacturing techniques will hgve been distilled into the

software, 80 as to control all the necessary stages of manufacture.
It will select the sequences of machining, it will change parts in a
selective manner to the appropriate machine tools, it will control
tolerances, it will choose the sequence of operations, it will supply
the appropriate tools at the required moment, it will apply the
optimum conditions for machining for the material, it will ensure
that the required shapes are produced to the required degree of
accuracy by digital control, and that management will be kept
informed of everything which happens at every point in the system and

at every moment".(Z)

2. Congtant changes in the electronic industry

The whole of the sector is characterised by the very rapid
obsolescence of techniques and equipment because of the size of

investments devoted to research and development.

The life of semi-conductors, of which considerable use is made
in various types of appliances, provides a typical example of this
situation: in 25 years there have already been three generations of
products, beginning with the discrete components of the beginning
of the fifties, passing in the sixties to integrated circuits
associating several discrete components before arriving, towards
the end of the sixties, at integration on a medium or large scale,

(3)

combining hundreds of integrated circuits “’.

(ljinternatiunll College for the Scientific Study of Mechanical

Produ-tion Techniques.

(Z)R. s REDALE. Links with the factory of tomorrow - Publication of

t:.e EBuropean Committee for Cooperation in the Machine Tool
Industries (CECIMO).
(3)

Y.S. CHANG. The Transfer of Technology: Economics of Offshore
Assembly. The case of the Semi-conductor Industry, UNITAR Research
report No. 11 (New York, United Nations, 1971).
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The industry has not ceased to perfect and miniaturise components
whilst at the same time reducing production costs (including labour
costs) by using new materials and sutomating the manufacturing
processes. In this way the multi-purpose mini-computers adopted |
about five years ago represent the most spectacular progress

oY

accomplished in the electronic industry in recent years .

3. The growing complexity of machinery

Machines are increasingly specialised, and are also increasingly

integrated into a system of machines.

It may be seen that, in production units manufacturing long runs
of mass consumption products on a basis of automation, the machines
are increasingly specialised in the production of one given product.
As standardisation tends to increase in products of widespread

consumption so the machine tool which is used to produce them must be

of a special and original type. One may extend this observation not

only to all the machines which take part in automated long-run

production processes, but also to small and medium production runs. r |
Automation multiplies the machines and specialises them... As a |

result of mechanisation and the automation of new manufacturing |

processes a need is felt for new installations, diversified and of

increasing complexity. The components of machines and the machines

themselves, the special and automatic devices which are perfected

from day to day, result not only in a rapid increase in the number

of appliances but also in increased diversification in the latter

and a multiplication of their types and models.

This trend, which tends to see the machine tool industry no longer
a8 involved in the construction of series of isolated machines but in
the construction of increasingly integrated systems of machines, can
be seen in a study carried out by the Institute of Science and
Technology of the University of Michigan on the subject "Progress in

the technology of production, Forecasts up to 1985". This study

(l)Cited in the publication of the 0.1.T. Commission of the Mechanical

Industries, Geneva, 1977, General report.
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concludes that, by 1980, a quarter of all new purchases of machine

tools 1n the United States will involve the purchase of complete

manufacturing systems bought from a single supplier. These

conclusions echo the forecasts made for the engineering industries .

by C.I.R.P. (International College for the Scientific Study of \

Mechanical Production Techniques). "between now and 1990 (on

average ) more than 50% of the machine tools built will not be used

1n an autonomous manner, but within the framework of a flexible

production system ensuring the automatic manipulation of parts

between work stations, and entirely controlled by an industrial

computer".

One finds the same trend in other types of machines, as for

example in machines for converting plastics materials:

"Originrclly extruders were produced and deliver.. nc ' ardware

productise.

The converters designed or bought the dies, reel-off

cystems .nd other systems to complete their lines. At the

present time the tendency is towards producing and selling

complete installations.

This trend is shown by an increase

in the average cost of machines sold over the last five years.

Complete installations include components such as printing units

or bag-making units in blow-extruded film installations, and

machines to label, engrave and cut in the case of tube or

profile extrusion lines.

Other companies are specialising in

complete irstallations for the extrusion of profiles and

tubing, including the reel-off and reel-up systems".(l)

(1)

Republic of Germany.

Arthur D. LITTLE, Techniques and processes for converting
plastics materials in the United States and in the Federal
Report to the Minister for Industrial

and Scientific Development, Paris, July 1973.
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Beiatounotep b tween the rate: ol ar.reas stoproduction

o tne metailurgacal, engunecring and electrical andustries,

any overall 1ndustriai production, 19%-19.¢

Table 13

Sourvr»: The role and place of the mechanical industries

Regicus 1955-1960 [ 1960-1965 | 1965-19/0 [ 1499-17/0

world a:

of which: 1.17 l.23 1.19 1.21
Planned economy countries b) 1.% 1.39 1.33 1.%4
Market e¢conomy countries 1.07 1.13 1.07 1.09

of which:
Market economy developed countries c) 1.02 1.20 1.0/ 1.10
Market economy developing countries d) 1.38 1.68 1.U5 1.35
North America e) 0.91 1.19 0.76 1.00
Caribbear, Central and South America 2.10 1.38 1.%0 1.61
Asia f) 2.05 1.55 1.69 1.78
Asia t), excluding Israel and Japan 1.63 2.06 0.87 1.55
Europe - market economy developed countries 1.07 1.04 1.05 1.05
European Econcaic Community 1.19 1.06 1.05 1.12
European Free Trade Association 1.00 1.10 1,12 1.05
Gceania g) 1.40 1.21 0.77 1.13
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Relationships between the rates of increase of production

in the metallurgical, engineering and electrical industries

and those of the gross domestic product (A) and overall

industrial production (B) in certain countries, 1960-1970

A B
Countries

1960- | 1965- | 1960- | 1960- |1965- | 1960-

1965 | 1970 | 1970 | 1965 [1970 |1970
Bulgaria 2.68 11.79 | 2.18 | 1.55 |l.46 |1.%0
Czechoslovakia 3,55 | 1.40 | 1.84 | 1.23 jl.42 |1.34
German Democratic Rep. 2.38 | 1.28 | 1.79 1.42 |1.13 |1.26
Hungary 2.02 | 1.21 | 1.2 | 1.19 [1.55 |1.35
Poland 2.37 | 2.02 | 2.18 | 1.67 |1.46 |1.56
Romania 1.87 | 2.08 | 1.97 .24 |1.29 |1.27
USSR 1.88 | 1.53 | 1.69 | 1.43 |1.38 |1.41
Belgium 1.3 | 1.2% | 1.37 | 1.39 [1.12 |1.26
France 0.91 {1.12 | 1.02 | 1.17 |0.98 |1.07
Federal Rep. of Germany 1.10 | 1.35 | 1.23 1.06 |1.27 |1.16
Italy 1.04 j1.42 |1.20 | 1.05 |1.23 |1.14
Holland 1.02 | 1.38 | 1.19 | 0.86 [0.88 |0.86
Austria 0.70 | 1.59 | 1.17 | 0.64 |1.31 |1.00
Denmark 1.19 | 1.00 | 1.10 | 0.97
Finland 1.19 | 1.28 | 1.23 | 0.81 |0.97 [0.90
Norway 1.13 }1.09 | 1.10 | 1.03 |1.04 |1.04
Portugal 1.19 | 2.15 | 1.66 0.90 [1.72 |1.%0
Sweden 1.78 | 1.81 | 1.79 1.19 |1l.23 |1l.21
Switzerland 0.92 cee ces 0.87 |1.05 |0.96
United Kingdom 1.17 | 1.04 ] 1.07 | 1.09 |1.09 |1.07
Spain 2.17 | 1.95 | 2.08 1.57 |1.23 |1.42
Yugoslavia 1.60 1.04 |0.90 |0.99
Canada 2.02 |1.18 | 1.63 1.51 [1l.13 |1.36
United States 1.53 | 0.81 | 1.26 1.18 |o.74 |1.02
Japan 1.48 }1.97 | 1.75 | 1.27 |1.45 |1.39




- 68 -

2¢ "g0Om gL 8¢ "2H ¢g-H22‘t g2 6¢°9g64 (anTeA pappe)
Sutanjovinuey
{8°020'T 2°g 85°96 ¢g 66h'c 6°2 98°694*' T andqno
Futanjoeinuey
2n oen'e S°9 T0°¢9¢ 00" #£6°S 9°2 60°¢2L2 (dao) 3onpoxd
0T3S3WOp $80JY
(agsn) % ge 9swaIoul (agsn) (agsn) % Se 9983.I0uT (aZsn)
0002 Jo 8jea TENUUY 0L6T 0002 Jo 8jeJa Tenuuy 0461
2 Stsau3odiy
T2°e19 £°6 8% "2H €8°6¢8'T 6°¢ G¢ "985 (8nTeA pPappe)
Futanjoenuey
21166 T 9°6 85°96 H9*LH2ts ) 99°69+*T andano
Sutanioejnuey
#9°069'¢ 0°g T0"€9¢ LL°TE8°8 0°% 60°¢2L‘2 (d@o) 3°mnpouad
O T3S2WOP SSOJL;
(agsn) % Se agesidut (agen) (aZsn) % S€ aseagout (agsn)
0002 Jo 838J TenuUUy 061 0002 JO 9381 TENUUY 0L61
sataqunod ButdoTaasq satajunoo padoTaasq

T stsay30dky

STANLINDOVA DIWONODA-OHOYW FHI IO NOIINTOAR

ToPOW OQINN - 6T °T9qel



0°6 on°eT 22 g9z + 09761 g2 L2z TT°TO9 0T %92 (SjuawaaInbaua)
uotydunsuoy
2°g $°CT 9¢°g1T - 0g°0T - 2°g 6°01 9° 11T 09°01 gjxodxa jaN
g°6 #°91 98" 44T 08°8 2 ¢ 662 T.°2T4 0L°0l2 (3ndino) uoT3ompold
yimoxd jo aseagoUT (agsn) (qagsn) yamoaf jo aseaxout (q#sn) (agsn)
ajea Tenuuy Jo 03084 0002 0L6T 3jex TeENUUY JO J03984 0002 0L6T
. satajunoo SutdoTaasq satajuno> padoTaasq

%9°2 3o satajunod padoTsaap aY3 UT 4@D dUI IO yamoxd jo a8y

12 Stseyy0dly

|
N
Vo)
i
6-01 g°61 04.°88% 09°61 2+ oh°¢ 9.°668 01" %92 (S3uamaITnbax)
uotydunsuo)
9°6 91 He¢LT - 0g°0T - 9°6 91 1¢°89T 09°01 sjzodxas 33N
21t 642 0%°GTe 0g8°g G°+ 88°¢ £0°g90"'T 0L hi (3ndyno) uotionpoxd
yamoad jo aseaJI0ut ~qgsn) (agsn) yamoxd jo 238310UT (agsn) (agsn)
2481 TBnuUuy Jo Jo308g 0002 0.6 ?ajex Tenuuy Jo aoi3ovy 0002 OL6T
satxaunod ButdoTeasaq satajunos padotlaaaq

