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TECHNOLOGICAL DEPENDENCY OF THE PRIMARY XIWD

We are going to discuss technological dependency of the
primary kind under the assumption that a UDC has rrached a
stage of industrialization wherc almost all intermediate in-
puts into manufacture are being locally manufacturced. If this
iz not the case, and most intermediate inputs are being
imported, the malaise is one of "structural dependency", which
has to bhe overcome first. Unfortunately, a great many UDCs are

still at the stage of "structural dependency”.

Certain techniques are built into the producer goods that are
imported from the DCs. At present, and in the immediate
future, the UDCs do not have the capacity to generate the
political-economic conditions to match these techniques. This
is called "technological dependency”Bl of the primary kind.
(For a discussion of a variety of secondary technological
dependencies that arise from this primary kind, see the

second reference under Ref. 51).

One obvious technological dependency consists in having to
keep on buying spare parts. But this is not a problem that
faces only UDCs; it applies egqually to DCUs because they huy
from each other. It ie relatively easily overcome if one has
earmarked part of the foreign exchange earnings to buy spare

parts, as all sensible industrializers must plan to do.

The primary technique, and the one that causes the biggest
difficulty, is eccnomy of scale, i.e. these imported producer
goods are economically efficient only at vast scales of pro-
duction. UDCs which have small domestic markets (actual and
potential) and no ready access to foreign markets arec at a

disadvantage.

To out do a competitor, a DC manufacturer has to offer pro-
ducer goods which vieid bigger physical outputs and better
guality than before at constant costs to his DC customers,
The cumulative effect of this is the rise of monopolies with
huge plants and interlocking ownerships. A lessening of

competition ensues. The DC manufacturer of final products
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finds that he has now become totally dependent on a few
moncpolies who supply his production technology. The conse-
guence is that only those DC manufacturcrs of final products
survive who can afford to produce and market on a vast scale.
Monopolies who manufacture producer goods have become the
prime movers in technical innovation, which is now a function
not only of general technical progress but also of the size
and nature of the market. This leads on the one hand to
grcater technical specialization, and on the other to tech-
niques of market manipulation and contrel on an international

scale.

It should not be construed that the size of the minimum
productive unit keeps on increasing indefinitely. Every now
and then a technical breakthrough sharply reduces it. It is
estimated that at the end of a century of constant increase,
the breakthrough brings the size down by a factor of ten.
after that the trend for increasing size reasserts itself in
relation to the new innovation, with an even greater degree
of specialization than before. Examples of such breakthroughs
are: modular enginecring, numerical control, miniaturization,
micro-electronics, continuous casting of metals, automated

processes.

ECONCMIES OF SCALE

Falling costs of production per unit of output are called
economics of scale.52 Some are dug to "purely monetary”
reasons, while others have non-monetary causes. Among the
monetary causes are such things as a large firm being able to
buy inputs mere cheaply than a small firm, the decrcase in
the price of inputs with decreasing demand - in short condi-

tions of competition in the market for inputs.

The most important non-monetary cause of economies of scale
is due to what is called increasing returns to scale. This
has to do with the physical amounts of inputs that go into
productiop in fixed proportion to the physical amounts of
output. There are four inputs: raw materials, energy, labour

and capital. The first two usually rise in direct proportion
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to total ocutput, i.e. they remaln constant per unit of output,
and do not contribute in any significant way to economies of
scale. The same holds true for unskilled and semi-skilled
labour. But the number of skilled workers, technicians and
supervisors tends to increase more gslowly than in direct
proportion to output, and may give some increasing returns

to scale. However, no general conclusions are possible with
respect to these groups, because there are considerable
differences depending upon the nature of the industrial

processes, the levels of output, etc.53

Capital is the most significant source of increasing returns
to scale. An extremely important example is the capital that
goes into infrastructure like transmission lines for elec-
trical power, roads and railways which is big, indivisible
and constant for a wide range of ocutput. Production capital
rises with output, but less than in direct proportion. For
instance in chemicals and petrochemicals and in aluminium
refining, rolling and drawing industries, it increases like

output raised to the power 0.6 (the point six rule).

There are three distinct types in the eccncmies of scale that
capital gives rise to: achieving full capacity in given plants,
increasing plant size after full capacity has been reached,
and additions to capital stock. (The last one is more "economy
of growth" than "economy of scale"). Most UDCs are still at

a stage where it is only the first type that affects them

- they suffer from considerable underutilization of capacity.
The smallest available plant is still too big for many of
them, in relation to the markets they have. The smallness of
the market in its turn is due to several reasons, the chief
among them being the type of products produced and the
inequalities in the distribution of incomes among UDC

populations.

To the degree that skilled labour forms a substitute for

capital, more efficient use of that kind of labour may lead
to falling costs, This assumes that there is no scarcity in
the supply of skilled labour with respect to demand. Other-
wise the ensuing high wages for skills may more than offset

any economies achieved through their efficient use.



31

Shift work plays a significant part in reducing costs,
especially in capital-intensive industries. Increasing the
number of shifts per day from one to two or three, increases
the output by factors of two or three, with unit costs of
production rising substantially less steeply than by the same
factors - especially as the capital costs of buildings
containers, boilers, etc. will fall considerably per unit

output.

Even in fairly labour-intensive industries, capital forms a
considerable part of the total costs, and economies of scale

will be operative.

CHOICE OF TINDUSTRY VERSUS CHOICE OF TECHNIQUE

One must avoid confusing between choice of industry and cheice
of technigue., This confusion occurs often in the literature;
many authors who study choice of technique in certain pro-
duction processes tend to boldly generalize their conclusions
to choice of technique for the whole econecmy. Such generaliza-

tions are not credible, to say the least.

Choice of industry (i.e. choice of product) always comes
first. The question of which choice of technique to use (i.e.
labour or capital intensity) arises, if at all, only after

the choice of product is made. For instance, if UDC is looking
for ways of increasing employment and simultanecusly provide
its populations with cheap mass consumer goods, then for a
given amount of investment, even the most capital-intensive
textile mill may employ more people than the most labour-

intensive brewery.

LABOUR BND CAPITAL INTENSITIES

Therc are four, not mutually exclusive, definitions ({(or in-
dicators) of labour and capital intensities: Labour producti-
vity (ratioc of output to labour), capital productivity (ratioc
of output to capital), share of wages in value added (ratio
of valued added to wages) and finally ratio of capital to
labour. The last is the most commenly used indicator, but it

does nct by itself provide a measure also of "economic
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efficiency". If one wants to include the latter as well,

one looks for combinations of capital and labour, which at
prevailing interest rates and wage rates, minimise unit cost
of producticn. Such cptimal combinatieons arc regarded as
being economically efficient., The above four indicators are
regarded as direct methods of calculating labour and capital
intensities. An indirect method that is often used for making
optimal choices of technigues is to evaluate the Constant
Elasticity of Substitution (CES) function, which is an
estimating form of the preduction function. CES links the
capital to labour ratio to labour productivity. It is a
measure of the substitutability of labour for capital, with-
out sacrificing efficiency. There is a large body of opinion
among neo-classical economists that the indirect method

(i.e. CES) is much inferior to the direct methods.

Labour and capital intensities and the related concept of
economic efficiency are entirely neo-classical in their
origin, and are not acceptable to marxian cconomic theory. In
the latter tradition, capital and labour are the two poles
that define the principal antagonistic contradiction of the
two principal classes in industrial capitalist socicties. In
other words, capital and labour together define, and are

themselves defined by, a soclal rclation of production.
TECHOLOGY: THE CHOICES MADE AND THE REASONS FOR THEM

INTRODUCTORY REMARKS

In chapter 1, we saw that four industrial strategies are in
operation today in underdevecloped countries (UDCs). They are:
1. Export-oriented simple processing of primary material.

2. Export-oriented manufacture of consumer goods., 3. Import-
substitution. 4. Domestically-oriented and domestically-

integrated manufacture of producer and consumer goods.

