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CHAPTFR I

Resource-based industrializatien: ratienale and cencepts

The Lima Declaration, proclaimed at the Second General Conference
of the United Nations Industrial Development Organization in 1975,
called for 25 per cent of the world's industrial production to be
located in developing countries by the year 2000, Many strategies
for industrial development policy have been advocated as means for
moving the developing countries towards this ambitious target.
One such strategy calls for the higher stages of industrial processing
of natural resources,,currently exported from developing countries in
unprocessed or semi-processed form, to be established in those countries.
This paper examines the economic rationale of this strategy and analyses

policy options open to governments seeking to implement such a strategy.

The strategy of a country basing its industrial development partially
or completely on the higher states of processing its natural resources
is derived from the knowledge ihat considerable industrial value-added
accrues to producers engaged in these higher stages and the belief that
these higher stages can be competitively located in the countries where

the natural resources are available,

With varying degrees of disappointment, many developing countries
are turning from the other policies they have been pursuing. Protectionist
doors are closing in the faces of those who chose in the late 1960's
and 1970's to base their economies upon a high rate of growth of manu-
factures exports. Raw material exporting countries are experiencing
just as much volatility in the real prices of their commodities as
before the 1973 prices boom. At present, real commodity price indices
show sharp falls even from 1977 levels. In part, then, the renewed

interest in what has ceme to be called resource-based industrialization

(RBI) derives from dissatisfaction with recent alternative experience.




In different countries, a variety of specific reasons serve to
explain the present interest in RBI. Policy makers in some developing
countries have identified impending technological changes as making
possible fundamental shifts in the lecation of processing activity.
Notable here is continuous casting, which will affect the copper, iron
and steel, and aluminium industries., By allowing for lower minimum
efficient scales of production, these processes can short circuit
some of the obstacles which have hitherto constrained the developing

countries' attempts to process their raw materials to a greater extent.

On the other hand, in some instances it is precisely the problems
associated with current technologies that lead policymakers there to
anticipate enhanced participation in processing. Increasing hostility
from pressure groups and public opinion in developing countries to various
types of pollution associated with processing suggests that some de-
veloping countries may become increasingly attractive sites for the

more dangerous or otnoxious prucesses.

Allied to these factors is the fact of rising demand. Some commentators
expect that demand for non-fuel minerals will roughly double over
1979-1989, and that perhaps three times the present level of output
will be required if world populati... reaches 6 billions by the year 2000.
( Dunham, 1978).

In other countries, some elements of RBI are currently being
advocated in an effort to spur widespread industrialization based on
hydrooarbons. Several Middle Fastern states are beginning substantially
to increase their capacity in refining and petrochemicals, with the
intention of diversifying correspondingly from their crude petroleum
exports.

A further impulse to the interest of RBI stems from the fact that
many governments have identified the need for control over natural resources

as an essential component in their development effort. The extent of
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multinational companies' involvement in raw material processing is

central to this issue.

The concept of industrial processing of natural resources

Traditionally, industrial development is viewed from what may be
called a "horizontal perspective", that is, attention is focused on
the various activities as they relate to the final goods and services
produced by the industrial branch. An examination of manufacturing
in terms of light and heavy indusiry or consumer goods, intermediates
and capital goods is a useful way of depicting indusetrial progress,
Through this perspective, however, the different activities within a
given industrial branch cannot be distinguished. By its nature, the
present discussion requires a "vertical perspective"”, that is, activities
must be examined according to their stage of processing, for example,
primary, semi-finished and finished goods, rather than according to the

characteristics of the final product (e.g. chemicals, furniture, etc.).

Differences in the manufacturing structure of the industrialized
and the semi-industrialized countries are not fully explained by the
fact that the production of certain industrial branches takes place in
the former economic grouping but not in the latter. Tndustrial activitics
are usually reported in the same industrial branches in both developed
and developing countries, It is important to ascertain the extent to
which one set of processing activities is conducted in a developed country
while a different set of activities is performed in the same branch in
a developing country. Thus, the pattern of industrial processing -
and not only the presence or absence of a particular industrial branch -
becomes a distinguishing feature of the developed and the devel oping
countries. Investigation according to a vertical instead of a horizontal
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arrangement of industrial activities is helpful in discerning the gap
between the two economic groupings.