%+ 10 satIjunco padoTaadp 8yl UT 4QD Ul IO yIMoJad jo 998N :T SI1S9U30dXkH

NOILVINIWNYISNI ANV XHANIHOYW TVOTYIOTTH

“TTANTHOYR TYDINVEOEN H0Jd SINTRANINOTE aNV SIH0dXI LIN 'NOILONQo¥d 40 INIWIOTIAIQ - OC 2TA8L




- 70 -

001 001 8¢ 9°21 9°L1 o] IATA 4°ge 6°8% 065
uuuuuu I UGNy GEUNUEEVEDVNUY SNV MIPNNII WIS UL PIONCIPIPUPNH OHPPHEHPEPHDS I
00T 00T 8°s 921 g2t o] g-22 f°ge 6°85 0°65
2002 0461 0002 0L6T n002 oL6T 0002 0L6T 0002 0461
(Butonpoad 931JI3UN0D ts —uano
TYIOL unatoxj3ad qou) 3geq Sutonpoad unaytoazad Sy uwamds» S 8o1I3WY UT3eT
3TDPTW PU® BOTIJY 198q STPPIN pus 3S8%

%5°2 Jo saTIzUNOd
padoTaaap ays ut 4ao
au3 3O uyimoad jo ajey

¢ Stsaq30dkH

%h JO SaTI3UNod
padoTaaap ay3 ut JaD
ay3 Jo Uyimod# jo ajey

T stsau30dkg

SNOTDIH ONIJOTIATA NIVW HN0d THI NTIMIIE NOILVINIWNYISNI NV AMINTHOVH

TVOTHITTE ' XHANIHOVW TVOINVHOAN 804 OOOC ¥VAX IHI NI NOILONAO8d JO NMOOMYIHE - 12 21del




001 oLl 00T 00T 0gs 001 TVIOL
Y4 261 96 %05°91 4 =4 aH1 05°24 %6561 b4 satyjunod Butdotaasq
g3TIJUNOD
' 1STUNIRIOD +
— Gl 8.8 6°G %179 g6 Gl 9ch Gnth %19°G g6 gaTI3uno> padorasap
] Lwouoos 333IVK

99€aJ0TT 998¥3I0UT

% Jo030€jJ 0 wudm o6 % Jojoey 30 3wy OL6T
0002 0002 @—— O0L6T 0002 0002 @—— 061
2°1 fatorysers :stsayjodAy puz T°1 £310199078  :oteeurodLy 38T

SATIONMAO WWIT SHL SANIHOV OF SATEINNOD

DNIdOTIA®D TEL NI KNISAANI SAO0D TVIIAVD FHI JO RIAOND JO LLvd QEAINDAY - 22 °1qel




IV - CONCLUSIONS

1. The New Economic Order to be constructed can not be based °

on a prolongation of the existing international division of labour.

One of the essential characteristics of the latter is that 97%
to 98% of the production of capital goods takes place in the
industrialised countries. One of the keys to the development of

the Third World is to ensure its production of part of its needs

for investment in fixed capital. This production is necessary for

the following reasons :

a) Without a capital goods industry the developing countries,
if they realise the rates of growth corresponding to the Lima
objectives, cannot escape from dependence. The latter will
in fact be accentuated by industrialisation. The industrial
fabric of the developing countries will depend exclusively
on the industrial and technological centres of the industrialised
countries. Internal integration of industries, and even

sub-regional integration, would be almost impossible.

The problem is therefore a political one. It does not relate

to interdependence but toits weak or strong modalities.

b) The very logic of the Lima Declaration means that the objectives
which have been fixed will result in a large increase in
manufacturing production and a sudden break with the rates
observed in the past. As a consequence there will ensue a
demand for capital goods which will be proportionately even
greater. This will have to be satisfied by imports and by
local production. Unless the latter is increased the effect
on the trading balances of the developing countries will be to ’

produce deficits which will undoubtedly be insoluble.



c) The establishment and development of capital goods industries

adapted to the needs and possibilities of the various
developing countries will contribute substantially to their

fights against unemployment.

d) Since it is & skilled labour industry the development of this
sector could reduce the inequalities in the field of the
qualification of workers which at present exists between the

industrialised and developing countries.

e) By its direct action and the indirect measures needed for its
environment the capital goods industry creates the conditions
for the developing countries to control a wide range of
technologies and in this way opens up the possibilities

for true assimilation of transferred technologies and, subsequently,

for the creation of local capabilities for innovation.

2. It is clear that the 25% objective of the Lima Declaration
excludes the capital goods sector.

However the UNCTAD and UNIDO models show that, by the year 2000,
a proportion of capital goods produced in the developing countries of
the order of 15§ - subject to verification of the possibility of

realising this - would be coherent with the overall objective.

3. These models also suggest that, irrespective of the hypotheses,
the industrialisation of the Third World will constitute an enormous
outlet for the capital goods industries of the industrialised countries,
and an essential factor in advancing their economies. According to
the hypotheses taken into consideration in the UNIDO model the net
exports of capital goods from the industrialised countries to the
developing countries would be equivalent, in the year 2000, to from 40§
to 60% of their production in 1970 (as against LY at the present time).
This would result in a major modification in the structure of

international commerce.



4. The magnitude of the changes to be implemented implies the

pursuance of reflection and study in this field.

Prospective reflection implies the following epproach :

a) It will be necessary to break down the capital goods sector
into sub-systems which are significant from the point of view
of the development policies. This is why Chapter II provides

an initial answer.

b) It is necessary to consider the development of capital goods
from the specific standpoints of, firstly, the typological
grouping of products and, secondly, the typological grouping
of countries. Chapters II and III provide a first sketch of

such an analysis.

¢} It is necessary to identify on the one hand the projects and
strategies of the industrialised countries and, on the other,
those of the developing countries. It is necessary to ascertain
the complementarity or intersections of the projects and the

compatibilities and incompatibilities of the strateg

The actors must be clearly identified. The aggregates ¥ the
"industrialised countries" and of the "Third World" are boti
abstractions. The real industrial world consists of

communist countries and developed capitalist countries. Within
the latter the expansionist strategies of the capital goods
industries of the United States, of Japan and of West Germany,
to take only a few examples, must be reviewed. In the same
vay it is necessary to consider in order the expansion projects
of developing countries such as Brazil, Mexico, India and China
which already have a capital goods industry, those countries
which have an embryonic industry and those which propose to

establish one.




d) It will be necessary, in a second stage, to consider inter-

national trading not as a simple matter of balances but as the
sum of explicit projects, derived from the strategies of the

international partners.

e) It is necessary to consider technical coefficients as variables

and not as invariants. They are subject to developments in

technological progress, but also to choices in industrial production.

The capital coefficients are possibly not linear but are

discontinuous as a function of development thresholds. It is
necessary to increase knowledge in this field and where necessary
to drav the implications for various groups of developing

countries.

f) It is necessary to improve the statistical apparatus so as, for

example, to make 1980 an improved reference year.

This improved information on the structures of the world capital

goods industry and on the projects of the actors will then make

it possible, using the framework of the existing simulation models

and that of UNIDO in particular, to incorporate new explicit
hypotheses in the models and, by means of enquiries from experts,
to measure their probabilities. In this vay one can pass from
projections to prospective studies. The way is in this way
opened up to the establishment of scenarios where the normative
scenario would be compared with the possible scenarios and the

latter with the probable scenario.

The stages of the consultation may therefore be set out as follows :

1. An appreciation of the existing situation and of the principle

of the need for the developing countries to create or to reinforce a

capital goods industry.

This appreciation of the situation implies the identification of

the projects or intentions of the actors.



2. The selection of a reference scenario corresponding firstly

to the Lima objectives and secondly to the respective possibilities
of the partners, the constraints specific to the sector and the

probabilities of realisation.

3. Determination of the ways and means for realising the

specific objectives of the reference scenario which has been adopted.

These ways and means will concern : the development scenario,
the possible and desirable trajectories and itineraries, the inter-
national cooperation programme to be put into effect and the

administrative consequences for the United Nations system.
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STRICTVRIG OF THE CAPITAL QOODS IMRSITAI

INTRODUCTION

An analysis of the structure of the capital goods industry needs

to be made s0 that it may be used for action, irrespective of the level

of development of the countries involved.

The three components of this structure are:

1) The internal arrangement of capital goods products, their division

2)

2)

into groups having common characters. To these intrinsic
characteristics it is convenient to add the extrinsic
characteristics of the internal capital goods system, that is to

say the national and international environment.

The final demand. Capital goods are not produced for themselves,
but for a final demand. It is therefore necessary to analyse the
typological correspondence between the latter and the various
groups of products. Any strategy of modifying the final demand
(for example the basic needs) would have repercussions on the

capital goods.

Countries produce or do not produce capital goods. This disparity
is one of the essential characteristics of under-development,
Within the developing countries some possess such an industry,
others have only an embryonic industry. Their potentialities vary,
particularly as a function of their basic development and size.
Starting from a typology setting capital goods products against
final demand (which expresses the aims or the projects of
civilisation of the countries) one hopes: a) to determine the
entry possibilities of the developing countries by groups of
productas; b) to define the conditions of acceas from one level to

another.

Such a three-dimensional typology is only initiated in this paper.

The present chapter relates to a two-dimensional typology of products

and final demand. Chapter II1 consists of a typology of countries

from the point of view of the capital goods industry.
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1 - AN ESSAY IN CLASSIFICATION

1.1. Delimitation of the sector

l1.1.1. Economic considerations

. a) It will be recalled that the term capital goods denotes the
sector producing those goods which contribute to gross fixed

capital formation in:

- agriculture,
- 1industry,
- services,

- administration.

b) This sector is only part of the metal converting sector, which
is still termed the engineering and electrical industries,

since this sector produces:

- capital goods,
- 1intermediate goods,

- durable consumer goods.

In the developed countries the production of the engineering and
electrical engineering industries can be broken down, as a function

of final demand, in the following manner:

- durable consumer goods: 15 to 30%,
- intermediate goods: 25 to 40%
- capital goods: 40 to 50%




¢) Durable consumer goods (private cars, domestic electrical

appliances, radio, television, etc.) do not therefore form part

of the sector covered by this study. As far as the intermediate

goods are concerned there is some ambiguity since inter-

deliveries are considerable, part being consumed by the capital

goods sector and part by the durable consumer goods sector.

For this reason, and in view of the importance of these inter-
deliveries, 1t is proposed that the intermediate goods sector should

fcrm part of the study except for:

- electronic components, which are above all consumed by the
consumer goods sector and which are already the subject of
considerable international sub-contracting, and hence "inflate"
results in the electrical manufacturing sub-sector for certain

countries.

- certain simple metal products such as screws and bolts.

1.1.2. Statistical considerations

In order to be able to monitor production and trading in the
sector as defined above and at a world level, and in particular in
the developing countries, it is necessary to depend on an

international nomenclature.

The UNO nomenclature in respect of production (CITI) is not
sufficiently detailed to provide clear definitions, whereas the

nomenclature in respect of trading (CTCI) is sufficiently detailed.

a) Production. In this we have used the international classification
by industry type for all branches of economic activities (CITI)
(International Standard Industrial Classification of All Economic
Activities (ISIC))(]').

(l)Statistical papers - Series M - no. 4, Rev. 2, Add. 1 - United

Nations 1971. Sales no. E/71/XVII-3.