Most UDCs show a mixture of the first and the third. The last
one occurs in extremely few cases. A variety of theoretical
strategies which appear in development literaturc can be

classified under these four types.
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Governments, enterprises and development theorists give a
number of reasons for recommending and implementing these
four strategies. It is logical and fair to assume that the
same reasons also determine the choices of technologies. We
will now make a systematic presentation of these reasons and

see what technologies flow from them.

TYPOLOGY OF TECHNOLOGIES

Throughout this paper we disregard handicrafts and domestic
craft production (i.e. cottage industries), in so far as

they do not use power-driven machinery at some stage of pro-
ducticn. The use of handtcols is not synonymous with cottage
industries, for they appear in modern industrial preduction

as well.

DEFINITION OF TECHNOLOGY

All kinds of machinery and vehicles, technical processes of
production and distribution, technical aspects of the organi-
zation associated with production and distribution, technical
skills, management technigques and information about and

knowledge of all the items menticned above,

MODERN LARCE-SCALE AND MODERN SMALL-SCALE INDUSTRIES

There seems to be only one quantitative criterion that is
generally accepted in distinguishing the two scales, viz.
number of people empleoyed. Power-driven workshop or factory
producticon employing over 100 people is called large-scale,
and 5 to 100 people is called 5mall—scale.54 In small-scale,
the enterprises that employ 10 to 50 pecple form the highest

proportion.

HAND TOOLS

There are several processes, like toolmaking for example,
where the product is very complex in shape and form, and
machines for producing these may not exist. Even in indus-
trialised countries there are still several processes requir-
ing highly skilled craftsmen who are familiar with the use

of hand tools.
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GENERAL PURPOSE MACHINES {MULTI-PURPOSE EQUIPMENT)

For jobbing or batch production, different products and
operations have to be considered, for which general purpose
machines are the most approprlate from the engineering point
of view. These machines are used mainly in the engineering
industry, in central workshops, in an atmosphere of low volume

of output, and instability of part or production design.

To manufacture many products in a short time the use of hand
tools and general purpose machines require very many skilled
workers. However, an enterprise applying cost-benefit analysis
in order to decide the choice of technology will find that the
time needed, and training and labour costs of these skilled
operators, are "uneccnomic". This will lead to the decision to
subdivide the work, to intensify the division of labour, which
will allow the employment of less skilled labour, or eventually
the substitution of workers by special purpose equipment.

SPECIAL PURPOSE EQUIPMENT

The more the enterprise specialises in a limited range of goods
in fairly high numbers, the more manufacture may be arranged

in line layout. High products rates justify the special design
cof equipment and plant, including special fixtures and better
integration of machine design according to the particular
regquirements for those products. Special purpose equipment is
both the result of the division of labour and at the same time
leads to further division, to greater gpecialisation. For most
operations here, "on-the-job" training of some weeks, days or
hours will suffice, not reguiring formal training or general

knowledge.

OPEN LOOP AUTCOMATION

A high rate of ocutput of discrete items or bulk may justify
"open locp automation". Open loop refers to the model of the
cybernetic contrel cirecuit., It is 'open' in so far as man is
still invelved, in eorder to perform contrel function. Open
loop automation may be characterized as "progressive mechani-
sation", e.g. the turret lathe is equipped with a set of tools

needed for several different operations. These toocls are
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adjusted at the start of production, according to the standard

dimensions of the product.

The machines will ocperate automatiqally. However, changes in
the system, such as tool wear, will net lead to automatic
re~adjustment. This means that while the variety of functions
of the worker is reduced, he still has to perform quality
control, re-adjustment of tools, and maintenance. This leads

to a new phenomenon: Automation of the actual machine operation
provides a lot of "idle" time to the cperator. Therefore, a
department with several machines of this type may employ
relatively fewer workers, because one operator may run two OF
more machines in parallel: we have the "multi-machine operatoxr",
who specialises particularly in setting up machines, supplying

material, controlling guality and readjusting tools.

CLOSED LOOP AUTOMATION

Machines at this level of technology are called "automats”.
"Closed loop" refers to the fact that the operations as well
as control functions are performed automatically. Automatic
control means that actual output data such as temperature,
pressure, chemical composition or physical dimensions, which
used to be fed back by the operator, are now automatically
compared with the standard programme, Deviations from the

standard leads to automatic introduction of corrective actions.

These automats certainly increase productivity, secure
standardised product quality and require fewer and fewer

skills for the operation and control, since these functions are
reduced to a minimum. On the other hand, a new phenomenon
arises: Automats are highly sophisticated machines, the
mechanised manufacturing process is of increasing complexity,
which necessitates continucus upgrading of maintenance

personnel.

COMPUTER CONTROLLED PRODUCTION

Automation is limited technically by the imagination of
engineers. The ultimate development would be a completely
integrated automatic seguence, beginning with the input of raw

materials, and ending with a final product, with no human labour
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involved cother than that reguired to design and build the
original eguipment, and tc maintain the system once installed.
There are a few examples of such integrated automatic produc-
tion lines, for discrete items like electronic components
manufacture. But more often we find computer controlled chemical

processes, such as oil refineries.

INVENTORY OF AVAILABLE TECHNCLOGIES

The reader is referred to the monographs published by UNIDO
which indicate the technologies available in the West and the
semi-industrialized UDCs in given industrial branches.56 They
are also good sources for further references. As for technol-
ogies available in the U.5.5.R., Eastern Eurcpe, China and

North Korea, one has to turn to the relevant state organs.

RAW MATERTAI AND ENERGY RESOURCES

A painstaking examination of the materials that go into the
manufacture of a huge multiplicity of final products (both
consumer and producer) has shown that their basic constituents
preponderantly consist of the follewing: iron and steel,
textiles, paper, plastics, rubber, glass, leather, cement,
wood, fuel, aluminium and industrial chemicals. as Thomas
points out "most of the value added in industry is derived
from these materizls and as a result they constitute the
empirically verifiable range of strategic linkages“.57 The
mineral and agricultural raw materials and energy resources
that are required for the production of most of thesec basic
materials {as Thomas calls them) and other materials are
readily available, often in abundance, in a large number of
UDCs, e.g. iron ore, coal, hydroelectric, potential, cotteon
and wool, livestock, forests, non-ferrous minerals, silicates.
UNCTAD and other United Nations publications give ample

statistical evidence of this.58

The cbvious exceptions are of course petroleum based products,
like plastics and petrcchemicals. The lack of some of the raw
materials in any particular UDC, in itself need not pose an
insuperable problem, One can enter into mutually advantageous
trade arrangements with other UDCs, importing the raw materials

one does not have in exchange for those one does have. After
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all, a number of DCs have either inadeguate or no domestic
sources of many important raw materials, but that's not
prevented them from becoming industrially developed - typical

examples are Japan and Danmark.

Therefore, in general, from the raw material and energy point
of view onc cannot in advance rule out any one stratcgy or

technology. As to what is feasible will depend upon the actual
and potential resources. To find this out a UDC has to insti-
tute thorough going surveys: geological, agronomic and hydro-

graphic.

INVESTMENT SOURCES AND MOTIVES

There are three kinds of possible sources: 1. TForeign private
capital, loans from foreign banks, loans and ocutright grants
from the governments and aid agencies in DCs; 2. Domestic

private capital; 3. The state.

Leoans and grants from DC governments and agencies were, and
still are, given mainly for projects in agriculture, economic
and social infrastructure - not for investment in industry.59
To make investments in industry attractive to foreign capital
UDC governments passed legislation assuring non-expropriation
for a minimum number of vears, walving taxes on investments,
accepting accelerated depreciaticn of capital equipment,
permitting the extraction of large profits through paying low
wages, and allowing the repatriation of large proportions of
the profite with income-tax rebates on them, etc. The response
of foreign private capital to thesc incentives was fourfold:
Tts first preference was to invest very heavily in the export
production of minerals. When that possibility was exhausted,
or excluded, it turned to the export production and import-
substitution of consumer goods. Its last choice was for export
production of agricultural produce. The order of these four
preferences was governed by the magnitude of profits that each
kind of investment ensured, with mining being miles ahead of
everything and agriculture trailing far behind the rest. The
impact of this varied on each continent, depending upon the
opportunities made available: MNCs tock over mining virtually

in the whole of Africa and in several parts of Asia and Latin
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America. Their entry into import-substitution was equally
widespread, but largely in conjunction with domestic private
and state capital. In Francophone Africa and the Central
american Republics they have moved into export production in
agriculture as well, but concentrating for the time being
on only a few Asian countries as far as export manufacture of

N 60
consumer goods is concerned.