At a more specific level most products go through some form of
processing chain, either before final use by the consumer, or through
use (without physical transformation) as a component in the assembly
of a complex product. The notion of a processing "chain" used here
refers to a series of sBuccessive stages of processing in which the out-
put of one stage is the primary, material inputs into the following
stage. Most of the literature on processing concentrates on what we
define here as a "simple" processing chain in which a raw material goes
through a series of processing activities before final use. Fxamples
of such chains are oil seeds for which the processing activities are:
oilseeds, crushing, extracting and then refining before end use;
timber, which in one chain goes through shredding, pulping, and then
various processes of papermaking; and bauxite which is crushed, and
smelted into alumina and then refined into aluminium ingots for further
processing.

While this simple case, in which esch activity in the processing
chain produces one easily distinguishable transformed version of the
basic input, is the ene most frequently referred to in the literature,
it is far from being the case that most processing chains conform in
fact to this pattern. In the simple processing chain each stage
has only one specific industrial process being performed on the single
primary imput. There are two common divergences from this in practice. (\J
First, there is what we might call the explosive stage, which is one in |
which a variety of processee take place in parallel, each taking the
single primary input through different physical transformations and each
resulting in a different end product. Such explosive stages in a
processing chain may obviously have very different degrees of complexity,
from say the working up of timber into various items of furniture to a

petro—chemicals complex using one feedstock, tut producing a multi-



tude of chemicals as end products. The second common divergence from
the typical stage in a simple processing chain might be labelled

the implosive type of stage. Here there are several primary ‘ its,

one of which may predominate, and the processing combines them into one
identifiable output. A third poseibiity is for a stage in a processing
chain to be both explosive and implosive - i.e. a variety of inputs

is combined and processed in different ways to produce a variety of
outputs. This, in fact, is the most common one in most processing,

i.e. manufacturing.

It is usually the case, however, that even complex explesive and
implosive processing chains will contain a series of stages which
conform to the simple chain pattern. Thus in the case of explosive
chains the basic natural resources may go through a series of processing
activities in which they are the only primary resource input before the
explosive stage ie reached; in some cases after that explosive stage,
the various eutputs might then continue along their own simple chains.
The processing chains for metals and petrochemicals could be characterized
in this way. Similarly in the case of implosive chains the various
resource inputs into the implosive stage or stages may have gone through
simple processing chains before reaching this stege. The various inputs
into any complex product such as automobiles, airplanes and ships are
examples of such chains.

Though there are simple chains in which the end product entering
into consumption is only, or predominantly a homogenous processed version
of one primary natural resource, most chains will contain a "sub-chain”
of simple processes, The analysis in this paper is restricted to these
simple chains or sub-chains, although it may be fairly easily adapted

t0 complex stages in explosive and implosive chains.
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Most discussions of the location of processing capacities break
down their list of economic determinants into sets. The choice of
factore is nearly as arbitrary as the definitions accorded to 'processing’
itself, and so there is ample scope for individual idiosyncracy. Thus,
the creation of the typology of independent variables to "explain” ex post
and to predict ex ante the extent and nature of international processing
location is not without pitfalls. Two major difficulties attend one's
choice of typology.

First is the hegemony of the multinational corporation (mnc). To
the extent that a mnc is influential in the market for a particular commodity,
perhaps in its mining, refining, transport, processing, marketing, or indeed
in the whole gamt, certain economic factors become subsumed under the mnc.
For instance, a mnc that already owns substantial refining capability in
the copper industry (say) will be loath to accelerate the obsolescence of
home -sited plants just to take advantage of a marginal shift in cosis
which favour a developing country site. Two points are involved here.
The first is that a great deal of processing investment is lumpy.
The capital cos*s of an aluminium smelter, for instance, are $ 200- § 220 mn.
So capital values of such magnitude will not be written down lightly.
This is particularly true where state grants are available to accelerate
depreciation, reduce profits tax; or provide outright capital grants.
The automobile assembly industry is an instance of inter-develsped couniry
competition for the final stage of manufacturing at present, and the
willingness of these gover:ments to underwrite the creation of new car
assembly capacity, for a mixture of political and economic motives, most
dulay the entry of developing country suppliers to the market. The second point
here is that mncs' internal decision making processes must be considered.
The whole subject of mnc decisions, and the extent to which they differ
from non-mn firms' decisions, and at what times, cannot be entered into
here, suffice to note that theories of management decision-making, including
satisficing, sales maximisation, and so on, will produce different outcomes