The capital goods sector forms part:

- of division 38: Manufacture of fabricated metal products,

machinery and equipment
of which the principal groups are:

28] : Manufacture of fabricated metal products, except
machinery and equipment

282 : Menufacture of machinery, except electrical

383 : Manufacture of electrical machinery, apparatus,
appliances and supplies

384 : Manufacture of transport equipment

385 : Manufacture of professional and scientific
measuring and controlling equipment, and

photographic and optical goods.
It is proposed to include as capital goods:
1) In principal group 381:

- Part of group 3811: hand and edge tools such as axes and
hatchets, chisels and files, hammers, shovels, rakes, hoes and
other hand agricultural and garden tools, handsaws and plumbers',
masons', mechanics' and machinists' precision hand-tools.

- Group 3813 - Manufacture of structural metal products.

2) In principal group 282: manufacture of machinery except electrical.

- The whole of this group.

An ambiguity exists in group 3825 inasfar as, apart from

computers, it includes many products which it is difficult to regard

as capital goods (typewriters, small calculating machines, etc.).




3) In principal group 383 (Manufacture of electrical machinery,

apparatus, appliances and supplies).

- Group 3831 (Manufacture of electrical industrial machinery

and apparatus).

- Part of group 3832 - Wire and wireless telephone and
telegraph equipment, radio and television transmitting, signalling
and detection equipment and apparatus, radar equipment and

installations.

- Part of group 3839 - Wire and cables, snap switches, conductor

connectors and other current-carrying wiring devices.

4) In principal group 384 (Manufacture of transport equipment)

Group 3841 (Shipbuilding and repairing),

Group 3842 (Manufacture of railroad equipment),

Group 3843 (Manufacture of motor vehicles) except private cars.

Group 3845 (Manufacture of aircraft).

5) In _principal group 385 (Manufacture of professional and scientific

measuring and controlling equipment,

and photographic and optical goods).

- Group 3851 (Manufacture of professional and scientific

measuring and controlling equipment).
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b) Trading

(1)

There are two nomenclatures: one dating from 1961 and a more

recent one dating from 1975(2).

1961 Nomenclature All the data on international trading are
transcribed under this nomenclature up to the

present day.
Division 69
Only the following groups:
691 - Finished structural parts.

692 - Metal containers for storage and transport.

695 - Tools for use in the hand or in machines.
Section 7
Division 71

The whole of this division except:

714.1 - Typewriters and cheque-writing machines.

719.4 - Domestic appliances, non-electrical.
Division 72

The whole of this division except:

724.1 - Television

724,2 - Radio

729.1 - Batteries and accumulators

729.2 - Electric lamps

729.3 - Valves, tubes, transistors, etc.

729.4 - Automotive electrical equipment for vehicles

(1)

Standard International Trade Classification Revised - Statistical
Papers - Series M no. 34 - 1961.

(2)Standard International Trade Classification Revision 2 - Statistical

Papers - Series M no. 34 - Rev. 2.




1979
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Division

The whole of the division except:
732.1 - Passenger motor cars
732.9 - Motorcycles, motoriesed cycles

733 - Road vehicles other than motor vehicles
Division 86

Only the following sub-groups represent capital goods:

861.3 - Binoculars, microscopes
861.7 - Medical instruments
861.8 - Meters and counters, non-electric

861.9 - Measuring, controlling and scientific instruments n.e.s.

Nomenclature

Division 69

Only the following groups:

691 - Structures and parts of structures.
692 - Metal containers.

695 - Tools for use in the hand or in machines.

Section 7

The following rep ‘esent capital goods:

Division 71 - Power generating machinery and equipment.

The whole of the division.

Division 72 - Machinery specialised for particular industries.

The whole of the division.

Division - Metalworking machinery.

The whole of the division.




Division ZQ -

Division 75 -

only 752

only 764

Division 77 -

only 771

772:

773

.

77k

Division 7
only 782

783;
786:

Division 79

Division 87

General industrial machinery. The whole

of the division.

Office machines and automatic data processing

equipment:

Automatic data processing machines.

Telecommunications and sound recording:

Telecommunications equipment.

Electrical machinery:

Electric power machinery,

Electrical apparatus for making and breaking
electrical circuits,

Equipment for distributing electricity,
Electric apparatus for medical purposes and

radiological apparatuc.

Road vehicles:

Motor vehicles for the transport of goods or
materials
Road motor .chicles

Trailers and other vehicles.

Other transpori equipment. The whole of

the division.

Professional, scientific and controlling

instruments. The whole of the division.
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1.2. An essay in classification for the purposes of action

Various classifications have been proposed as a function either
of the manufacturing processes and the producte(l). or according
to whether it involves custom-made or standardised capital goods(Z),
or as a function of various criteria such as classification by
process, by type of goods, by weight of goods, by capital intensity,
according to scale, according to sub-contracting potential,

according to skills, or according to level of technology(”.

The proposed classification integrates to a large extent all
the suggestions already made and meets the following requirements:

1) To establish a clear correspondence between various classes of
capital goods and the final demand sectors. This correspondence
is necessary in order to be able to establish forecasts of

demand in value and in volume.

2) To take into account one of the major characteristics of this
sector which is the numerous linkages which exist between

products and the technical manufacturing processes. One may

(l)Summary of conclusions of the Preparatory Expert Panel Meeting

for Consultations on the Capital Goods Industry - Vienna,
16-18 May. 1977.

(Z)Outline of a strategy for the development of the Capital Goods

Industry - Nacional Financiera FINSA/UNIDO - Second Preparatory
Expert Panel Meeting for Consultations on the Capital Goods
Industry - Vienna, 17-21 November 1977.

(B)htablished capital goods industries in developing countries -

Richard L. KITCHEN. Second Preparatory Expert Panel Meeting
for Consultations on the Capital Goods Industry - Vienna,
17-21 Noveamber, 1977.




associate various products (analogue grouping of products) which

can be manufactured with the same manufacturing processes, or
conversely a technical manufacturing process (forging, casting,
machining, etc.) making it possible to manufacture parts or

sub-assemblies to be integrated into the various final products.

Important note: Everything which follows concerns only those capital
goods which are fabricated metal products, mechanical machinery and
electrical machinery. Products relating to the electronic industry
will be dealt with subsequently.

1.2.1. An _initial classification: custom-made and standardised

equipment, related to final demand sectors and to the technological

production routes.

THE CONCEPT OF TECHNOLOGICAL PRODUCTION ROUTE

(1)

In a general way one may designate under the term technological

production route the entirety of production operations:

- associating products (materials, components, sub-assemblies)
and processes or basic facilities (casting, forging,
metal forming, machining, heat treatment, assembly, etc.)

with a view to producing the final product (the whole).

It is also necessary to take into account matters dealing with

the operations of:

- design (engineering design capabilities)

(1)

See on this subject the works of the Bureau d'Informations ¢t de
Previsions Economiques (BIPE), France. The main trends in
technical progress in the engineering industries 1972-1973, and

the two papers presented to the Second Preparatory Expert Panel
Meeting for Consultation on the Capital Goods Industry, Vienna,
17-21 November 1977: Development of a heavy capital goods industry
in a country in the process of industrialisation: the case of
Algeria. COURLET, GAULE, TIBERGHIEN - Universite des Sciences
Sociales de Grenoble, France: and Establishing capital goods
industries in developing countries, Richard L. KITCHEN, op. cit.




- organisation of production and marketing (industrial

engineering and marketing).

Any analysis of technical progress in capital goods must
therefore be carried out over the whole of the route, that is to

say:

the materials,

the manufacturing processes,

the products (final product, sub-assembly, components),

the design (for example digital or automatic design).

The objective, initially, being to obtain a classification of
value for action, it appeared to be advisabie to retain only the
following three principal factors in the definition of the

technological production route:

- design (engineering design capabilities),

- technical manufacturing processes,

- management of production and marketing (industrial
engineering and marketing or, according to another

terminology, managerial and professional engineering).

All these three factors are determinant in the installation
of a capital goods industry. The inputs concerning the materials
relate essentially to the links which may or may not exist in
any country between the iron and steel and metallurgical industries
and the equipment goods industry, and as far as the inputs of
the component and sub-assembly types are concerned these are very
important in this sector and need to be the subject of separate

studies with a view to increasing the level of national integration.




A) Custom-made capit 00ds

These are normally heavy capital goods, manufactured in units
or in very short production runs, and which incorporate a high

degree of technicity; their production time is long.
Design (Engineering design capabilities)

One must emphasise the importance of the general contractor
who carries out the whole of the installation and who determines
the technical specifications for the most important items of
equipment. However the equipment manufacturer, who works in close
collaboration with the engineering consultant(l). should master the
study and design of this equipment (engineering design of machines:

design and drawings).

Technical manufacturing processes

Starting from sheet, plate and profiles these processes a'e

essentially:
- cutting: sawing and shearing,
- forming: folding, bending and rolling,
- welding.

In certain cases account must also be taken of heat treatment.

Production management and marketing

In the case of custom-made equipment there is no clear division
between design, manufacture and marketing. All there three stages

are often coordinated by the engineering consultant. In particular

(

l)Freqmently the equipment manufacturer integrates thie engineering
function.
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the importance of quality control in manufacture should te noted,

since the equipment has a high technical content, together with

the not unimportant amount of erection work on site, the

coordination of which often presents difficult problems.

The final demand sectors

Heavy custom-made capital goods are mainly supplied to the

following branches:

I8IC
IsIC
1SIC
1sIC
15I1C

1SIC
18IC

I8IC
1sIC
1sIC

18IC
ISIC

ISIC
18IC
18IC
I8IC

220

Crude petroleum and natural gas

210-230-290 - Mining
341 (Part) - Pulp and paper

351
3511

3512
3513

352
353
354

362
369

3
372
k1o
7111

Industrial chemicals t
Manufacture of basic industrial chemicals, except
fertilizers

Manufacture of fertilizers and pesticides
Manufacture of synthetic resins, plastics
materials and man-made fibres, except glass
Manufacture of other chemical products

Petroleum refineries

Manufacture of miscellaneous products from
petroleum and coal

Manufacture of glass and glass products
Manufacture of other non-metallic mineral
products (clay products, cement, lime and
plaster)

Iron and steel basic industries

Non-ferrous metal basic industries

Electricity, gas and steam

Railway transport




B) Standardised equipment (standardised capital goods)

This covers, in general, light and medium equipment which involves
a greater or lesser degree of standardisation, and which is produced

in small or medium production runs.
Design (engineering design capabilities)

In the case of the equipment manufacturer the important role
played by the engineering design of machines should be noted, since
the models which are manufactured are fairly diversified, but use
common assemblies and sub-assemblies (machines built on a modular

basis).

Technical manufacturing processes

Starting from metals in the form of plates or from castings or
forgings the processes are essentially machining, heat treatment
and assembly which in the case of certain products (buses, tractors

and trucks) can be very considerable.

Production and marketing management

Production management is of primary importance since the inputs
in the form of parts and sub-assemblies are very numerous, and a

high degree of organisati: is essentiul in the assembly operations.
Marketing management is also important because of the
importance of after-sales service, in particular the management of

stocks of spares.

The final demand sectors

The equipment has been classified on the basis of two final

demand criteria.
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a) Equipment used in certain industrial branches

ISIC 31 -
ISIC %2 -
ISIC 33 -
ISIC 342 -
ISIC 355 -
ISIC 356 -
ISIC 340 -

Equipment for agriculture and fishing (ISIC 111-112-130).
Equipment for transport (ISIC - 7112, 7113, 7114).
Equipment for the building industry (ISIC 500).

Equipment for the engineering industry (ISIC 38).

Equipment for the consumer goods industries.

Manufacture of food, beverages and tobacco.
Textiles, wearing apparel and leather industries.
Manufacture of wood and wood products.