In a very few large UDCs domestic private capital has the
capacity to own and run mines on a modest scale, and it has
exercised this choice under the protective umbrella of the
state. Iron mines in India are an example. But, in general,

its present resources do not stretch beyond import-substitution
and export processing of agricultural products, even then only
in a minority of UDCs. The absence of demestic private in-
dustrial capital is most noticeable in Black Africa, with a

few exceptions like Nigeria, Ivory Coast, Kenya and Zambia.

The involvement of the state in industry occurs through
nationalizations, and through investing the surplus appropriated
from non-industrial sectors of the cconomy. We have considered
these in Chapter 2. The usual form of nationalization is noct
complete ownership, but acguiring majority shares in joint-
ventures with MNCs which happens most commonly in import-
substitution, and in a few cases in mining. It is in export
processing of agricultural produce that the state usually

goes for complete ownership and control, because firstly the
investments required are moderate and sccondly foreign private
capital is only marginally interested in this sector. The
driving force behind all these investment permutations and
thence the choice of technologies is the maximization of
profit. In the realm of exports the profit potential of mining
is much higher than that of manufactures, which in its turn
outdoes agriculture. The DC governments and MNCs have put a
great deal of money into the R&D of innovations linked directly
and indirectly to mining, refining and manufacturing technclo-
gies, dramatically increasing their productivity, scale and
capital-intensity (Tables 1 and 2).61 But nocthing like this
has happened to the processing of export crops, whose technol-

ogy has not radically altered since the 1950s, remaining only
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modestly capital-intensive. This explains to a considerable
degree the huge differentials in the investments reguired in
these three sectors (Tables 3,4,5).62 The use of largescale
capital-intensive technology seems to be a necessary but nct
sufficient condition for generating big profits. There is more
to it than that; for instance, recently in several Jjoint-
ventures in Tanzania, and all but three joint-ventures in
Zambia, the state side of the partnership sustained losses,
degpite the use of advanced Western technology.63 Possible

explanations for this are offered in chapter 3.

As we mentioned in chapter 2, only an extremely small number

of UDCs are pursuing the domestically-oriented strategy of
building inter-linked producer and consumer goods ("walking

on two legs”) industries. At the same time production for
export also plays a major role in these countries, both of
primary and manufactured material. This is particularly sc

in Cuba and Algeria. But their export strategy is designed
first and foremost to serve the implementation of the
domestically-oriented strategy. So, while it is certainly
correct to say that their technology in the export sector is
influenced by the conditions get by foreign markets, it is also
shaped by domestic needs, in so far as exports are an extension

of the domestic market.

Here a fact that has important future implications for choice
of technology is that it is the state that owns and controls
all the mineral, fuel and forest resources of the country and
all industries of strategie importance {(both in terms of the
nature of the products and the amount of value). Fereign
capital is kept right out of these areas; where it is allowed
in to make investments it is in non-strategic industrial

branches and then usually on a joint-venture basis.

We have indicated the mass-oriented soclalist goals that propel
this domestically-oriented strategy, and how they in turn
reguire high rates of growth and productivity from the indus-
trial sector, which can be achieved within a planned economy
by giving the producer goods sector a head start over the
consumer goods sector. The criteria of high rates of growth

and productivity point to large-scale capital-intensive
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technologies in the producer goods sector. This is in fact
the choice that has been exercised by all the sccialist third
world countries, leading to imports of the latest capital
equipment from the DCg¢, in mining and refining machinery,

machine tools, transport equipment, electronics, etc.64

However, what is very important to bear in mind is that the
policy of imports from DCs has not been applied to the consumer
goods sector. This sector is designed not with the profit
motive in mind, but to meet the basic social needs of the
masses. Consequently, its technology is locally determined,
designed and manufactured, using the producer goods base and
related skills that have been built up. We can illustrate this
with the following example: Although the steel and chemical
factories that China has conform to advanced DC technology,
clothing and footwear factories are locally designed to supply
simple garments and shoes to everybody. Whether these turn

out to be large-scale or small-scale, capital-intensive or
labour—-intensive will be determined by the scolutions to the
problem of how to achieve high productivity and reagsonable
gquality under the local conditions. In other words, domesti-
cally-oriented, independent, technologically advanced
development becomes possible when producer goods industries

are built up first.

The importance of this sequencing becomes evident when we
consider the import-substitution strategies practiced in
almost all UDCs. They began by importing the latest consumer
goods factories from the DCs, whose "luxury" manufactures are
within the reach of only a small fraction of the populatiocn.
Now that they are stuck with these factories, they will have
to impert the associated backward-link industries as well

- first of intermediate goods and eventually capital goods -
unless they abandon their earlier strategy. This inverted
seguencing will drag UDCs along the wake of the technological
develpment of the present DCs, continually besetting them with
high costs, not least of diseconomies of scale. It will greatly
delay (if not forever postpone) the day when firstly consumer

goods can be produced in sufficient guantities sufficiently
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cheaply to meet the needs of the masses, and secondly
independent advanced technological development becomes

possible.65

FOREIGN EXCHANGE

Minerals and certain tropical crops will continue to enjoy
substantial demand over a long period of time in the DCs.
puring this decade, it has alsc been demonstrated that a good
potential market exists in DCs for scophisticated consumer
goods exported from UDCs, but cannct be actually realized due
to imposed import barriers which systematically discriminate
against processed and manufactured goeds. In almost all DCs,
the tariffs rise in relation to the degree cof processing of

goods imported from UDCS.66

In international trade today (as over the last two decades at
least) there are no such things as free competition, free
markets and free accessibility to markets. Prices, qualities
and guotas are decisively determined by, and agreed among,

MNCs and DC governments.67 The power that the producing and
marketing oligarchies wield over international trade is further
strengthened by the fact that a large number of UDCs are trying
to sell the same range of products. Faced with this situation,
the UDC states have recourse to two ways of increasing their
export earnings of hard currencies (convertible and non-
convertible): 1. A commodity agreement as part of NIEQ, over
which a long drawn out tug-of-war is going on with no immediate
results in sight. 2. Reduction in the unit costs of producticn

and increase in quality.

Tt is the second appreoach that today shapes, and will continue
to shape in the near future, further changes in the technology
of export production. For minerals and consumer goods it is
bound to be a further shift towards large-scale capital-
intensity, because that is precisely the method evolved by the
investing and market-controlling MNCs to simultaneously reduce
costs and increase quality in their global hunt for higher and

higher profits.
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As for the processing of export crops, one way out would be
the development of larger, more capital-intensive plants, but
the money for the R&D would have to come from the state and
domestic private capital who in general own this sector.
However, there are no signs to this effect. Instead, produc-
tion costs will be reduced by holding down the increases in
real wages. (A move which is algo highly welcome to the
owners of mining and manufacturing capital). This is not made
visible in the public statements issued by UDC states to
justify wage freezes, which are rather explained as moves to
equalize incomes as between industrial workers and peasants,
as between town and countryside., The Turner reports commis-—
sioned by the governments of Tanzania and Zambia are typical

examples.