from strict profit maximisation with no entrepreneurial freedom as outlined

in neoclassical firm theory.
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The second difficulty encountered in the construction of a typology
is that the concept of 'comparative advantage' is a portmanteau term.
Some economists have attempted to deal with 1t separate from other
criteria such as capital, skilled labour, cooperant input availability, etc.
But if comparative advantage theory is to have any predictive strength,
it must be able to accommodate factors other than labour and capital
in aggregate, otherwise results like the Leontieff paradox will plague
the theory.

In the following section, a review of trends in the developing countries!
involvement in raw materials processing is presented. The results
provide a background against which various factors which might be rele-

vant to a comparative advantage framework can be judged.

Trends in Developing Countries' Involvement in Processing

This section reviews the progress that the developing countries
have made in diversifying the composition of their exports out of
unprocessed raw materials. There are, of course, many different proxies
to assess such progress: no single indicator is in itself adequate.
The review therefore begins by lookingat some macroeconomic indicators
and then goes on to examine the experience in individual commodities
in more detail. The simplest indicators are the share of the developing
countries in all international trade (which is best shown as a matrix
of trade flows between blocs of countries) and the share of commodities
in this economic group's total exports. The latter can then be refined
to show how these proportions differ betiween continents and by intensity
of processing.



The overriding characteristic of world trade since the mid-1950's
is the falling share of trade in non-fuel primary products. During
the period 1955-76, this proportion fell from 42 per cent to 21 per cent
from total world trade. There was a corresponding increase in the share
of manufactures, from 45 to 57 per cent, and a doubling in the share

of fuels, from 11 to 20 per cent.

Turning from world trade to the exports of the developing countries,
total exports of various categories are shown in table 1. Here, it
is useful to distinguish between total export earnings and earnings
excluding petroleum. Overall, the share of manufactured goods rose
from 9.6 per cent in 1960 to 21.3 per cent in 1973. By 1976 they had
fallen back slightly to 17.3 per cent. Nevertheless, in absolute terms
these exporis nearly doubled in value, from 23.1 billion to 49.6 billion
in current US dollars over 1973-1977. ¥Excluding oil from primary
commodity earnings, the share of manufactured goods rose from 12.9 per

cent in 1960, to 35.2 per cent in 1973 and 40.3 per cent in 1976.

For many large developing countries, exports of manufactures are
beginning to overtake commodity exports, as the figures in table 1
would imply. For instance, in January 1979 Brazilian authorities
announced that in 1978 the country's export earnings from manufactures
had exceeded its primary commodity earnings. Manufactures contributed
52 per cent of earnings while commodity exports were reduced by the very
low price of coffee that obtained for much of the year. Nonetheless,
there is no doubt that Brazil will continue to exhibit substantial grewth (

in manufacturing export earnings.

Another way of assessing the developing countries' involvement in

processing is to break down the share of the developed market economies'

imports of commodities according to their origin and, in turn, according
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to the share from each source that is orocessed, Table 2 shows data

for 1979 in this form. In that year the developing countries accounted
for $ 39.1 billion worth ¢f imports of the seven categories included;
while inter-developed country trade amounted to $ 1°2.9 billion. The largeet
single category was food, beverages, tobacco and related items, the

same category in which the developing countries! share was the highest

(47 per cent). The smallest share was recorded in the pulp and paper
crtegory (2 per cent). When imports are divided into three headings,
processed, Semi-processed and unprocessed, the importance of the
developing countries can be assessed by category. Three categories
dominate this economic group; exports of processed goods to developed
market economies. These are fibres, textiles and clothing (52.2 per cent
of which are processed before export); pulp and paper (49.2 per cent)