Printing, publishing and allied industries.
Manufacture of rubber products.

Manufacture of plastics products.

Other manufacturing industries.

b) General eguipment used in all branches

This covers the following equipment:

Equipment for the distribution of electricity.

Pumps, valves, compressors, fans.

- Lifting and handling equipment.

type.

Miscellaneous equipment of the boiler and structural works

Spares and maintenance parts for industrial units.

The whole of this section is summarised in the following table.




Cross-analysis of technological routes and tne final demand for capital goods

Route A

Custom-made capital goods

Route B

Standardised capital goods

A. Characteristics of the technological routes

Engineering Management of Manufactur: Management of Engineering design
design production FOCEBBEs ne production and capabilities
capabilities and marketing P marketing
- General Quality - - - Organisation of - Engineering
contractor control Mm"ﬁ!ﬂ inputs and design of machines
assembly (machines built
on a modular basis)
- Engineering Installation
design of work on site
machines

Cutting
forming
weldi

—— - - - - - = = -

- Sales department

(management of
spares)

B. Final demand sectors corresponding to the technological routes

1) Basic or intermediate industries

ISIC - 220 - Petroleum
210-230-290 - Mining
341 (Part) - Paper

3511
3522
3513
352
353
354

;gg i Mineral products

35 Chemical industry

371
372

k10 Electricity

; Basic metal industry

7111 Railway transport

2) Equipment used by certain branches

I8IC - 31 Food, beverages and tobacco
32 Textile, leather industries

33 Wood products

342 Printing, publie.:ing

355 Rubber prod.ct-

356 Plastics prod..:s

390 Other manufacturing industries
I3IC 111, 112, 130 Agriculture and fishi .g

18IC 7112-3-4 Transport
500 Construction

38 Metal working industry

3) Bquipment used by gll branches




Summarising, therefore, this first classification shows:

1) Two major technological production routes.

2) A possible classification of equipment goods into three major
(1)

groups with the corresponding routes

a) Equipment for basic industries: Route A
(Custom-made capital goods)

b) Equipment used by certain branches,

or specific equipment: Route B
(Standardised capital

goods)
c) Equipment used in all branches

(l)Equipnent involved in electronics manufacture will be dealt with
subsequently.
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3) From the point of view of manufacturing processes two major

routes may be seen:

Route A

- Based on the working of sheets and profiles by cutting,

forming and welding.

Route B

- Based on working metal plate with the operations of

forging, casting, machining, heat treatment and assembly.

4) Such a classification (highly aggregated) is not yet very
operational but it does, however, make it possible to identify

the major trends.

For example:

a) Over the period 1960-1971(1) the average annual growth rates

of manufacturing outputs by sector in selected developing

countries was as follows:

Mainly Mainly Mainly basic
consumer intermediate| metal industries
non-durables | goods and metalworking
industries
Africa 6.1 8.1 8.6
Asia 7.1 9.5 8.9
Latin America 6.8 9.2 9.4

(1)

Industrial development survey - Special issue for the Second General
Conference of UNIDC - ID/Conf. 3/2.




e
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The structure of the industry has therefore evolved in favour
of the intermediate industries and the engineering industries for
which the rate of growth has been greater, and this leads one to
believe that the demand for custom-made equipment (Route A) and
for machine tools (part of Route B) has been relatively greater

than the demand for equipment covered by route B.

b) A development strategy as adopted by a country is shown by
investments in the various branches of the economy. At this
stage of planning it is already possible to make a breakdown of

(1)

equipment between the two main routes .

However it is necessary to initiate a second stage and to go into
further detail, particularly because a working tool of this type
can be useful for those countries which wish to enter into the

manu facture of capital goods.

1.2.2. An essay in a more operational classification:

sub-routes and analogue grouping of products

The previous classification led to three major groups of
products and two major basic technological routes. In what follows
it is a question of dividing up these three major groups and the
routes in such a way as to show more clearly the conditions of

entry and/or development of a capital goods industry.

An entry strategy proceeds by way of the installation of
"mixed products - basic technological routes" (basic facilities),
the complexity of which must be gradually mastered: this leads
to taking into account a criterion of complexity in establishing

these sub-routes. Furthermore it appears logical to take into

(l)In the case of Algeria, and in the light of the national

options concerning the basic industries and, in particular,
the valorisation of petroleum and gas, route A represents 35
to 45% of the demand for capital goods and route B 55 to 6%
of the demand for capital goods.
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account a dimensional criterion relating to the size and hence

the weight of the equipment.

The size of the production unit is not such an important
criteriorn as might sometimes be imagined, since in the capital goods
industry the size of the establishment linked with the problems of
minimum production runs has fairly little effect, the more so since
it is possible to profit from the multi-purpose nature of a
manufacturing process or a group of manufacturing processes in
order to carry out profitability studies on several products at the
same time (grouping of products by their analogous nature) rather
than product by product. Furthermore it must be stated that, with
the exception of certain industries (tractors, trucks, etc.), the
size of the production establishments in the developed countries is

often nearer to 300 to S00 employees than 1,000 to 1,500 employees.

In this same order of ideas the criterion of classification by
capital intensity is not initially important since firstly, and in
a general manner, the capital goods industry with the exception of
certain very special sectors is not a capitalist industry and
secondly, and particularly for those countries which enter the
capital goods industry, the initial production elements are not of

high cost.

Criterion of complexity

This criterion is for the moment only used from a qualitative
standpoint. The criterion of complexity applies to the threce
essential elements which we have taken into account in the definition

of the technological production group, that is to say:

design,
- the technical production processes,

- the management of production and marketing.

Three scales of complexity have been used: simple, complex

and highly complex. .
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(1),

As an example this means

- In the case of design: simple - work by designer up to the planner,

complex - engine. » work on sub-assemblies,
highly complex - f a general contractor
design of a new
mas -y including R & D.

- In the case of tne technical manufacturing processes:

From casting of routine parts to precision pressure casting.
- In the case of production and marketing management:

- From the management of a small production workshop to

the management of a factory producing tractors where

assembly activities are very considerable,

- From the simple act of selling to the management of

a stock of spares.

Dimensional criterion, or criterion of weight of goods

This criterion is also related to power when it is a question
of machines for the generation of power or the uce of electrical
energy (motors, transformers, switches, hydraulic turbines,
thermal turbines, alternators). This criterion is important
inasfar as it provides an initial idea on production workshops.
One can, in practice, regard the workshops as light, medium or
heavy, so making it possible to classify the same product
differently: the equipment involved in the production of an
electric motor is not the same when small, large or medium-sized

motors are being produced; the same applies to compressors or

(

l)It is clearly understood that subsequent studies will have to
specify this criterion of complexity and to carry out systematic
studies on scales of complexity.




- 98 -

diesel engines (engines for trucks as against large marine engines)
or again in the case of metal structures for small buildings or
the metal structures which go with heavy process equipment in the

petrochemical industry.

In this way, and in relation to the two principal routes,
there are introduced two criteria which make it possible to establish

the sub~-routes.

- Criterion of complexity: simple, complex, highly complex.

- Criterion of weight t light, medium, heavy, which can be
regrouped (since the separation is never
a clear one) into light and medium or

medium and heavy.

This gives six sub-routes for each principal route, or a total of
twelve. In fact practice shows that these criteria may be initially

(1),

combined in the following way

- Light, medium and simple
- Light, medium and complex

- Medium, heavy and complex

F oW o

- Medium, heavy and highly complex

This gives eight sub-routes: Al - A2 - A3 - AL
Bl - B2 - B3 - B4

Starting from these eight sub-routes one can then carry out
analogue grouping of the products (which is not exhaustive) as
set out 1in the appended table which indicates the correspondences
between final demand, analogue grouping of products into eleven

classes, and the eight production sub-routes.

(

l)This simplification eliminates two sub-routes (light, medium,
highly complex and medium, heavy, simple) which are not
regarded as essential in this first stage of the analysis.
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From this first table (which may be progressively made more

complex) it is possible to draw the following conclusions:

1) Although custom-made equipment largely corresponds to
route A and standardised equipment to route B it can be seen that

certain products involve both routes A and B.
2) Reading across the lines, that is to say in terms of final
demand, shows the differences between the various types of

equipment.

- Custom-made equipment, intended for the basic industries, is more

of the medium and heavy type, complex or highly complex. This

means that:

1) From the point of the manufacturing processes the boiler
working shops and structural working shops will be equipped with
very large machine tools. Large forging and casting capacities,

together with heat treatment facilities, will also be essential.

The existing units in India (Heavy Machine Building Plant,

(1)

Foundry Forge Plant and Heavy Machine Tools Plant ), in Pakistan

(State Heavy Engineering and Machine Tool Corporation) and in

2
Iran(‘) correspond to this type of route;

2) From the point of view of design (engineering design
capabilities) design capabilities (engineering design of machines)
and engineering facilities (general contractor) are essential for

mastering the production of this type of equipment.

(l)Heavy Engineering Corporation. Backbone of India's Industry -

Scvadera.  ID/WG.146/96 - 26 July 1973. Third Interregional
Symposium of the Iron and Steel I.dustry - Brazil, 14-21 October
1973.

(Z)The capital goods industry in Iran - Evolution problems and
prospects - G.L. Narasimhan - UNIDO expert.
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- Standardised equipment

In the equipment used by certain branches all the sub-routes
Bl, B2, B3 and B4 are represented; in particular machines for the

production of consumer goods are either complex or highly complex.

In the equipment used by all the branches there are no products,
taken overall, which are located at the top of the scale of

complexity and weight.

3) Reading down the columns, that is to say on the basis of the
production sub-routes, shows tne predominance of sub-route B2
(casting, forging, heat treatment, mechanical machining, light and
medium complex assembly). Mastery of this route is an important
factor in the diversified production of capital goods. However,
since many products are concerned in this sub-route (as is also the
case with other sub-routes), one sees here the justification for

analogue grouping of products.

4) Analogue grouping of products based on similar production
technology routes has, as its objective, to suggest that it is
possible for capital investment decisions to be taken not product
by product but by groups of products, and this changes fairly
radically the viewpoint from which feasibility studies are generally
carried out and poses the profitability of an investment in different

terms.

5) From the point of view of final demand it is possible to

consider the table from the angle of complexity.

From the viewpoint of production technology rcute the concept
of complexity relates more to the complexity of sub-routes than to
the complexity of a product, which means in general that the
developing countries should firstly manufacture simple metal products
s0 that they can then manufacture increasingly complex products.

The central question for the developing countries involves mastering
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all the elements of a rcute, that is to say the manufacturing
processes, design and the management of production and marketing,
each stage in the mastery of a sub-group then making it possible
to produce a group of capital goods.

THE CASE OF THE ELECTRONICS INDUSTRY(I)

Capital goods relating to the electronics industry can be

classified into t.> principal groups:

- electronic equipment used by the public authorities for civil
and military uses such as radar, guidance systems and special

telecommunications equipment,

- electronics equipment used by industry and collective services,
including computers, telecommunications equipment, control,

monitoring and measuring equipment and medical and surgical equipment.
The technological production route is very specific, inasfar as
fundamental research and development research are priority and
practically unique factors.

At the manufacturing stage one finds mainly cabling and erection.

Finally the phase of quality control, tests and trials is also
very important.