It is claimed that import-substitution saves foreign exchange
by drastically reducing import of manufactured goods. Savings
and earnings have to be balanced against the high import costs
of large-scale advanced technology, including intermediate
goods that act as inputs. If foreign private capital makes all
the investment, it will presumably pay for all the import
costs, and the state may perhaps see a net gain in foreign
exchange extracted through taxes. But in jeint-ventures
(parastatals) part of the foreign exchange costs of imports
will fall on the state. In theory, this would be compensated
by a higher share in the suplus through a share in direct
profits. So the net gain may be of the same order or higher
than in exclusively private foreign capital enterprises. But
this is not automatically so. The size of this net gain
depends very much on how far the state can hold in check the
repatriation of profits through invisible means like transfer
pricing and multichannel payments, which account for about 80

to 90 per cent of total surplus transferred abroad.68

In import-substitution, an industrial process that at one time
used to be widely practiced in Asia and Latin America, and is
now most common in Africa, is the final assembly, or mixture,
of knocked-down equipment and ready-made components, like
vehicles, radios, medicines, chemicals. This process con-

tributes very little to domestic value added and hence to



43

savings of foreign exchange.69 Export criteria such as low
production cost and high quality may not apply to some goods
which are purely for domestic consumption (e.g. edible oil,
socap, matches). In this case, some argue, savings can be
attempted by importing small-scale {capital and labour
intensive) technologies. But this depends critically on the
total domestic reguirement {in physical output} of a partic-
ular product. If a number of small-scale units have to be
imported for producing medium to large-scale quantitites, a
situation may arise where the foreign exchange cost of import
of required number small-scale units will be greater than for
one or two large-scale units with no corresponding advantages
of off-setting costs and improving quality. A case of falling

between two stools.

LMPLOYMENT

From the 19605 onwards, jobs in mining have grown at a
considerably lesser rate than output. This is due to the
radical changes wrought in mining technology by the MNCs,
dramatically increasing its capital intensity and its ec¢onomies
of scale. Similar trends hold for export-production and
import-substitution manufacture of consumer goods (Tables 6,

7). In Latin America, agriculture too is capital-intensive.

Export-production of crops in Africa and Asia generates large-
scale wage employment in plantation and farm agriculture,
besides involving the labour of "self-employed" peasants.
Compared to this, the number of jobs it creates in the fac—
tories that simple-process the crops in guite small. For
instance in the tea, sisal and sugar cane plantaticns in
Tanzania, the ratio of agricultural wage labour to factory
wage labour is between 6:1 and 3:1.70 S0 it is the agricultural
sidc of export-crop production that really makes the over-
whelming contribution to wage employment. That being the case,
the comparatively marginal increase in employment that one
would get by increasing the labour-intensity of the processing
factory has to be weighed against possible detrimental effects

on productivity and unit production cost.
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If cne of the overriding cbjectives of industry is tc generate
as many jobs as possible, highly labour intensive technology
would be the answer. In most cases this choice implies higher
unit production costs, lower gquality and hence lower profits
in comparison with highly capital-intensive technolcgies. It
is a choice which in practice is scarcely ever made by foreign
private capital, either on its own or in joint-ventures with
the state. Domestic private capital, being limited in its
investment resources, opts initially for labour-intensity, but
switches to capital-intensity as soon as it accumulates enough
capital. This logic has been forcefully demonstrated in several
UDC5.71 The corollary is that no choice of technology can
simultaneously fulfil the aims of employment and profit

maximizations,

If there is a strategy where the profit motive does not play
the central role, it is that of domestically-oriented
indugtries whose production is primarily geared to the ful-
filling of domestic needs. Here it is indeed possible to

erect highly labour-intensive factories. China provides a

good many examples, especially in domestically-designed medern
industrial manufacture of mass consumer goods.72 But high
labour-intensity in industry is not necessarily or even usually
the road taken for creating more employment by countries which
follow this strategy. The choice of products, guality and pro-
ductivity may be, and often are, the operative criteria,
leading as often as not to capital-intensive factories. Cuba
illustrates this very well: At liberation in 1959 there was
considerable unemployment. But by 1975, not only was therec

full employment despite population growth but also labour
shortage, coupled with a manufacturing sector that is generally
capital-intensive. It was not labour-intensity, but the rapid
economic growth of the industrial and non-industrial sectors

that did away with unemployment.73

In UDCs with small domestic markets output reguirements tend
to be sc low that cften one or two large-scale plants per
commodity will do. Glass and cement in Tanzania and Zambia are
typical examples. It is not uncommon to find just one plant

working to underutilized capacity to fill the current demand
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for the commodity.74 Under such circumstances, even if one were
were to use the most labour-intensive technology available,
the number of extra jobs c¢reated would be a small fraction of
the total labour force. Kenva illustrates this point very
well:75 In 1970, the entire manufacturing sector provided
about 64 600 jobs, which was 11.8% of the total enumerated
emplovment in the whole economy (545 380). Agriculture
{including forestry) provided 31% (169 0S50 jobs) and services
36% (196 620). The total urban unemployment for the same year
was at least 181 440. The total rural unemployment was several
times that figure. To cover only the urban unemployment, the
labour intensity of the whole manufacturing sector would have
had to rise by a factor of 3. But this is an utopian proposal,
considering that such an increase in labour intensity is only

possible for certain branches like textiles.

Modern manufacturing industry can no longer realistically be
expected to make a substantial contribution to overcoming the
huge unemployment in UDCs. {(Table 8,9%,10). Agriculture,
construction, and services may be better placed to cope with
that task (Table 11,12}.

SKILLED MANPOWER76

Skilled manpower in manufacturing industry can be broadly
divided into five categories: managers (including top ad-
ministrators), engineers (including applied scientists],
technicians (including supervisors), skilled workers and

semi-skilled workers.

Managers generally have a background of higher education
(usually of university or college-type), and acquire their
"managerial expertise” on-the-job. But these days one or two
vears' formal courses have become fashicnable, where they
learn technigues such as accountancy, finance management and
production management. In DCs top managers are often people
promoted from middle management after years of industrial
exporience in the technical and/or financial field. Once the
owners and controllers of industries have made the fundamental
decisions which broadly determine the choice of technology,

it is up to the managers to translate those decisions into
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the detailed choices of plants, technically skilled person-

nel, etc,

The technical skills that are asgociated with technical

personnel are as follows:

ENGINEERS
Civil, mechanical, electrical, chemical, process, production
and design engineering. Planning of engineering. Laboratory

work.

TECHNICIANS AND SKILLED WORKERS

Industrial craftwork. It is concerned with the manufacture of

producer goods and spare parts, of which a key trade is tocl
making. It requires: specialization in one or two basic
industrial crafts like turning, shaping, drilling, fitting,
walding, joinery, electrical work, vehicle repair etc.; a high
level of skill in working with hand tocls, as well as in
operating various multi-purpose machine tools; abilities of
analysing; technical planning and making engineering drawings;
calculating time; materials and costs; operation and control
of preduct and manufacturing processes. The craft workers

must be fairly flexible as to different kinds of products.
Craftsmen usually perform complete projects with little super-

vision,

Maintenance and repairwork. Automaticn of manufacture leads

to increasing intensity and complexity of equipment and plants.
This type of technology creates a great demand for plant
maintenance, preventive servicing, faultfinding and repair-
work. Maintenance work becomes work similar to craft work in
producer goods industries, and reqguires the same general
training. In many cases the same staff manufacturing the
equipment are involved in setting up, servicing and repairing
also. Hence for maintenance and repair work meost of the
attributes of the craftsman are reguired, and particularly

those needed in project-type self-reliant work.

The more sophisticated the eguipment, the greater the ana-

lytical abilities needed, a tendency leading eventually to
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"diagnostic engineers” who "trouble-shoot" the complex
equipment and instruct the mechanics and electricians in

repalr work.

However, technical advances change the requirements for
maintenance and repair work. Design of machines and plants
takes maintenance into account, and tries to avoid costly
frequent downtime, by introducing "predictive maintenance
facilities" which indicate the need for maintenance only when

faults are geoing to arise.

There is another tendency, that parts or components are
replaced rather than repaired, in order to make gqualified
electricians and mechanics obsolete, i.e. a policy of simpli-
fication of maintenance and repair work, similar to the
tendency in general craft work, because specialization and
simplification of work help to minimise costly downtime and

the employment of gualified labour.