and hides, leather and leather products (43.4 per cent). In terms of
absolute values, however, it can be seen that these fully processed goods
are worth comparatively little: only $ 5.9 billion in the developing
countries' total exports of $ 39.1 billion (15 per cent). Considered in
absolute dollar terms, unprocessed goods still dominate the trade flow.
These were worth $ 22.1 billion, or 57 per cent of the total. Very
roughly, the ratios of the developing countries' exports that are pro-
cessed, semi-processed and unprocessed are 1:2:4. By contrast, the
developed market economiee imports of these same seven categories from
other members of the same economic grouping yield a ratio very close

to 1:1:1. Processed goods imports, $ 45.2 billion, followed by semi-
processed worth $ 42.1 billion and unprocessed goods valued at § 35.6
billion. Combining these two sets of values shows that the developing
countries provided 12 per cent of the processed goods importe of developed
market economies; 21 per cent of the semi-processed importis and the Q

source of 38 per cent of unprocessed goods. |

Considering these seven categories in more depth reveals those
aspects of trade between developing and developed countries that are
the most similar to inter-developed country trade. The clearest case
of similarity is in the food, beverages and tobacco category. Here it

is apparent that while 74 per cent of the developing countries' exports

to developed market economies are unprocessed, 61 of inter-developed country
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trade is also in unprocessed items. The other category in which
developed market economies' imports of unprocessed varieties from
other developed market economies are also significant is leather,
leather goods and hides. Here the share of developed market economies’
imports from other developed market economies that is unprocessed

is 30.8 per cent.

This distribution of trade is confirmed when calculations are
based on a finer definition of processing chains according to their
dominant material input l/or functional characteristics (e.g. machinery),
are considered. No readily available trade classification was well
suited to this purpose and an ad hoc scheme had to be designed. The
following 21 product groups were ana.lysed:2

Live animals Coffee, tea, cocoa Glass
Meat Pulp and paper Textiles
Dairy products Tobacco Non-metallic minerals
Fish Animal and vegetable Metals
oils and fats
Cereals Chemicals
Fruit and vegetabler Leather and furs
Sugar Rubber Other goods
Wood and cork Metal products and
machinery

The specific products included in each group were then arranged -/
3

according to six processing stages in increasing order of importance:

;/ There may b only one dominant material input in the case of product |
groups such as wood and cork or rubber. Alternatively, some product
groups such as chemicals may require a variety of material inputs.

_2/ One group, "other goods", is a residual of heterogeneous items.
Petroleum, coal and gas products were excluded from the analysis.

}/ An example of this system of double classification, for wood and
cork products, is provided in the appendix.
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1. Raw material

2. Processed raw material

3. Semi-processed product

4. First transformation or raw finished product

5. Second transformation or simple finished product

6. Complex finished product

To some extent the grouping of products as well as the distribution
of processing stages required that several arbitrary decisions be made.
Consequently, the results should be regarded as tentative and pre-
liminary. At this exploratory stage, however, the heuristic value of

the classification would seem to outweigh its deficiencies.

Table 3 shows the distribution of the total exports of the
developed market ecoiomies and the developing countries for the six
processing stages. A comparison of the two economic groupings reveals
that exports of raw materials (atage 1) are much more important
among developing countries, while exports of complex finished products
(stage 6) stand out in the developed market economies. At inter-
mediate processing stages (2 through 5) the contrast between the
two economic groupings is not so great, but the relative specialization

of developing countries in the lower processing stages is confirmed.

In general, the figures in table 3 indicate that the developed
market econemies'pattern of exports has remained more stable than
has the developing countries'. The biggest changes in relative
terms was the fall in the share of export earnings derived from
processed raw material exports accompanied by an increase in the
share of complex finished products. In the case of the developing

countries, there have been larger changes. The most notable is the

substantial fall - of around one-third - in the share of export

[
\
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Table 3 Distribution of total exports from the devel oped market

economies and the developing countries, by processing stage,

1968, 1974 and 1976

(percentages)

Processing stage

Developed mget Developing countriesg
1

economi es:
1968 1974 976 1968 1974 1976
1. Raw material 12.8 11.8 12.0 54.1 15,3 40.7
2. Processed raw
material 7.0 6.7 4.8 8.9 7.8 6.4
3. Semi-processed 7.6 9.0 7.9 6.9 12.6 8.7
4. First transform-
atien 12.1 13.0 1004 8.1 803 7.8
5. Second transform-
ation 9.7 9.7 9.3 6.8 9.9 8.8
6. Complex finished
product 50.9 49.9 55.6 15,3 26.1 27.6

a/ For a list of countries included, see the appendix

Source: Based on data supplied by the United Nations Statistical Office
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earnings derived from raw material exports in 1974. By 1976 this
change had levelled out somewhat to give a fall of 25 per cent
over the longer period. There were corresponding rises in the

contribution of stages 3, 5 and 6.