2 - THE NATIONAL ENVIRONMENT AND THE PRODUCTION OF CAPITAL GOODS

The question which is posed is one of knowing which accompanying
activities are necessary for the establishment of a capital goods
industry. We are listing some which appear to us to be the most
important (subject to more detailed analyses), and these are to be
subsequently examined in greater depth, whilst drawing all the

consequences at both the institutional and practical levels.

(L)

These are only quite preliminary observations, the subject being
treated in a second phase of this study.
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2.1. The necessity for an engineering consultancy structure

Those accompanying activities involving the mastery of
technologies, innovation and engineering consultancy may be regarded

as essential. These points will be developed in chapter III.

2.2. The necessity for an industrial fabric

In the industrialised countries sub-contracting is very widely
developed. One therefore finds the larger companies relying on
numerous small and medium-sized companies to supply parts,
sub-assemblies or specific services such as heat treatment or
rectification. This group of small and medium-sized companies
constitutes an essential environment for the development of the
capital goods industry, and also forms a complex network of

inter-industrial relationships.

It can be seen that this environment scarcely exists in the
developing countries(l), and that it is difficult to create(Z), 80
that one must ask the question if sub-contractirg is to be conceived
only in those industries which have achieved a certain level of
industrial development. Specific monographs will need to be
produced for the various countries as a function of their stage of

development.

2.3. The need for skilled personnel

The capital goods industry is one which uses a great deal of
labour, but this is skilled labour at all the various stages of
design, manufacture, management and marketing. This problem must
be posed in terms of the "critical mass" which is essential before
entering any given production route. In this sense luture studies
must be carried out as a function of the production route, so as to

determine the "critical mass" together with the modes of training.

(1)

At least as far as it concerns those countries practising
international sub-contracting, but such sub-contracting generally
results in disarticulation of the national industrial system.

(2)See the UNIDO publication - Sub-contracting and modernisation of

the economy - F.7411.B.12.




-
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2.4. The existence or absence of upstream iron and steel or

metallurgical industries

The capital goods industry uses a very wide range of iron
and steel and metallurgical inputs with a massive usage of steel

and non-ferrous alloys.

Certain countries, such as Bulgaria, have developed a major
capital goods industry although their iron and steel industry was

neither strongly developed nor diversified.

It would appear, therefore, that for those small and medium-gized
countries which are in the first stage of development, and which
cannot have from the start or will not have an iron and steel or
metallurgical base, the absence of this industry is not an obstacle

to the development of a capital goods industry.

The problem is in fact located at another level, that of the
diversity of standards and grades of steel which are offered by
the industrialised countries and which result in building up large

stocks.

It seems therefore that it is necessary to pursue work in two

directions:

1) Iron and steel liaison: metallurgy, forging, casting
(ferrous and non-ferrous) and capital goods as a function of the
size of the countries, their levels of development and possible

existing technologies.

2) A study of standards and grades which are principally used
in the capital goods industries, so as to make it possible to

specify more accurately the international environment in this field.
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2.5. The existence of institutions for economic development

and programming

Capital goods are closely linked with economic development
inasfar as they contribute to the development of agriculture, |
industry and infrastructures. A coherent economic development 1
programme is therefore essential to make as detailed as possible
an analysis of the repercussions (in terms of markets and products) |

of this development on the capital goods industry. |

Furthermore the capital goods sector is, without any doubt,

the most difficult sector to programme. In practice this

programming r-lates to: ]

- the nature of ihe products to be manufactured, taking ‘ ‘
into ac~ount economic and social reality, the
objectives to be established either of a nationally
integrated industrial fabric or, on the contrary,
production sectors linked organically to trading flows

and external production centres,

- the technological production routes to be established, |
taking into account those connections which exist

between products and manufacturirg processes,

- the organisation of the production apparatus which can
be highly centralised or, on the contrary, highly

decentralised,

- the organisation of the system of marketing and of
after-sales services, particularly in respect of the
agricultural equilibrium, where the demand is very

decentralised,

N




- the organisation of study and design departments,

- the forecasting and organisation of the apparatus {

for training labour.

This sector, which is central in accumulation, must not be

the subject of random programming but of true planning.

3 - THE INTERNATIONAL ENVIRONMENT

Only the following points will be dealt with:

- Irterrational establishments,

- The system of control which links the larger countries

and the major firms. ‘

3.1. International establishments

No precise studies exist on the establishment of multinational
firms in the developing countries and in the capital goods sector.

Analysis of some examples appears to show a double movement:

- in those countries where the markets are large (Brazil,
Mexico, Argentina, Iran and South Korea), and where there already
exists an industrial base, the multinational firms make major

investments in the manufacture of finished pr.ducts;
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- 1n those countries where the cost of labour is lower
the investments relate to activities with a high assembly factor
(electronic components, electrical and electronic durable consumer

goods ).

One may give as an example the figures published by the
International Labour Organisation on the manufacture of electronic

components.

Foreign manufacture of electronic components by companies
in the industrialised countries: comparison of the total

estimated labour force in 1971 and in 1974 in certain

deVelogigg countries

Country Number of workers
1971 1974 |
Singapore 7,750 2,000
Republic of Korea 5,300 23,000
Malaysia - 18,000
Hong Kong 5,000 9,000
Mexico 3,500 ‘e
Indonesia 350 2,600
Philippines - 2,000
Thailand - 2,000
El Salvador - 1,800
- = nil or negligible ..+ = not available

Source: UNCTAD. International sub-contracting agreements in
the field of electronics between market economy
developed countries and developing countries.

Cited in Commission des Industries Mécaniques -
10th Session, Geneva 1977. General Report -
International Labour Organisation.
1SBN-92-2-201653-X.




5.2. The system of control established by the larger countries

and the major firms

3.2.1. Strongly dominant positions in respect of certain products .

For example:

- In the field of data processing the USA dominates a considerable

part of the world market. (

- In the field of machine tools the share of tre Federal Republic !

of Germany in world exports is from 35 to 40%.

- In the field of large electrical equipment the sector is highly

concentrated, with only a few suppliers in the ma jor industrialised

countries (cf. table on p. II-33),

- In the field of agricultural machinery (including tractors)
there are only a dozen firms of world importance (excluding the planned

economy countries).

] 3.2.2. Control by technologies

It is clearly unnecessary to emphasise this point which is so
evident. The major firms are increasingly persuaded that "if with
credits one can bind for a time, with technology one binds for a
longer time, the more so when the technology exported corresponds to
a developed technology or one which appears to be so, inasfar as it
brings with it an uninterrupted series of developments and transformatiouns".
One may even ask if we have not arrived at the stage of '"planned
t echnological obsolescence’ by having permanently available, behind

the technique offered and sold, a new technique to link up with the
(1)

first .

(1) See on this subject the French MOCI journal reporting the
statements of an American professor to a seminar held in Zurich

(No. 178, 23/2/1976).
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Suppliers of large electrical equipment in the market economy

developed countries

FRANCE

BELGIUM

WEST GERMANY

ITALY

SWEDEN

SWITZERLAND

GREAT BRITAIN

USA

Turbo-alternators

. Rateau Schneider

. Alsthom
Atlantique

. CEM (BBC)

. Brown Boveri
. Kraftwerk Union
. M.A.N.

. Franco Tosi
. Marelli

. Ansaldo

. TIBB (BBC)
. Breda

. Steil
LAVAL (ASEA)

. BBC

. Reyrolle
Parsons
. G.E.C.

. Hitachi
. Toshiba
. Mitsubishi

. G.E.
. Westinghouse

Power transformers

. Jeumont Schneider

. Alsthom
Savoisienne

. CEM (BBC)

. ACEC
(Westinghouse)

. Brown Boveri
. Trafo Union

. Legnano

. Marelli

. ASGEN

. Brown Boveri
. Breda

. Savigliano

. ASEA

. BBC

. Reyrolle
Parsons

. G.E.C.

. Ferranti

. Hawker Siddeley

. Hitachi
. Toshiba
. Mitsui
. Fuji

. G.E.
Westinghouse
Allis Chalmers
. McGraw Edison

Merlin Gerin
Delle Alsthom
CEM (BBC)

Brown Bover:
Siemens

. Galileo

Magrini
ADDA

ASEA

BBC
Sprecher & Schuh

Reyrolle
Parsons
G.E.C.

Hitachi
Sumi tomo
Mitsubishi

G.E.
Westinghouse
Allis Chalmers
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3.2.3. Control by standards

The deployment of industries at a world scale in a move towards the
internationalisation of production and the multiplication of trading has
not been possible without an effort towards the standardisation of
products at a world level. '"Standardisation has been one of the
vectors of world expansion of trading by imposing unification at a
planetary scale .... One should not under-estimate, furthermore, its
contribution to socialisation, the fundamental trend of our epoch, born
from the use of the same equipment or the same objects by an increasing
number of individuals"(1). The International Standards Association (ISA)
created in 1926 grouped together 22 national standards committees.

Since 1947 all work on international standards (in all fields other than
electronics, which has been controlled since 1904 by the Commission
Electronique Internationale : CET) is now controlled by the International

Standards Organisation which succeeded the ISA after the Second World War.

Whilst recognising the essential nature of standards, and the
positive role played by international organisations, it is clear that
their work in constructing systems of international standards is not
sheltered from dominant enterprises or self-protection on the part of
States or multinational firms. Since the onset of industrialisation
standards have constituted instruments in the strategies drawn up by
the larger countries and the major firms in the service of their

objectives of domination or self-protection.

The systems of standards make it possible to reinforce a policy of
domination. In those advanced industries such as petroleum, petrochemicals,
nuclear energy and electronics in which one country, the USA, has a
leading position, it can be seen that this country has imposed its

system of standards on a large part of the international markets.

Systems of standards are also a means of self-protection of the
equipment industries. In the event that certain productions are
threatened by external competition cou.tries can adopt more severe
standards than the international standards so as to create a new form

of customs barrier.

(1) Louis Armand, President of AFNOR (Association Frangais de
Normalisation)




3,2.4k. Control by engineering consultancy

Engineering consultancy is a privileged means which a country
has to sell patents and "know-how". Furthermore it is through the |
realisation of turnkey contracts that engineering consultancy can
play the role of spearhead in the export of equipment goods.
Furthermore financing is very often linked to this, frequently *
preventing any par*icipation by the developing countries in the

national supply of equipment.




4 -~ CONCLUSIONS

1. Capital goods are likely to include about 3 million products. .
This complex world is not, however, unclassifiable. The aim
of classification is to understand the arrangement of a system
in order to act on it. The typologv which is proposed is s

therefore directed essentially towards action.

2. The two-dimensional analysis of products against final demand

which has been initiated is still rudimentary, and must be made

more precise. It is open to external progress and is conceived

as a process of increasing information. {
3, Classification as a function of the final demand suggests that }

it is necessary to examine the implications of a policy of '

basic needs on the corresponding necessary structure of the

capital goods industry in the countries concerned, and that

it is possible to carry out this analysis by starting from the

approach used.
4, Classification as a function of technological routes suggests

that it should be possible - and necessary - to approach

decisions on capital investments and studies of feasibility

from a new angle. Profitabiljty will no longer be appreciated

at the level of one product or one isolated operation, but of

groups of analogous products.

5. The existence of groups of capital goods common to all branches
of the final demand suggests a concrete strategy for the
progressive entry of certain developing countries into the

capital goods industry.




The identification of product analogies and key technologies

opens the way to a precise strategy of progressive assimilation
of technologies and to an active policy of internal technological

transfers.