SKILLED WORKERS

Plant operation. Autcmation creates large plants and some few
new 'plant operators'. In contrast to craftwork, this type of
work, such as the cperation of a steel rolling mill, is related
to equipment rather than to the product. Processing and guality
control of the product happen only very indirectly, some
distance from the actual process of production. Workers with
some basic general training are needed, but more particularly
with expericnce on the job. Skills and abilities are developed
up to a point, related to the particular equipment only. Work
like crane operation requires autonomy, self-reliant decisicn-
making, and responsibility for the costly plant. There is a
great need for continuocus exchange of information with
colleagues in order to co-ordinate activities, and for safety
reasons, but the necessary communications can usually happen

very indirectly, e.g. by visual signals or by telephone.

Control work. Automation reduces the active involvement of the
worker in the actual manufacturing process, and of the contrel

function only the follow-up of contrel data may remain, e.g.
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for control of a power station there is usually a separate
control room: activities involved are meter readings,
periodical data registration, data evaluation, and giving
information to the respective people - maintenance staff - for
corrective actions. Skills, knowledge and abilities are not
related to the production process as such. The attendant has,
however, to know how to interpret deviations of data and whom
to inform. Attendance is not continucusly required, co-opera-
ticn and communication with production and maintenance

departments are of great importance.

SEMI-SKILLED WORKERS

Repetitive partwerk. Specialization and automation in mass

production create for the majority of industrial workers jobs
consisting of repetitive partwork. We find three major
sub-divisions of these so-called "left—ovefs of mechanization":

- In assembly processes in line layout or at the
conveyor belt, we find repetitive manual work caused
by the degree of work specialization, e.g. radio
assembly, packing.

- In the operation of special purpose machines we find
repetitive work due to the rastricted functions of the
machine, e.g. drilling, punching.

- In quality control at the conveyor belt, we see it
requires continuocus concentration with very little

active intervention, e.g. bottle checking in a brewery.

All these forms of partwork characterize a pre-automatic stage
of manufacture. These operations are, for technological or
economic reasons not mechanised. The operations which the
worker performs are completely determined by the design and
layout of the process of the conveyor belt or the machine. The
worker is an element in the assembly line, he has to repeat
operations according to the paces set by the plant; the work
place is fixed and he cannot leave his position without inter-
rupting the whole process. He is a left-over of automation,

which makes him even more an integral part of the plant.

Operating panks of identical machines. This kind of work is

similar to the repetitive partwork. No particular knowledge oOr
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experierce is reguired, except a little manual dexterity. The
worker has no autcnomy, cxcept decision-making on the seguence
in. which he wi.l rectify faults; for example, where there are
machines lixe looms in a textile mill, which are automatically
operating and self-controlled up to a certain degree. They

gwitor themselives o<f as soon as the thread breaks. Part of

the work therefore still has te be donc by an operator, who

is responsible for several rows of looms. His task is basically
the rectification of one particular fault - to repair the
broken thread. Any other faults he has only to identify; the

repair is carried out by the maintenance stall.

Engineers and technicians undergo about four yvears of formal
training and a few years work experience, before they are

considered tnorcughly competent.

in DCs, skilled workers learn their trade in vocational
schools, bub in UDCs they still very largely acguire their

expertise through on-the-job training lasting one to two years.

Repetitive partwork and multimachine operation reguire very
little skill and knowledge. Semi-skilled workers learn them
entirely on-the-job in anything from a few days to a few

months, depending upon the task,

In UDCs, large proporticons of skilled and semi-skilled workers
have very little or no formal educaticn even of the primary

kind,

Export-production of primary material and consumcr goods and
import-substitution mainly use special purposec machines, open
and closed loop automatien and comouter controlled eguipment.
They employ far more semi-skilled workers, than skilled
workers. The opposite is the case for hand tools and general
purposc machines which are used mostly in producer goods
manufacture. While engineers and technicians are reguired in
all technologies, their role is particularly crucial in the
former group, i.e. special purvose equipment, etc. The greater
the automation of manufacture, the larger the area of tasks
taken over by engineers from technicians and skilled workers

(Talkxle 13).
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In practice, the UDCs do not experience anv difficulties in
filling the category of semi-skilled workers, because un-
skilled workers are recruited from the reserve army of labour

and given on-the-job training.

The lack of adequate numbers of indigenous managers, engineers,
technicians and skilled workers is cne of the chief problems
in UDCs.

Although, in the short-term, this lack may be overcome with
skill-economising technoclogies, the long-term solution would
have tc be the use of skill-generating technologies, and
training programme577 specifically designed to minimise waste

in time and resources.

In Table 14 we have given the percentage distribution of
skilled manpower as it occurred in 1975 in representative
enterprises in Tanzania and Zambia. It shows clearly that

from the point of view of economising the use of skilled man-
power, the best possible solution is large-scale labour-
intensity, the next best is large-scale capital intensity with
small-scale capital-intensity coming third, while small-scale
labour-intensity is the least desirable. Similar conclusions
have been arrived at for enterprises in Kenya and Thailand.78

{(Table 14)

SKILL-GENERATING TECHNOLOGIES

The machinery and machine-tcols branches produce to specific
orders on a batch principle. They have to be flexible,
adaptable and responsive to different orders. Meecting this
challenge triggers of technical changes in these two branches
which spread rapidly into, and are absorbed by, other capital
goeds branches, and eventually most industry. Further, in
general, being small-scale, and skill-intensive, they help

t¢ guickly generate sizeable numbers of highly skilled workers
and technicians who are essential in carrying out technical
changes. The machinery and machinetoels branches are crucial
to internal self-sustained technological development, as the

experiences of DCs have shown.79
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DECENTRALIZATION

Natural candidates for decentralization are those industries
whose raw material and energy inputs and markets are dispersed
throughout the country. Thig obviously excludes those enter-
prises which produce minerals and consumer goods almost

exclusively for export.

The market for import-substitution products are in the main
their forward-link industries and middle and high income groups
groups, both of which congregate in urban areas. This permits
cnly a limited decentralization, i.e. to various towns. For
instance, 98% of all industrial enterprises in Zanbia are

80 Similarly, about fifty towns

distributed among ten towns.
in India, four in Kenya and five in Tanzania account for almost
all their import-substitution. An additiconal impeortant reason
behind the limited extent of this decentralization is the
econcmy of scale built inte economic infrastructure (electric
power transmission links, road and rail connections, etc.)
which makes it very expensive and uneccnomic to provide infra-
structure on a widespread basis unless there is large growth

in the number of industries.

The processing of creops for export and for domestic use, and
the manufacture of cheap mass consumer goods are in theory
well-suited for wide dispersal throughout the countryside. It
means setting up a large number of small-scale plants, in
preference to a smaller number of large-scale plants, to
achieve the same total output. Small-scale plants are available

for a number of consumer goods and for scme producer goods.81

One of the merits of the small-scale option lies in the modest
investments reguired, generating considerable capital formation
through small private investors. India furnishes the classic
example of such capital formation by the c¢lass of small
industrial capitalists who emerged rapidly in the 1960s under
incentives provided by the Indian state. In terms of percentage
shares of gross value added in gross value of output, the ratio
of small-scale to large-scale in consumer, intermediate and
capital goods sectors was, in 1965, 0.54, 0.61 and 0.8,

respectively.82 However, this phenomenal growth in small-scale
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has not been spread widely over the country, but has con-

centrated in large to medium towns.

Kenya is another typical example of the lack of spread of

small-scale industries to the rural areas.83

A major drawback is the small-scale units in operation in
UDCs have lower labour and lower capital productivities, in
comparison with large-scale. There is ample cvidence to this
effect.84 This renders their unit production costs higher and
their profits lower. Therefore big private investors, big
cocperatives and most governments do not take up the small-
scale option because their primary motivations are higher
productivity and higher profits. This is confirmed in practice,
particularly for exwort crop processing. For instance,
although cotton is grown throughout the vast area of Sukuma-
land in the northwest of Tanzania, the ginneries are con-
centrated in two towns, Mwanza and Shinvanga. Similarly with
sisal and tea in East Africa in general, cocoa and palm oil

in West Africa, tea in Sri Lanka and India.