These aggregate figures for exports may be considered in

termes of the 21 product groups listed above. The results of this
step are given in table 4. A comparison of the structure of each
processing chain reveals only a limited number of instances where
the exports of the developed market economies were concentrated in
the later processing stages while those of the developing countries
were not. Thus, differences in the processing patterns between the
developing countries and the developed market economies are not true

of all raw material inputs.

Seven product groups may be noted in which the developing countries
did hold a significant advantage in exporting at later stages in
the processing chain. A comparison for textiles is dubious, however,
since the developing countries specialize at both the raw-material
and the finished-product stages. Thus, the developing countries
appear to be relatively specialized in downstream activities for six
product groups - meat, dairy products, pulp and paper,animal and

vegetable oils and fats, leather and furs, and glass.l

Among these six product groups the highest proportion of exports
from the developing countries in finished varieties occurs in the
case of leather and furs. While around one~-fifth of the developing
countries' exporte of this commodity are totally unprocessed, about
two-fifth are exported as complex finished products. Major invesiments

are underway in many developing countries to set up large-scale tanning

l/ Together, these six product groups or processing chains represented
12 per cent of the exports of developing countries in 1974.
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factories, and more capacity in the footwear industry is likely 4o

appear.

Another peraspective of the trend toward greater processing in
the developing countries' exports is provided by Table 5. This
shows how the shares of the first and sixth processing stages
changed over the period 1968-1974. It is noticeable that in nearly
every case the share of exports in state one fell. Only in cereals
did the importance of stage one rise; while for pulp and paper and
tobacco the share of stage one was unchanged.1 Among the product
groups with the greatest shifts into more intensive processing
before export were dairy products, leather and furs, wood and cork
and textiles. As for the share of stage six, it can be seen that
gains occurred in 12 out of the 14 categories in which the share of
stage 8ix was not zero by definition. In the case of leather and
fure, the rise was quite spectacular: from 3.6 per cent in 1968 to
50.6 per cent by 1974.

Trade in minerals and metal products is treated separately here,
This is largely for convenience of display, since the end-products
of a small group of basic ores and minerals are extremely numerous,
and generalization about trends in the developing countries' involve-
ment in processing these commodities is hazardeus. To set the
following discussion in context, it should be noted that mineral
products as a whole constitute a substantial fraction of the developing

countries’ export earnings. As Table 6 shows, in 1960, the contribution

l/ The export shares for live animals, glass and machinery also remained
unchanged due to the definitional concepts employed.




-17 -

Table 4 Distribution of exports of product groups from the developed

market economies and the developing countriel!‘j;,y processing

stage, 1976
(Percentage)