It is therefore not utopian, in the long term, and if this

work is continued, to establish scales of action taking into
account the complexity of technological routes, the conditions
of national and international environment which are associated
with them, the analogies between products, and their repetitive
character. This will make it possible for developing countries
to make conscious choices on the basis of their development
objectives and their natural potentialities. In particular

it will make it possible to integrate technology into them,

not as an external datum but as a variable to be mastered.
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CHAPTER 1I

S INTO (¢
OF A _CAPITAL QOO EVELQPING CO ES

1. A NATIONAL POLICY OF CAPITAL GOODS AND A TYPOLOGY OF THE
DEVELOPING COUNTRIES

In the previous chapter a two-dimensional typology of products
or capital goods against final demand was established. It is now
necessary to describe the third dimension of this, namely a

typology of the developing countries.

1.1. A typology of the developing countries

The first criterion to be considered is the size (absolute and
(1)

relative) of the capital goods industry in the countries y 80

making it possible to classify the countries into three groups:

- Countries which have a diversified capital

goods industry: S countries
- Countries which have reached a certain level: 18 countries

- Countries which have, as yet, effectively no

capital goods industry: 96 countries

The two first groups, or 23 countries, are listed in Table 1;
all the countries considered have work forces in class 38 of more
than 10% as compared with the whole manufacturing industry. This
classification is somewhat arbitrary and could be revised as a

function of more recent data.

(1) The importance (absolute) 1s measured by the number of employees
in class 382 (CITI): products of engineering construction, this
class containing practically exclusively capital goods; whereas
the relative importance is measured by the proportion of workers
in class 238 (CITI) as compared with the whole manufacturing
.. dustry. Figures are taken from the Yearbook of Industrial
Statistics - 1974 Edition, Volume I. These are figures for the
year 1970, the reason for which we have added Algeria, Tunisia
and Morocco.




Table 1

LIST OF THE ¢ DEVELOPING COUNTRIES WHICH HAVE A DIVERSIFIED CAPITAL GOODS INDUSTRY
AND THE 18 COUNTRIES AND ONE TERRITORY WHICH HAVE REACHED A CERTAIN LEVEL

Workers in

Workers in

Workers in class 38 as a

COUNTRY class 382 class 38 percentage of workers in all
(thousands) (thousands) manufacturing industries
India 296 829 17.3
Brazil 153 518 23.8
Argentine 90 326 n.a.
South Korea 39 128 15.5
Mexico 23 67 n.a.
Pakistan 16 65 15.5
Egypt 14 93 13,7
Singapore 14 43 35.4
Philippines 13,3 Lg 12.6
Chile 12.8 52 21.2
Colombia 12.5 53 15.8
Puerto Rico 10.7 23 16.7
Turkey 9 125.8 22.7
Peru 9 35.4 15.6
Hong Kong 7.4 121.5 22.1
Malaysia 7.1 23.9 15.6
Tran 6.9 105.8 19.9
Venezuela 51 30.3 14 .4
Thailand L.k 18.4 9.4
Sri Lanka 2.h4 19.0 19.7
Nigeria 1.6 15.6 12.1
Algeria n.a. n.a. n.a,
Morocco n.a. n.a. n.a.
Tunisia n.a. n.a. n.a.




These 79 and the other 114 countries and territories were

then classified(1) according to size and the per capita GNP (1970

values), showing the petroleum producing countries and those
countries considered by UNO as being the least developed (29
countries).

It can be seen that, of the 96 countries (Table 2):

. 34 countries and 18 territories have fewer than 1 million

inhabitants. These are generally insular countries in
which the per capita GNP is rather of the order of § 500
or above than § 250 or below. There are only 5 of the least

developed countries (in the UNO sense).

. 0 countries have between 1 and 10 million inhabitants.

Many of these are African countries in the arid zones
and without a coastline, and this explains the presence
of 17 less developed countries. The per capita GNP is
generally of the order of £ 250 to £ 500.

12 countries have 10 million inhabitants or more. This

group includes 8 of the least developed countries, and all

of them have a GNP of less than £ 250 per inhabitant.

(1) See the appended list of countries.
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Table 3

CLASSIFICATION OF THE 19 COUNTRIES WHICH HAVE REACHED A CERTAIN
LEVEL OF CAPITAL GOODS PRODUCTION AS A FUNCTION OF SIZE AND GNP

Population
in thousands | .50 14 | 5000 to | 10000 to | 30000 to | more thin TOTAL
Per capita ! 20000 ’
GNP
More than £ 500 3 1 2 6
g 25 to g 500 1 L 2 7
of which | of which
pPpc = 2 | ppc = 1
Less than & 250 1 > 2 6
of which
ppc = 1
N 1 7 5 2 19

ppc = petroleum producing countries

Scurce: World Bank Atlas



In the case of the 19 countries having a certain basic production

of capital goods we therefore have the following situation:

6 have between 1 and 10 million inhabitants

- 13 have more than 10 million inhabitants

1.2. Potentialities and strategies of entry and/or development as

a function of the typology of the countries

1.2.1. The case of the 118 countries where there is no capital goods

industry

It is suggested that a start be made from the final demand, from

the concept of basic needs. These are:

- to

- to

be fed

be housed

be clothed and shod
be educated

be cared for

communicate

.« To be fed relates to agriculture and fishing where it is possible

to distinguish livestock agriculture, agriculture for an industrial

end (cotton, flax, hemp, tobacco, ground nuts, coffee, cocoa, etc.)

and agriculture for export ends, whether of livestock or for

industrial purposes;

.+ To be housed, educated and to be cared for relates to building in

the form of dwellings, schools, health centres and equipment for

dwellings;

.. to be clothed and shod relate to the consumer goods industries;

«« to communicate relates to the transport industry in all its forms

and also to the telecommunications industry.
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Tuken overall therefore it is a question of starting from
these basic needs and exploring all possible industrial activities
and all the ways thereby opened, and to check wherever possible to .
see what constitutes the pivot of an industrialisation enterprise,
namely the engineering, mechanical, electrical and electronic
industries. These industries correspond to the exercise of the .
mechanical capacity of man at grips with nature in order to modify

it.

Hence on the basis of the final demand, expressed in terms of

basic needs, one arrives essentially at:

Agriculture,

Building,

Consumer goods,

Transport.

the development of which induces an extremely diverse demand for
capital goods (simple agricultural tools, irrigation pumps, mechanical
maintenance of transport vehicles, electronic maintenance of health

centre equipment, etc.).

In order to illustrate this method we will limit ourselves to

the following brief examples:

Agriculture, fishing and cqpitalAspods(1)

The table set out in the previous chapter shows that "entry" into
the manufacture of capital goods necessitates the mastery of four sub-
routes, two (simple and complex) relating to the working of sheets and
profiles (cutting, forming and welding) and two (simple and complex)

relating to forging, casting, heat treatment and machining. »

(1) This point will be more particularly developed in another study
being carried out by UNIDA (ICIS) relating to the "Strategy for
agricultural mechanisation and development of the agricultural
machinery industry'.




Buildiqg,and capital goods

In this field considerable work needs to be carried out to
list the various building techniques and the various possible
materials which can be used according to the country, since the
building materials industry, which does not only cover cement,
results in a demand for capital goods (manufacture of concrete
blocks, bricks, tiles). The technological production routes

are more or less the same as for agriculture.

Consumer goods and capital goods

The machines for the production of consumer goods (textile
machinery, machines for production of clot}ing and footwear) call
on complex to highly complex routes (according to the techniques
in operation in the western countries). Failing research into
the appropriate technologies the possibilities of entry into this

route are fairly low.

Transport and capital goods

The size of the market has a very considerable influence on
this type of capital goods. Assembly industries can be envisaged
initially, but the fundamental problem of maintenance and the
manufacture of certain spares, which call on the mechanical

machining route, then arises.
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What, therefore, are the possibilities, according to the countries ?

The case of the small countries

These number 38 with 18 territories and have less than 1 million
inhabitants. Most of them are in an insular situation with a

relatively high per capita GNP.

Diversification of the capital goods industry does not appear to
be possible, and the priorities are based on the installation of some
basic technological routes which can meet the requirements of

agriculture, building and maintenance.

Medium-sized countries (between 1 and 10 million inhabitants)

These number 50 (34 of which have between 1 and 5 million
inhabitants), and it is perhaps in respect of these countries that
the problems are the most complex, since the markets are so limited.
As an example Denmark, which has 5 million inhabitants, has 150,000
workers in the engineering industry. However this country has opted
for international specialisation which is not possible for countries
which are just starting in the capital goods industry unless, like
Hong Kong, (4 million inhabitants, 120,000 workers in the engineering

industry), they can establish an industry directed towards exports.

The installation of the basic routes in the direction of
agriculture and building remain essential. However it is necessary

to explore these possibilities in several directions:

1) 1s any complementarity between neighbouring countries possible
(as in the case of the countries of Africa and Central America,

for example) ?

2) What analogue grouping of products is possible, particularly in

regard to equipment goods used in all branches ?

3) Do possibilities exist for a fairly diversified converting industry,
in particular of consumer goods, which will allow the manufacture of

some simple capital goods ?




4) What basic industries could exist in these countries (cement,

mini-iron and steel industry, electrification) ? These various

industries induce a demand for capital goods relating to route A.

5) What possibilities are there for a machine tools industry ?

The larger countries (more than 10 million inhabitants)“)

These number 12, but have a very low per capita GNP, 8 being
considered by UNO as being the least advanced.(a) This has a negative
effect in respsct of the size of the market which, a priori, would

appear to be sufficient,

There does not appear to be any general recipe here. The problem
needs to be looked at case by case so as to analyse, very concretely,
the possible strategies for agriculture and industry with a view to
satisfying basic needs, and with a view to exporting, since these
countries have mcre need than others of currency in order to be able

to import.

1.2.2. The case of the 19 countries which have an embryonic capital

goods industry

In the case of these countries it is a question of pursuing the
development which has already been started and which is shown by a
high proportion of products covered by class 381 (CITI), that is to

say simple metal products.

The approach on the basis of basic needs remains valid, and can
be made concrete by the installation of production routes and/or units,

the more so when the size of the countries permits some diversification.

(1) By way of comparison: Spain has 3% million inhabitants and 550,000
workers in the engineering industry, Hungary 410 million inhabitants
and 550,000 workers, whereas Zaire with 19 million inhabitants has
5,000 workers and Bangladesh with 72 million inhabitants has
12,000 workers,

(2) Which presents a problem of financing.




These countries must therefore master the simple production

technology routes. A possible objective for them would therefore )

be to move to a higher level in the fields: ‘

- of design,
- of manufacturing techniques,

- of management and marketing.

It is therefore necessary, as a function of the specific choices
in the final demand and of the sub-groups of capital goods which are
capable of being produced, to specify the levels of complexity and
the corresponding problems so as to establish, progressively, an

engineering structure which is capable of surmounting them.

In conclusion: it is suggested that the analysis of action should
not be concentrated solely on the five countries in the Third World
which have already '"taken off" in respect of a capital goods industry.

These have their specific problems, but they are of another nature.