An important by-product, rather than the motivating causc, of
decentralization is the spread of industrial employment
opportunities over a wide geographical area. But this must not
be equated with the mistaken popular belief that small-scale
is necessarily mere labour-intensive than large-scale, per
unit of capital invelved. South Asia provides a great many

examples where the opposite is true.85

China is a much-gquoted and unique example of a nation which
has created industries in all its 2 000 countics, thus
dispersing industrial activity over the whole country. These
industries, which are integrated with agriculture and inte-
grated on regicnal basis (ten counties to one region), show
differing mixtures of large and small scale, capital and

labour intensity, highly advanced and very simple technologies,
depending upon a variety of local conditions.86 This ig first
and foremost due to the actual implementation of its socialist
priority of raising the material standards of the masses in

the countryside. Some factors that have influenced the shaping



of this sgrategy are: immense and varied natural resources

ard huge (800 million] population spread over an area of
centinental dimersion (9.5 million sg. km.}; the raelative
izalation of regions and provinces from each other due to
inadequacy of transpert and communication infrastructure
during the 1960s when the industrialization of the countryside
began; tradition of flourishing petty-commodity production in
the rural areas.

TECENOLOGICAL DEPENDEXNCY OF THE PRIMARY KIND"E—"l

as explained in Chapter 3, the primary technological dependency
ensues as a result of inporting producer geoods from DCs and
competing to sell in those markets which are governed by the
rules of monopoly capital. Therefore, it is not something
inherent in the use of large-scalec and capital-intensive
technologlies per se, but a consequence of certain export

strategies.

For UDCs, this dependency can be of three kinds: one-of f,
time-bound and indefinitely-continuing. The first applies

if large-scale manufacture is solely for domestic use, in
which case the dependency reduces to static economy of scale
of fixed upper limits with which production can catch up
sconer or later. The second or third come into force when,
in addition to domestic use, manufacture 1s for sale in

monopoly markets for limited or unlimited periods, respectively.

For coertain materials like iron and steel, petroleum and coal
products, paper, and industrial chemicals, the available
minimum size plant may still have capacity in excess of what

a UDC can use imnmediately. In their cases the one-off de-
pendency is unaveoidable, but poses no serious problem, because
one cxpects the spare capacity to be taken up fairly rapidly

as the ecconomy expands.

The time-bound and indefinitely-continuing dependencies come
into operation in those areas where production is almost

exclusively for export, whatever the product.
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ALIENATION 8e

The removal of alienation from the means of preduction is a
political task which concerns the working classes. Its
discussion is outside the scope of the present paper. What we
can 4o is to consider the impact of technelogies on the
alienation of the industrial worker from colleagues and from

his own self.

hs we pointed out while discussing skills, in repetitive part-
work and multi-machine operation, the semi-skilled worker is
nothing more than a mere left-over of automation whose move-
ments, work speed and work place are entirely determined by
the plant. His work does not involve any development of his
skills. Rather the opposite, i.e. his situation exemplifies
the maximum simplification of skills. There is not even an

iota of his own planning, decision-making and autonomy involved.

There are a lot of environmental and psycholeogical stresses
associated with the above kind of work: high temperature,
humidity and noise, continuous concentration to keep up with
the plant and process reguirements, lack of communication and

cooperation with other workers and a great deal of isclation.

Further, there is no job security, because semi-skilled
workers can easily be replaced by unskilled workers, of whom
there is usually an abundance. This leads to the conclusion
that special purpose machines, open and closed loop automation
{(which is where one requires repetitive partwork and nmulti-
machine operation) cause complete alienation among the semi-
skilled workers, who form the overwhelming part of the work-

force in these factories.

Among the existing technologies, the ones that cause minimum
alienation from cne's own self and colleagues are handtools,
general purpose machines and completely computerised produc-
tion. Not surprisingly, most of the workers they employ are of

the highly-skilled and technician categories.



Table 1. R and D expediture in the U.S.A., 1970

55

Industry group Total Percent financed
($m)} by Government
Total industrial 17 189 45
Alrcraft and missiles 5 173 79
Electronic equipment 2 578 53
Other electrical equipment 1 64l 50
Drugs and medicines 486 3
Scientific instruments 694 27
Industrial chemicals 1 075 15
Machinery 1 727 16
Radic and TV receiving
egquipment 105 2
Motor vehicles 1 475 17
Other chemicals 250 8
Rubber products 238 17
Stone, clay and glass products 188 2
Fabricated metal products 183 3
Petroleum refining and
extraction 608 7
Non-ferrous metals and
products 134 7
Ferrous metals and products 131 1
Paper and allied products 119 0
Cther manufacturing 98 1
Textiles and apparel 64 5
Food and kindred products 196 1
Lumber, wood products and
furniture 24 0

Scurce: Freeman, C., The Economics

of Industrial

Tnnovation
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Table 2. R and D expeditures in the U.K., 19268-9

{excluding public corporations)

Industry group R and D expen- Percentage
ditures, of R and D
£m financed by

government

Total industrial 6548.9 30.4

Aerospace eqguipment 191.6 72.3

Electronics and telecommunica-

tions 121.9 40.0

Mineral oil refining 12.6

Industrial and marine engines 7.3 24.8

Plastics 13.1

Pharmaceuticals 20.2

Scientific instruments 15.2 19.0

Electrical machinery 17.2

Chemicals 48.2

Motor vehicles 45,7 3.2

General electrical engineering 12.7 7.1

Industrial plant 9.3 39.2

General mechanical engineering 24.7 7.3

Rubber products 5.9

Textile machinery 2.4

Agricultural machinery 1.0

Machine tools 5.4 5.0

Stone, clay and glass products 12.6

Domestic appliances 2.7

Non-ferrous metals 6.2

Mechanical handling eguipnent 3.5

Iron and stesl 10.4

Textiles and man-made fibres 12.3

Food, drink and tobacco 20.9

General metal products 7.6

Shipbuilding 2.4 30.1

Other manufactures 2.9

Railway equipment 0.3

Timber, furniture, paper and

printing 8.0

Clothing, footwear and lecather 1.1

Construction 3.3

Source: Freeman, C., The Economics of Industrial
Innovation, 1974



Table 1. Percent distribution of direct foreign
investment by U.S. firms by area and
industry 1964

Industry Latin Africa Asia
America
% B K3
Mining 12.6 21.9 1.1
Patroleum 35.9 51.0 65.8
Manufacturing 24.3 13.8 17.5
Public utilities 5.8 0.1 1.8
Trade 10.7 5.7 7.8
Other 10.7 7.9 6.0
Totals 100.0 100.0 100.0

Source: Magdoff, H., The Age of Imperialism, 1966
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Table 4. Stock of foreign private direct fnvestments in Africa, 1967 and 1972
Dominant product in export income, 1965
Percentage of fereign investment in one important sector of the economy

Country Stock Stock Perc. Income from exports Percentage of total
end 1987 end 1872 growth of most impartant foreign investments
in USSm $m £7-72 product as percentage of in one important sector

total export income 1965

Botswana 3 35 1300 40,0 Manufact.

Gamt 12 2z g 7 53.3 Ground nuts 56.5 Manufact.

Ghana 260 360 38 71.% Cacoa 0.9 Mine & smelt.

Kenya 172 235 37 30.% Coffee 32.4 Manufact.

Lesotho 0.5 2 300 60.0 Petr. mark.

Malawi 39 85 83 7.7 Tebacco 39,3 Agriculture

Mauritius 95.6 Sugar

Nigeria 1 109 210 &9 25.4  Crude petr. 65.5 Petr. orod,

Sierra Leone ab 75 10 64.2 Diamonds 75.6 Mine & smelt,

Sudan 37 35 -5 46.5 Cotton 36.0 Manufact.

Swaziland 29 35 21 51.7 Manufact.

Tanzania 60 a5 a 23,2 Sisal 40,4 Manufact.

Uganda 48 30 -38 45.5 Lloffee 366 Manufact.