Product groups and Processing stage

economic grouping 1 2 3 4 5 6

Live animals

Devel oped market economies 100 - - - - -

Developing countries 100 - - - - -

Meat

Developed market economies 19.4 1.2 - - 2.1 11.0

Developing countries 70.5 0.} - - 1.2 26.0

Dairy products

Devel oped market economies 12.5 - - 87.5 - -

Devel oping countries 14.5 - - 85.5 - -

Fish

Developed market economies 66.0 7.2 - - 26.8 -

Developing countries 85.0 2.6 - - 12.4 -

Cereals

Developed market economies 85.3 3.6 - 6.2 0.6 4.3

Developing countries 74.0 20.1 - 2.6 1.0 2.3

Fruits and vegetables

Developed market economies 64.9 3.8 - 18.9 - 12.0

Developing countries 65.4 1.5 - 20.6 - 12.5

Suger

Developed market economies 1.3 - 4.2 40.6 6.9 17.0

Developing countries 2.3 - mn.l 24.3 0.4 1.9

Coffee, tea, cocoa

Meloped Mﬂ.l"ket eCOnOIiel 25.5 - 5.9 16.7 13.9 38.0

Developing countries 91.6 - 0.2 3.5 3.8 0.3 /

Pulp and paper |
) Developed market economies 0.9 23.0 - 43.5 132.6 -

Devel oping countries 0.2 14.3 - 19.3 66.2 -

Tobacco

Developed market economies 50.8 - - 5.4 43.8 -

Developing countries 91.9 - - 0.8 7.3 -

Animal and vegetable

oils and fats

Developed market economies 46.0 9.3 15.7 5.2 18.1 5.3

Developing countries 27.6 0.4 29.0 1.5 39.9 1.6

Leather and furs

Developed market economies 45.0 5.4 0.5 - 6.1 13.0

Developing countries 1.5 4.8 0.0 - 3.9 40.0
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Fr. 23 TD9:38 TR Froocsiing staze

eI SADLT TIOAUDLLD 1 ¢ b 4 ) €
Rubber o

Developed market economies 0.8 0.4 20.6 12,2 13.6 52.4
Developing countries 92.0 0.2 0.1 0.6 1.2 5.9
Wood and cork

Devel oped market economies 17.1 44.7 22.0 9.2‘ 7.0 -
Developing countries 49.1 26.1 20.2 2.0 2.6 -
Glass

Developed market economies - 6.8 11.5 29.4 36.9 15.4
Developing countries - 3.1 22.8 13.7 34.5 25.9
Textiles

Developed market economies 12.8 0.8 21.7 27.0 9.6 28.1
Developing countries 17.9 0.1 9.5 17.0 5.4 50.1
Non-metallic minerals

Developed market economies 28.8 - 13.5 25.9 18.7 13.1
Developing countries 40.0 - 36.0 12.0 6.1 5.9
Metals

Developed market economies 11.2 13.5 4.8 23.6 23.9 23.0
Developing countries 41.0 27.7 1.6 8.5 7.8 13.4
Chemicals

Developed market economies 1.3 8.3 44.5 11.9 13.3 20.7
Developing countries 32.5 7.5 21.5 8.4 7.7 22.4
Other goods

Developed market economies 10.2 - - 3.9 20,2 65.7
Developing countries 18.1 - - T.7 28.0 46.2
Metal products and

machine

Developed market economies - - - - - 100.0
Developing countries - - - - . - 100.0

5/ For a list of countries included, see the appendix. See pages 12-13 for
discussion of processing stages

Source: Based on data supplied by the United Nations Statistical Office

I
A
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Table 5 Share of exports by product group at the first and last

/
processing states, for selected developiricountriese‘ '

1968 and 1974
(Percentage)
Processing stage

Product group Raw material Complex finished product

1968 1974 1968 1974
Live animals 100.0 100.0 0,0 0.0
Meat 60.6 59.1 32.1 32.7
Dairy products 19.8 7.5 0.0 0.0
Fish 81.3 80.7 0.0 0.0
Cereals 58.1 64.5 1.0 1.1
Fruit and vegetables 68.3 66.5 13.2 14.3
Sugar 0.7 0.5 0.8 0.5
Coffee, tea, cocoa 95.5 84.2 0.1 1.1
Pulp and paper 0.0 0.0 0.0 0.0
Tobacco 91.0 91.0 0.0 0.0
Animal and vegetable
oils and fats 30.6 29.0 1.4 1.5
Leather and furs 61.9 15.5 3.6 50.6
Rubber 97.8 94.0 1.3 3.5
Wood and cork 55.0 37.8 0.0 0.0
Olauze 0.0 0.0 13.5 21.3
Textiles 47.5 25.9 26.9 42.1
Non-metallic minerals 5245 41.3 4.4 4.5
Metals 47.9 35.8 8.2 12.1
Chemicals 25.9 16.3 23.2 25.3
Other goods 24.2 15.5 33.7 49.1
Metal products and

machinery 0.0 0.0 100,0 100,0

-‘/ For a list of the countries included, see the annex.