List of the 18 countries and 1 territory in the initial stages of a

capital goods industry

comry | Topatien [Percomite | oy T romation Tro capise
. @ #
Im to om to
inhabitants inhabitants
* Hong Kong Lalkg 1610 Turkey 39167 750
Singapore 2219 2240 Thailand L0780 310 '
Puerto Rico 3030 2230 Egypt 36350 280
Iran (ppec) 33100 1250
om to 10m Philippines Lah3zs 330
inhabitants
Tunisia S460 650 20m inhabitants
and above
10m to 30m Pakistan 66700 130
inhabitants Nigeria (ppc) 69524 130
Chile 10408 830 |
Peru 14953 740
Malaysia 117202 680
Morocco 16291 430
Colombia 23125 500
Sri Lanka 13393 130
Algeria (ppc) 15215 730
Venezuela (ppc). 11632 1960
l .

(ppc) = petroleum producing country
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List of the 96 countries and 18 territories without a capital goods industry

Countr Population | Per capita Count [Population | Per capita
ountry (thousands) | GNP (¥)] ry (thousands) | GNP )
50,000 to 300,000 American Samoa 29 1100
inhabitants T .
—_— ruat Territory
Bahamas 199 2460 of the Pacific
Bermuda %6 5300 Is. 105 «0
Belize 136 690
. 300,000 to 500,000
French Guiana 58 1470 Chabitants
Netherland
Aztiiie:n 8 238 1590 Guadeloupe. 350 1240
virgin Is.(USA) 88 5080 Martinique 358 1540
Cape Verde Is. 290 470 Equatorial Guinea 318 290
Comoros 265 230 Réunion 490 1550
The Afars and the Surinam 287 1180
Issas 103 1720 Gabon 528 1960
Sao Tome and Swaziland 478 390
Principe 7 570 Malta 320 1220
Seychelles 56 520
Ceuta and Melilla 126 720 000 to 1m
Qatar {ppc) 190 7240 inhabitants
Brunei {ppc) 150 6630 Guyana 791 500
Macao 270 310 Mauritiua 871 580
Maldive Is. {(ldc) 116 100 Botswana 654 290
Antigua 71 ) Guinea-Bissau 520 390
Barbadoa 241 1200 Namibia 860 800
Grenada 108 330 Oman 750 1660
Dominica 75 h10 United Arab
St. Kitts-Nevis- Emirates 548 11060
Anguilla L6 500 Gambia {ldc) 506 170
St. Lucia 108 530 Bast Timor (ldc) 650 190
St. Vincent 91 340 Kuwait (ppc) 930 10030
Bahrain (ppc) 2hs 2350 Fiji 564 840
Solomon Is. 183 310
West Samoa (ldc) 157 300 m_to 5Sm
French Polynesia 134 2530 iphabitants
New Caledonia 132 1170 Lesotho (1dc) 1191 140
Guam 105 1420 Bhutan (1ldc) 1150 70
Tonga 97 300 Benin (1ldc) 3027 120
New Hebridea 9k 480 Mauritania 1290 e%0
Gilbert and Ellice Niger (ldc) 4480 120
1a. 59 730




List of % countries, etc.
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(cont'd)

Population Per capi‘ta Populatxon Per capit
¢ . pita
ountry (thousanda) | GNP ¥ Country (thousands) | GNP €]
m to om om to 10m
inhab tants inhabitants
Senegal L869 330 Guinea (ldc) 5390 120
Sierra Leone 2911 190 Angola 050 710
Somalia (lde) 3100 0 Ivory Coast 6387 L6
Democratic Yemen Mali (1ldc) 5560 80
pl
(1dc) 1632 220 Upper Volta (ldc) 5760 %0
. . b,
Dominican Rep H62 650 Yemen (1dc) 6379 180
Jamaica 2008 1190 Cameroon 7120 250
1 0 1 17
Trinidad and T bagd 070 700 Uruguay 2754 1190
1
Letanon 3065 070 Syria 7177 560
T 5
HaTt1 (ldc) Lok 170 Ghana 9610 L30
161
Panama 618 1000 Mozambique 9030 300
fosta Rica 1921 840 Madagascar 8460 180
. !
Jordan 2620 +30 Belivia “470 280
L ©
Zambia 781 »20 Guatemala 5284 520
Liveria 1500 390 Khmer Rep. (ldc) 7725 70
2,
E) Salvador 887 410 Saudi Arabia (ppc] 8008 2820
Honduras 2806 40 Ecuador (ppc) 6952 L80
Togo 2176 2950
Paraguay 2L 8L £10
10m to 30m
Nicaragua 2041 670 inhabitants
Malawi (ldc) 4958 130 Iraq (ppc) 10770 1110
Central African Nepal (ldc) 12320 140
Empire (ldc) 1748 210 Kenya 12910 200
Chad (1dc) P9 100 Uganda (ldc) 11186 240
I
Rwanda (ldc) 058 80 Tanzania (1dc) 1351 Yoo
Burundi (1dc) 3655 %0 Afghanistan (1dc)| 16311 110
Congo 1300 470 Burma (1ldc) 29521 100
Libyan Arab .
Jamahiriya (ppc) 2352 LLko Ethiopia 27240 100
1
Papua New Guinea 2650 470 Sudan (1dc) 5227 2%
Zaire 2ko71 150
Source: World Bank Atlas, published by
the World Bank in 1976, More than
Note: All figures refer to 1974, Countries inhabitents
with centrally planned economies are Bangladesh (ldc) 76200 100
not included in the list, Colonies
Indonesia (ppc,
and territories are listed separately 1de) 128400 170
from the countries to which they

belong.

(ppc)
(1dc)

= petroleum producing countries
= least developed countries
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II. A NATIONAL CAPITAL GOODS STRATEGY AND THE MASTERY OF
TECHNOLOGIES

2.1. Organisation of the productive apparatus

In the previous chapter we advanced the concept of technological

production routes, characterised by:

- design,

- technical menufacturing processes which, starting from
simple products (materials, components, sub-assemblies),

permit the production of a final product,

- the management of production and marketing.

An approach to the capital goods industry on the basis of
technological production routes has made it possible to classify
products by routes and sub-routes, so showing the possibilities
of analogue grouping of products. Each of the sub-routes is
characterised by an index of complexity and of size of the

productive equipment.

The problem which is definitively posed for the capital

investment decision is therefore: how to organise the productive

apparatus.

Three very contrasted strategies are, a priori, possible:

- organisation on the basis of a standard workshop,

- organisation on the basis of integrated production

units corresponding to a product,

- organisation on the basis of technological production

routes and/or analogue grouping of the products.
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2.1.1. Standard workshops

The concept of a standard workshop or 'resource element'
has been developed in papers from the University of North Carolina,
and has been the subject of a UNIDO publication(1). This work
involves breaking down the product into as many operations as is
necessary, and then allocating to each operation a workshop {(or
resource element) with its specific characteristics. This method
has the advantage of taking into account all the possible linkages
between products and processes, and consequently of profiting to
the maximum from external economies. This method is intellectually
attractive as a planning method, but in the absence of further
verification it does not seem to have given rise to concrete
applications, at ieast in its integral form. If this is not so

it would be advisable to know why.

2.1.2. Integrated production units

-

These units are designed for one product or one family of
products (for example units for pumps, valves, gantries, cranes,
tractors or engines). A unit therefore integrates the whole of
the technological production route and, in particular, the technical
manufacturing processes (casting, forging, heat treatment, machining),
together with the manufacture of components such as gears or sub-

assemblies such as reducers.

These units correspond to "turnkey" or "finished product"

capital investments with a fairly high level of integration.

(1) Planning and programming of the metalworking industriees with a
special view to exports. 1972. E/72/11/B 7.




In this way one can see the advantages:

- For a country which has no industrial experience a complete unit
1s established under the responsibility of the general contractor

or the foreign investor.
- As no basic manufacturing processes (casting, forging, heat treatment)
will, a priori, exist in the country, all these basic routes are

purchased with the unit.

- As there is no capacity for designing such a factory in a highly

developed form this design is also purchased.

One can also see the disadvantages:

- The multi-purpose character of the basic processes 1s not used, or
can only be subsequently used with difficulty in order to supply

parts and components for other industries.

- The units may be fairly complex and management difficuilt.

- Dissemination of the techniques can only be carried out with
difficulty, since they are concentrated in a single place. There
is no enlargement of the industrial fabric.

- There is no apprenticeship in the design and production of projects.

2.1.3. Technological production routes and analogue grouping
of products

It appears that this approach has still not been systematically
studied. There are examples, either for the production of heavy
machinery (Heavy Machine Building Plant) as in India, Pakistan and
Iran, or for the production of small equipment for agriculture and
the building industry (simple forging and casting), or for the
maintenance and manufacture of some spares (mechanical machining

workshops ).




It therefore seems to be of value to explore the possibility

of the creation of a capital goods industry on the basis of the
establishment of technological production routes and the analogue
grouping of products for the hundred developing countries which

have no capital goods industry.

In effect the initial correspondences between final demand,
technological route and complexity have now been established. It
has been seen that mastery of a capital goods industry is effected
more by the mastery of one route than by the mastery of a product.
Furthermore local artisan capacities can be used and improved, and
this represents a favourable circumstance for mastering the new

techniques which are introduced.

This 1s perhaps a slower way, but one which will not be
"telescoped" by numerous external stresses which propose, as a
"packet", either products, production processes or management. The
analysis of experiences in countries such as Bulgaria and Hungary

can be of value in this respect.

Finally feasibility studies taking into account an analogous
group of products are very different from product by product
feasibility studies. It should, however, be observed that this
method runs the risk of not receiving the support of the industrialised
countries (study of projects, financing, etc.), since the
specialisation of the companies in these countries does not make it

easy for them to think of several products simultaneously.

In conclusion, therefore, there can be no miracle solutions but
specific choices ..ave to be made, case by case, where the type of
product, the market and the level of development which has alreauy

been reached by the country come into play.

However in the case of the hundred countries which do not have

any capltal goods industry it appears to be preferable to carry out

studies on the technological production routes and analogue grouping
of products.
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2.2. A national eggineerin capabilit olic

2.2.1. The central role of engineering capability

A decisive element in the industrial, technological and
commercial domination of the industrialised countries is the existence
of engineering capability.

(1)

The engineering function has been defined as follows :

"All the methods and organisational structures making it
possible to master the interdependence of the scientific, technical,

technological, economic and financial information which is necessary

for the design and optimal realisation (cost and construction times,

operating costs) of capital in a coherent productive unit".

The engineering function develops as a result of the technical

progress which it contributes towards developing.

This is why in several countries it does not cover exactly the
same definitions, since the latter take this evolution more or less

into account.

As a result of the increasing size of the units to be established
and the growing complexity of the techniques to be mastered the
function of design and realisation must be distinguished from the

function of production.

This evolution is the consequence of passing from the design of
an industrial complex to that of a total system. It is also a
consequence of the evolution of methods of teaching in the design of
machines. Teaching of "Machine design" covers mainly the theory

of machines and the strength of materials.

(l)J. PERRIN. IREP Grenoble - Engineering: Terminology and economic

function. Special study no. 9 (CD/TI (76) 1) for the Development
Centre of the OECD - Paris.
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That of 'Engineering design" covers these elements, but

integrates them into a larger grouping defining a new profession.

Engineering constitutes a crossroad where dynamic linkages
are established with research and development, production, the

manufacture of capital goods and financial institutions.

Under these conditions a capital goods policy in the developing
countries presupposes a strategy of establishing and developing a
national engineering capability. It is a question of progressively
mastering the technological routes corresponding to the levels of
entry of the countries in the capital goods industry and subsequemtly
dominating the more complex operations and the groupings of wider

activities.

Engineering has a high priority since it is both the crossroad

and "memorising'" of information.