Zamhia a1 300 -29 91.5 Copper 82.4 Mire & smelt.

Anglophone Afriec i £33 2 83 44 FLd Petr. prod.

Mlgeria 703 250 -64 61.3 Crude petr, 83,6 Petr, prod,

Maracca 179 250 39 76.6 Fhosphates 321 Manufact.

Tunisia 135 200 44 19.9 Phosphates 384 Manufact.

Camergon 150 210 49 271 (offee 45,4 Manufact.

CAR 37 ) 37 24.0 Diamonds 35.3 Manufact

Chad 18 20 12 77.5 Catton E7.4 Manufact.

Cango PR il g ihl 38.9 wood 4.2 Aariculture

Danomey 18 25 40 51.3 Paim pil 36.9 Manufact.

Gabon 269 370 4 332 Timber 6.8 Petr. prod,

Suinga 3 175 &8 34.5 Agriculture

Ivory Coast 340 19 7.8 Coffee 34,3 Agriculture

Madagascar 35 3 31.3 loffee 21,1 Marufact.

Ma i 21 33.0 Livestock 38.5 Petr. mari.

Mauretania 150 48 55,0 Fish 92.5 Mine & suelt.

Niger 3h 50 70.9 Ground nuts 30.2 Marufact.

Senegal 210 37 32.9 PMhespnates 68,6 Mine & smelt,

Togn 85 53 55.9 Livestoos 26,5 Mine & smelt,

Upper Valta 8 1

Burundi 18 77 82.5 9.8 Manufact.

Rwanda 17 12 63.9 loffee 47 .4 Manufact,

Zaire £20 70 68.2 Lopper .1 Marwfact.

Frevsoprone Africa £ Al i & Pete, prodt,

Angola 290 B 46.8 Coffee & Transport.

Guinea-Bissau 17.8 Cotton

Mozambique 10z 125 22 7.8 Catton 36.2 Manufact.

Ethiopia E 0 39 BH.5 Coffee 43,7 Transport

Liberia 300 360 20 73.3 Ivon ore £2.0 Mine & smelt,

Libya ald 1 563 170 99.4 Crude petr. 7.7 Petr, prod.

Somalia 13 i 19 45.6 [Dananas 2.4 Manufact.

UAR 58 100 72 55.6 Cotton 60.3 Petr. prod.

Seher Africa T o594 Z AN It S Tete, prod,

Rhodesia 237 315 EX) 330 Totacco 4.1 Manufact.

Sauth Africa R 12.9 Diamonds

Grand Total £ 586 9 398 4z

Source: Hveetn, H., The extent and type of direct foreign favestment in Africa, 1974
in Multinatienal Firms in Africa, Amin and Widstrand, 1975




Table 5. The first two export commodities in 44 African countries
in 1970
Percentage of
Sub-region exports represented Commodities in order

and country

by commodity

of importance

NORTH AFRICA

Algeria
Egypt
Libya
Morocco
Sudan
Tunisia

WEST AFRICA

Dahomey
Gambia
Ghana
Guinea
Ivory Coast
Liberia
Malij
Mauritania
Niger
Nigeria
Senegal
Sierra Leone
Togo

Upper Volta

CENTRAL AFRICA

Burundi
Cameroon
C.A.R.
Chad
Congo P.R.
Gabon
Rwanda
laire

EAST AFRICA

Fthiopia
Botswana

Kenya
Lesotho
Madagascar
Malawi
Mauritius
Somalia
Swaziland
Tanzania
Uganda
Zambia

64,
44,
99.
23,
63.
24,

L =L L R L N S N R ]

G100~ GG L

[N N R N

one

I Ty D G B

[l

Two  One & two

7.
1.

14.1 78.5
12.1 56.7
- 39.3

14.5 37.8
8.8 2.4

11.3 35.7
14.2 35.5
35.7 83.8
8,0 73.3

1.1 84.1
22.6 55.8
16.9 87.4
30.8 73.2
g.4 97.9

10.2 66.4
15.1 73.1
10.9 41.6
12.4 71.5
24.5 66.3
25.8 57.1
8.6 93.0

23.5 47.8
21.9 62.4
18,0 88.5
9.4 £9.5

3z2.8 73.6
19.3 /5.0
5.9 71.4

8.2 69,7

5.3 81.3

13.4 35.0
20.0 41.4
5.0 36.2

271 68.2
3.7 94,4

28.0 81.2
730 46.6
13.% 30.5
7 .9

5 .8

Crude Petroleum, Wine
Cotton lint, Cotton yarns
Crude Petroleun

Phosphates, Citrus fruit
Cotton 1int, Gum arabic
Crude Petroleum, Phosphates

Palm kernel gil, Cotton lint,

Groundnuts, Groundnut ail
Cocoa beans, Lumber

Alumina, Coffee

Coffee beans, Lumber

Iron ore, Rubber

Cotton lint, Live animals
Iron ore, Fish and products
Groundnuts, Live animals
Crude petroleum, Cocoa beans
Groudnut oil, Groundnut cake
Diamonds, Iron ore

Cacoa beans, Phosphates

Live animals. Cotton 1int

Coffee, Cotton lint

Cocoa beans, Caffee
Diamonds, Cotton 1int

Cotton 1int, Meat

Lumber, Diamonds

Crude Petroleum, Lumber
Coffee, Tin and concentrates
Copper, Cobalt.

Coffee, Hides and 5kins
Cattle carcasses, Hides and
Skins

Coffee, Petroleum products
Live animals, Wool

Coffee, Vanilla

Tobacco, Tea

Sugar, Tea

Live animals, Bananas
Sugar, Wood pulp

Coffee, Cotton lint
Coffee, Cotton lint
Copper, Zinc

Source: Survey of Economic Conditions in Africa, 1971, Part I, United Nations,
New York, 1972
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Table 6. Latin America: Annual growth rates in employment
and output sector in Latin America, 1960-1969

Employment Cutput Elasticity of
(1) (2) employment
(13 /(2)
Agriculture 1.5 4.0 0.4
Mining 2.2 4.2 0.5
Manufacturing 2.3 5.9 0.4
Construction 4.0 5.0 0.8
Transport and
public utilities 3.4 5.4 0.6
Commerce and
finance 4.1 5.1 0.8
Miscellancous
services 4.0 3.9 1.0
Unspecified
(services 8.2 7.3 1.1
Aggregate employ-
ment and output z.8 4.8 0.6
gource: Edwards, E.O., "Employment in Developing Countries"

in World Development, Vol. 7, No. 2, 1974
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Table 7. Asia: Growth ratesw of Industrial output by subsector in
selected Asian countries
{in percentages)

Period Marnufac-  Construc- Electric-

Cauntry {2-year averages)  Industry Mining  turing tion ity. gas
and water

india 1860/61-1965/69 5.4 6.2 6.3 3.2 12.5
Indonesia 1960/61-1968/69 3.8 5.3 3.0 1.4 9.9
Iran 1960/61-1968/69 13.1 14.4 13.2 8.9 26.0
Korea, Republic of  1960/61-1968/69 17.6 8.7 17.6 19.7 20.7
Malaysia {West) 1960/61-1969/70 6.8 2.3 10.4 6.2 1.8
Pakistan 1960/61-1969/70 10.6 8.2 8.6 16.3 16.3
Philippines 1960/61-1969/70 6.2 9.7 6.5 3.2
Singapore 1960/61-1969/70 18.8 —-20. 58— 17.3 10.42
Sri Lanka 1960/61-1968/70 7.0 7.2 6.5 8,2 7.6

0 14.3 10.9 13.0 21.1

Thailand 13960/61-1968/65 1z.

Source: Economic Survey of Asia and the Far East, 1972, United Nations, Bangkok, 1973.