Seurce: Based on data supplied by the United Nations Statistical Office
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of nine major minerals was 15 per ceni; by 1970 it had risen to

23 per cent and, in 1976, amounted to 18 per cent of total primary
commodity earnings. Together these nine minerals constitute about
80 per cent of the developing countries' total minerals exports
(excluding fuels).

In a number of countries minerals exports are important components
of GDP. FExports of non-fuel minerals regularly contribute 25 per
cent or more to the GDP of Bolivia, Gabon, Liberia, Mauretania,
Surinam and Zambia, and between 10 per cent and 25 per cent in Chile,
Quinea, Guyana, Indonesia, Jamaica, Mexico, Sierra Leone and Zaire.
(IBRD, 1977).

Trade in ores and derived metal goods has also been subjected to
analysis for the year 1973. This is shown in Table 7. Trade with the
developing and between the developed market economies was not far
from equilibrium in that year. Overall, the developed market ecenomies
imported § 7,326 million of ores and metal items from the developing
countries, and exported § 7,967 million to them.

The trade by degree of processing was, predictably enough, very
asymmetrical. The developing countries! exports were dominated by
unprocessed (47 per cent) and semi-processed goods (45.1 per cent);
their exports of processed goods, valued at $§ 340 million, constituted
only 4.6 per cent of their exports. By contrast, the developed market

economies' exports to the developing countries were dominated by
processed goods (59.8 per cent). Semi-processed (15.3 per cent) and
wholly processed goods (0.5 per cent) were far less important. Another
comparison reveals that inter-developed market economies trade is

aleo dominated by trade in fully processed goods. Trade in unprocessed
goods was only 12.5 per cent of total imports and 9.5 per cent of

total exporis.
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Table 6 Export Farnings of Developing Countries from Major
Non-Fuel Mineralas, 1960, 1970, 1975 and 1976
(millions of US dollars)
Commodi ty SITC
Revision 2 1960 1970 1975 1976

Bauxite/Alumina/

Aluminum 187 582 1,123 1,188
Bauxite 287.31 111 211 396 495
Alumina 287.32 57 259 511 403
Aluminium 684.1 19 112 216 290

Copper 287.1/682.1 960 2,887 2,849 3,536

Iron Ore 281 475 1,044 2,166 2,250

Lead 287.4/685.1 92 133 176 173

Manganese Ore 281.7 121 97 232 242

Nickel 287.2/683.1 20 190 352 120

Phoephate Rock 271.3 136 214 1,598 927

Pin 287.6/687.1 445 631 993 1,217

Zinc 287.5/686.1 79 131 400 482

Total :Nonfuel

Minerals 2,515 5,909 9,889 10,335

Total: Primary

Fomaedi ties 16,700 25,300 48,800 57,570
Percent 15 23 20 18

Source: World Bank, Commodity Trade and Price Trends, 1978
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Table 7 Trade in 1973 among developed market economy countries

and with developing countries in ores, metals and metal

manufactures (SITC 781, 283, 67, 682-689)

(US$ million;

Trade with Trade among developed
Degree of developing countries market economy countries
. gg/ Imports . Txports Imports Fxports
processin Value Percent Value Percent Value Percent Value Percent

UNPROCESSED

Iron ore and con-
centrates 1,262
Non-ferrous ores
and concentrates 1,794

Sub-Total 3,056

SEMI-PROCESSED

Pig Iron 254
Ferro-Alloys 531
Crude Steel 1,948
Blist~r Copper 118
Refined Cepper 1,086
Alumina 324
Aluminium 1,118
Other Unwrought

Non-Ferrous Metals 2,032

Sub-Total

MO H-I®

Lo VY

1,411

PROCESSED

Rolled Steel 4,264 12,470 11,921
Worked Copper 32 237 1,386 1,356
Worked Aluminium 26 214 1,113 3 117
Other Worked Non-

Ferrous Metals 6 49 262 285

Sub-Total 340 4.6 4,764 15,231 14,679

Metal Manufactures 244 1,946 7,064 20.9 6,884
TOTAL 7,326 1,961 33,766  100.0 32,030

g/ For the definition of the three stages of processing, see the annex to table 2.