At the time when investments, as a result of the complexity and
increasing interdependence of techniques, resulted in difficult
implementation, engineering was regarded simply as an agent of this
organisation. Engineering is directed towards optimisation:
optimisation in terms of deliveries and costs of the parts and
sub-assemblies forming the whole of a construction, optimisation
in the functioning of this construction in terms of quality and
product costs. Engineering can be seen in this way to be at the
centre of a to-and-fro process between those poles which structure
an industrial system, having complex relationships with these poles

which it is of value to explain.

Engineering and production

Industrial prorioters call on engineering to reduce the delays
of entering into production and to optimise production. The impact
of engineering on production is direct, inasfar as the performance of

a production unit (the characteristics of the product and the operating
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costs) are determined partly by the volume and quality of the
engineering work. The role of engineering 1s important not only
1n the implementation of the process but also in its incidence, in
particularly sensitive fields, in countries which are becoming
industrialised: maintenance, handling, the defining of etocks

of spares. Furthermore it is the producers who have become the
inventors of machines: production is the location of industrial
experience, and the practitioners of production are well placed

to identify the improvements to be made in processes, the
conversions to be applied to the design of machines, and to formulate
the problems to be resolved. Engineering allows this experience
to accumulate, to become rationalised, to rise to the level of
research and development and finally to become integrated into tne
design of new units. Engineering is at the same time the agent of
the accumulation of this advance and cf the dissemination of
industrial experience. In many countries and regions, lacking or
almost entirely lacking research infrastructures, engineering
prcbably constitutes the determinant factor for the installation

of an initial research and development network.

Engineering and the construction of capital goods

Engineering, as the agent for managing capital, conceives and
organises a coherent assembly of machines and equipment. The link
between engineering and the manufacture of equipment goods is a

close one.

Irnitially engineering specifles the necessary equipment and
takes part in drafting the call for tenders and in the choice of
equipment; 1t supplies the principal specifications on which the
design offices of the manufacturers produce their working drawings;
during manufacture it controls and advises before acceptance.

By the very nature of things the result is that each engineering
company maintains preferential links with certain chosen
manufacturers. The result is that the manufacture of equipment

goods integrates engineering.




One can measure, within this context, the importance of the

nationality of the engineering company. On this point the

Indian example is a significant one; it shows that the linkage

between massive investments in the iron and steel industry and the
. national heavy engineering industry was not established in this
country until after the creation of a national iron and steel
engineering organisation. This national engineering organisation
became informed as to the capacities of the heavy engineering
production units, and agreed to participate in the strengthening

of their design offices so as to allow them to meet those orders

which were passed to them within the required time.
On the contrary, and where a national engineering capability
of foreigr equipment goods which is sometimes more than is necessary.

1
1
1s lacking, the creation of industrial units is shown by a usage |
l
{
{
!
|

Engineering and Research and Development

Engineering does not have any direct relationships with
fundamental research but, by contrast, is closely linked with
Research and Development. Research and Development provides, in
practice, the processes which engineering then puts into operation.
An engineering organisation may therefore come to integrate a
Research and Development department; more frequently, however,
i1t maintains a "branch" intended to facilitate permanent contact
with the rapid developments of research. Engineering puts into
effect the results of research work: it is at the forefront of
its latest advances, so that it is capable of "exploiting" them
at the opportune time. Engineering depends on Research and
Development which provides it with "substance", that is to say
processes. However Research and Development is in its turn
indebted to engineering for the assistance which the latter provides

and for the questions which 1t poses.

As & resuit of 11 oermanent subjection to the exigencies
of production engineerir, also provides, for Research and Development,
a capacity for the interpretation of the results of the technique

1n economic terms.
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Engineering therefore serves as the link between Research and

Development and production.

Engineering and the financial pole

In certain types of contract, more particularly turn-key contracts,
engineering companies assume financial responsibilities which
frequently exceed their own financial capabilities. In the case of
difficulties during the realisation of an order the close relations
between an engineering company and a bank or a powerful industrial
group provides a guarantee for the client. Furthermore, and in order
to reply to calls for tenders, engineering companies often find it
necessary - particularly within the framework of operations carried
out with foreign clients - to offer facilities for financing.

For these various reasons engineering companies need to establish
relationships with banks, and these relationships are often with one
particular bank. Within the framework of an industrial group the
financial relationships of the engineering company are established

with the holding company of the group or the bank for the group.

If engineering companies need banks to meet the services
required by their clients by contrast the banks find, in these
engineering companies, privileged partners when carrying out their

commercial and financial operations.

Engineering and the construction of an industrial system

Engineering constitutes a stabilising element and an active

agent in the integration of the industrial system.

Analysis of the ™crossroads" role of engineering indicates that
the development and promotion of techniques is carried out within
the framework of a multi-polar structured grouping. This system
is supported by three principal poles: Research and Development,
production, and the manufacture of equipment. In the developed
countries these three poles maintain direct relationships between
themselves, but as a result of the multiplicity and the increasing

complexity of the techniques to be mastered when producing a large
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industrial complex the relationships between these poles are
established by means of a fourth pole: engineering. It is
therefore its quality as a collector and a processing agent for
technical and economic information which makes it possible for

engineering to play its role in industrial planning.

In the developing countries the creation of new industrial
units is normally an occasion for the transfer of technologies;
in general foreign companies give priority to relationships with
the industrial system of their country of origin. They are not
orientated towards the development of industrial poles of the
countries where they intervene; frequently they ignore them.
The intervention of foreign engineering companies in the developing
countries frequently contributes towards perpetuating the domination
of the developed countries and does not act in the direction of

forming a multi-polar structured grouping.

The previous comments emphasize the importance, for the
developing countries, of defining and implementing industrial
policies which are concerned simultaneously with the promotion of

the various poles of industrialisation. The importance of the

"integrating" role of the engineering pole implies that an effective
industrial policy places the emphasis on the creation and devel opment

of the engineering function, supported by the linked production of
equipment goods, together with the intensification of the

relationships which engineering has with the other poles of the
system.

At each stage of industrial development this syetem presents
a configuration which is, in particular, defined by the relationships
which engineering has with the other poles. According to the
state of the relationships between the poles the system is capable
of giving rise to a dynamic of industrial development or, on the
contrary, to blockage. It appears that engineering, based on
the production of equipment goods, is located at the centre of

this dynamism or of these blockages.
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It is therefore necessary firstly to define the general
priorities - in the tasks which a national engineering capability
should accomplish in the developing countries - and secondly to

define a strategy which conforms with the typology of the countries.

The interrelationships of engineering with the

other poles of the industrial system

‘ R and D
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2.2.2. The priorities

Since it appears that, irrespective of the hypotheses (see
Chapter I), industrialisation of the developing countries will be
the result of an enormous inflow of technological transfers, the
mastery of the latter becomes the central problem in order to

dominate the industrialisation movement and the creation of local
R and D.

This is why the selection, reproduction and adaptation of
technologies is of such primary importance. As a consequénce

priorities are to be given to the study phases of the latter, that
is to say:

- preliminary studies which are frequently delegated, as a result
of the lack of adequate internal capabilities, to foreign

companies, result in irreversible and uncontrolled technical
choices which commit the structure of an industrial project and

the determination of certain capital goods;

- implementation studies. These condition the development of the

national activity of civil engineering and building enterprises
and the production of capital goods which correspond to the
implementation of capacities for reproduction of technologies.
These various activities necessitate the creation of
implementation design offices; design offices linked to
building, and design offices linked to the production of capital

goods;

- project or "mechanical engineeriggﬁ studies. The development

of project studies then follows. The implementation of the

first two priorities is, in effect, a necessary condition if
project studies are to develop in a satisfactory manner. At

the limit, and if the technical choices which structure an
industrial unit and if the capacities for studies which condition
the production of equipment goods are not mastered, an engineering

company making project studies will be led to depend on the
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technical choices made abroad and to issue orders exclusively for

foreign equipment.

2+.2.3. Possible stages in an engineerigg cagabilitx strategy

a5 a function of the classification of the developing

countries
—_—1l€8

2.2.3.1. Countries which do not have any capital goods industry

- The case of small countries with less than a million
inhabitants is a very specific one, since their capital goods
industry will remain small. However the mastery of
preliminary studies is essential (defining products, the
size of units, manu facturing techniques), particularly from
the point of view of development based on the satisfaction

of basic needs.

- For the other countries, and in addition to mastery of
preliminary studies, it is necessary to establish, in an
initial stage, the capabilities for producing buildings
and civil engineering including metal structural work

(studies on simple designs).

2.2.3.2. Countries which have an embryonic capital goods
industrx

The capacities for mastering preliminary studies must be
reinforced and, from this phase onwards, account must be taken
of local capabilities for the manufacture of capital goods so as
to be able to orientate the foreign engineering companies which

are to carry out the investment.

At the same time it is necessary to install or reinforce the

capacities for studies and designs in the units producing capital
goods.

At this stage the realisation of repetitive projects begins

to make it possible to master a series of projects.




2.2.3.3. Countries which have a diversified capital goods

industrx

The principal objective is the installation of engineering
design capabilities closely interlinked with local production of
capital goods. This involves mastering the design and realisation
of projects. Recourse to countries outside is involved solely in
the case of very complex projects. Furthermore it involves the
specific linking of engineering and local R and D so as to favour

the expansion of the latter.

2.2.4. The training of personnel

At the present stage of the study only some factors can be
advanced in respect of these tasks. The training of personnel is
involved at several levels:

- at "owner" level(l): this involves the personnel of the

future owners of the plant (public or private entrepreneurs)
and the various administrations and, in particular, its

design office;

(2)

- at "prime contractor" level “’: this involves the
administrative and technical personnel of the engineering

companies;

- at the level of companies and equipment manufacturers(j):

this involves the personnel of the technical design offices.

The training of agents does not arise in the same terms at

each of these different levels.

(1)

The person or organisation who issues the order for the project.

(2)

The engineering consultancy firm or general contractor.

(3)

Engineering industries.
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. For the agents of the owner's office, it is above all necessary

to explain their responsibilities as owner during the various
phases of realisation and investment; to bring to light those
links which they must establish with the public authorities,
the engineering consultants and the enterprises, and to become

familiar with the various forms of contract, etc.

. For the engineering companies, it is above all a question of

training engineers, project leaders, draughtsmen and administrative
staff with additional training in the direction of organisation
and the methods normally used in engineering (methods of

calculation, methods of management, systems analysis).

. For equipment manufacturers and companies: here it involves the

rapid training of engineers, project leaders and draughtsmen.
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III - CONCLUSIONS

1. The analysis of the typology of countries from the point
of view of capital goods completes the analysis by products and
final demand. This three-dimensional analysis may be used as a
concrete basis for drawing up national strategies and a concerted
strategy at a world scale for the production of capital goods.

It should make it possible, once the necessary information has been
collected, to have available an instrument for action for the
policy-makers of the developing countries. It will make it possible
to connect the national choices in respect of final demands with

the required conditions and characteristics for the production of

various groups of capital goods of increasing complexity.

2. The organisation of the national productive apparatus
implies a choice between three strategies: standard workshops,
integrated production units or technological production routes and
the analogue grouping of products. The discussion of the advantages,
disadvantages and fields of application of the latter should be

pursued.

3. The installation of a national strategy of engineering
capability designed to master progressively these technologies is
a central activity in a capital goods production strategy for the

developing countries.
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