1. Growth rates are in constant prices, compounded
7. Including sanitary services

Asia: Growth Rates of Industrial Employment by subsector in selected
Asian countries
{in percentages)

Manufac- Construc- Electric-

Country Period Industry Mining  turing tion ity, gas

and water
Indonesia 1961-1964/65 0.3 -7.9 3.5 -1.6 -30.2
Iran 1956/1966 4.5 0.4 4.5 4.3 16.0
Korea, Republic of  1960-1970 12.5 1.7 1.4 23.4 2.8
Malaysia (West) 1962-1970 7.4 4.2 7.0 10.3 11.4
Fakistan 1961-7969 6.2 ——5.§—— 8.7 8.1
Prilippines 1960-1965 2.5 2.7 1.9 4.6 7.2
Singapore 1957-1965 2.1 2.3 1.6 3.8 1.5
Sri Lanka 1953-1963 0.9 -4.3 0.3 4.1 6.1
5.0 -2 4.7 9.1 2.5

Thailand 1960-1969

Scurce: Economic Survey of Asia and the Far fast. 1972, United Nations, Bangkok, 1973

Note: India is excluded because of lack of comparahle time series data
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Table 8. Levels of unemployment in the Third World, 1970

Region Number Unemnployed as
Unemployed per cent of "eco~
(in thousands) nomically active"

population

Asia 21,054 4.8

Africa 10,834 7.9

Latin America 4,159 4.5

Total 36,047 5.5

Source: Survey of Economic Conditions in Africa, 1971,
Part I, United Nations, New York, 1972
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Table 9. Asia: Total labour force and unenployment in selected Asian countries

Total Total

Country Poricd
labour force number of Rate of unewployment (%)
(thouzands} unenployed —_—- .= -
{thousands) Total Rural Urban
ind'a July 1360-June 1961} 3.9 £.9
June 1964-June 1965, 2.0
July 18G4-June 19857 4.4 3.5
July 1966-June 1967° 2.7 1.6
indonesia How, 1964-Frh, 19653 36,543 #as 2.3 2.0 5.1
Sept.-Get. 1967 23,734 1898 0.8 0.6 2.9
lrar 1964 6,382 388 6.0 4.6 9.6
1973 5.9 5.h
Kerea, Zepunlic of 1963 8,653 Tné 2.1 Z.Ei 15.42
1973 10,020 a5 4.5 i.B 7.5
Malaysia 1952" 5 2,453 18 6.0 5.0 E.E‘;
1967-1968 2,998 i £.4 5.1 9.9
i967—196ﬁa 4.9
1571 7.1
Prilizpines dctober 13%8 a7 7.7
Jetober 1963 169 4.6
Octoner 1968 00 7.9 7.4 2.0
Nowverser 1971 695 5.3
Singanore 1968 a3 2.1
T8 4.8
Sri Lanka 1968-1369 3,150 478 1.5 11,99 15.8
6.4
1663-1370 4,081 546 13.3 13_99 17.3
7.4
Tha®1and July-Septenber 1959 17,19 19 5.2 0.1 1,210
Source: Economic Survey of Asia and the Far Fast, 1872, United Nations, Bangkok 1973
1. National Semple Surwey 4. Farm nouseholds 7. fverage of metropolitan and other urban areas
2. Integrated Aousehold Schedule 5. Kon-farm households &, Includes “passive unemployment” X
3. Java and Madurs &. "Active unemployment” 9. Estates {tea, rubber, coconut and other plantations)
10. #Average of Bangkok-Thonburi and other municipal areas
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Table 10. Africa: Levels of unemployment in certain

aAfrican countries

Unemployment as a percentage of
total labour force

Country
Per cent Year
Algeria 25.0l 1969
30.0 1969
Egypt 3.0 1968
Morocco 13.62 1970
sudan 10.0 1370
Tunisia 16.4 1970
Ghana 11.01 1969
30 Ol 1969
Ivery Coast 25.0 1970
Niger
Nigeria 8.0 1970
Senegal
Sierra Leone
Togo
Gabon 3
Zaire 10.01 1968
17.0 1967
Mauritius 21.04 1969
Zambia 3.0 1970

Source: Survey of Economic Conditions in Africa, 1272,
Part I, United Nation, New York

Unenmployment as a percentage of urban labour force
Khartoum only

Kinshasa only

The figure for 1976 is 25 per cent. Reference:

fa o R



Table 17. Africa:

Sectoral distribution of the labour force in selected
African countries for latest census years, in thousands

65

Country Year Agriculture Industry Services Total
Algeria 1966 1,293 324 578 2,565
Egypt 1969/70 4,048 1,326 2,900 8,275
Libyan Arab Rep. 1964 144 74 124 388
Moraocco 1970 3,500 583 891 5,850
Tunisia 1966 448 204 325 1,094
Dahomey 1968 631 99 421 1,151
Ghana 1960 1,579 386 595 2,725
Ivory Coast 1964 1,600 4z 208 1,850
Liberia 1962 333 35 40 412
Niger 1960 744 4 15 763
$ierra Leone 1963 702 107 98 938
Tago 1970 517 666
Gabon 1963 185 16 18 220
Botswana 1967/68 192 12 16 221
Ethiopia 1964/67 5,524 379 5,903
Mauritius 1962 71 50 &3 187
Somalia 1963 752 20 107 279
Swaziland 1966 26 80 21 59
Tanzania 1967 132 314 5,577

Source: Survey of Economic Conditions in Africa, 1972, Part I, United Nations,
New York 1973

h,078

1. Annual average for rural areas only
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Tablz 12, Asig: Growth rates n outpuat and 'abour force by sector in seleciec Asien countries

ASRICLLTURE

Country Ferioc yerage anngal growia rates vercenfage of totel Pereentage of total
-- e — — Taovsr force cngaged  Trboer Force ingeeasse
of Tangur fi of agricultarel ir agricultare v durimg the —eriod
in agricuTture Gulpnt firal r ahsorbed n

ayriiuiture

PRENp—
W o

Malaysia (Hest
Pakistar
Fhilimpines
lepdblic of Fores
st Lanva

The® Tand

rtage of total oreentirge o
lakaor turie ena Eaur fore
wWastry 10

ol Tanou:
irirdastry

1553-19461
155d-1350

thailand

aqe annual arewte raltos toge of fot Pesroeniane
- - force ong t labour lar 2
ir dating the periwl
osorbed it oservices

af labour fovre
TORRMICRY

India

Inacnesia 1961-1

Iran T956-796R 7

Malaysia [West) 1962-199/7 B -
Pakistar 19617968 58

Philippings 1947-13 i

Republic of Korea  1960-19 G,

Sri lLan«a 1353-13 1.

Thaiiane 1944-13 I

Source: Economic Sarwvey of Asis and the Far best, 19773, Jnrted hations, 3angeck 1974

1. 1956-1962



Table 13. The distrisution of tasks among skilled workers, technicians and
engineers according to the level of technology chosen

Degree of
\ Automation of HT oGP SPM OLA  CLA £op
Manufacture

Specialisation ™~

of tasks \\\\\\ﬁ

Design of tools
machires

Design of wroducts
Planning of operations

Control of time

This area for
engineers

Operatior. of tools and This arca for
machines skilled workers
and technicians
Control of gquality

Maintenance of tools and

machine

Set-up and repair
of machines

Key: HT- Handtools
GPM- General purpose machines
SPM- Special purpose machines
OLA- Dpen loop automation
CLA- Closed loop automation
CCP- Computer controlled production

Source: Barker, Bhagavan, von Mitschke-Collande and Wield, op. cit., chapter 111.3
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Table 14. Average percentage distribution of skilled manpower by category
in manufacturing enterprises in Tanzania and Zambia in 1975

Managers Engineers Technicians Skilled Semi-skilled Total
Workers Workers
Large-scale
Labour-intensive 0.3 0.7 2.4 0.4 86.¢ 100
Capital-intensive 0.7 1.3 8.2 17.8 7.0 100
Smali-scale
Labour-intensive t.2 6.2 6.2 494 37.0 100
Capital-intensive 1.0 1.0 9.4 15.6 73.0 100

Sources: Barker, Bhagavan, von Mitschke-Collande and Wield, op. cit.
Bhagavan, Fincham et. al., op. cit.
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