Source: UNCTAD, "Processing of Primary Products in Developing Countries: Problems and
Proepects", April 13, 1976
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Within these totals, it can be noted that refined copper is
the single most valuable export from the developing countries
to the developed market economies among the categories considered,
amounting to nearly 18 per cent of all export earnings from ores
and metals. The single most valuable exports from the developed
market economies to the developing countries, on the other hand,
is rolled steel, which represented over half the value of their

exports.

Summary of Trends

The relative importance of primary products in global trade has
fallen sharply since the 19508; from 47 per cent in 1955 to 21 per
cent in 1976. For the developing countries too, the dominance of
this trade flow has been reduced, falling by one half by 1976.
Correspondingly, the importance of manufactured goods has risen
rapidly, although the recent surge of growth of exports of these
goods has in fact been dominated by a handful of developing countries.
In 1974 almost one-half of the developed market economies! exports
were complex finished goods, whereas only 21 per cent of the developing
countries' exports were in this form. The bulk of the developing
countries! exports - 61.5 per cent - were contained in the first
three of the six processing phases identified above. This figure
reflects an improvement since 1968, however, when 69.9 per cent of
the developing countries’ exports were composed of these first three

processing stages.

The developing countries have, in general, established a much
wider involvement in downstream processing activities, particularly

among meat and dairy products, pulp and paper, oils and fats, glass

and leather and furs. Indeed, around 40 per cent of the developing



- 24 -

countries! exports of the last of this list are now fully processed
items. Between 1968 and 1974 the share of complex finished goods

in the total exportis of a sample of 19 developing countries rose

from 15.3 per cent to 26.1 per cent; and by 1976 (with a slightly
different samnle) reached 27.6 per cent. The distribution remains
bipolar, however, with the weight of exports still being concentrated

in the first oategory, and the second biggest share being in manufactures.

One conclusion is that specialization at early stages in
certain processing chains cannot be explained by the lack of
ability of the developing countries to export more elaborate products.
Rather, the barriers extending to domestic processing are more

likely to be associated with problems specific to each chain or

product group.
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CHAPTER II

Locational Determinants of Processing Capacity

Having reviewed the developing countries' involvement in the
processing of raw materials, an examination of the economic determinants
of the location of processing capacities follows. The proceaure
adopted here is to group all the factors determining the location of
various stages of processing into three headings. The first of these,
input availability, corresponds to comparative advantage criteria,
along with a consideration of whether the raw material is present
in sufficiently large quantities to justify its being processed in
8itu, and whether all the necessary cooperant inputs are also present
in sufficient quantities, or whether they can be imported at advantageous
prices. The second heading, conditions of processing, is dictated
by the technologies which are used in the processing of raw materials
and deals primarily with three issues. First, the extent to which
economies of scale impede the siting of capacity in the developing
courtries, either because the raw material itself or because other
inputs are not sufficiently abundant is considered. Second, the range
of technological choice in the industry is considered. Are there
systems of processing that can be chosen from the technology shelf,
as it were, that permit more advantageous operation in the developing
countries?Finally, the development of technologies, or variants of
existing technologieu, which will shortly become available and may

alter some of the circumstances discussed above are examined.

The third heading, characteristics of output, is concerned with
the difficulties which may be encountered by sellers of the end-
product(s) as they are directed to their final consumer(s). Two aspects

are considered, The first deals with the processed good itself
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and the growth of domestic demand for the item. Transport problems
are then reviewed., The fauiliar question of transport costs is
raised, as is the question of the share of transport costs in total
cost. The tariff and non-tariff barriers levied on processed

or semi-processed items as they move to other markets is considered.
The difficulties of marketing and distributing are also raised

here in the light of the often integrated and oligopolistic nature
of many commodity processing markets. These same questions are
then reviewed again in the second sub-section which deals with
secondary or "spinoff" output, created in the process of manipulating
the main commodity. Fxamples of this include wood shavings and
other cuttings left over from saw-milling, and acid created by zinc
or copper smelting.

Comparative Advantage

In practice, the theory of comparative advantage, which continues
to be used as a shorthand predicter for the location of economic

activity, has now to be hedged with numerous theoretical appendages.

In the neoclassical (Heckscher—Ohlin) tradition, comparative
advantage is usually discussed in terms of the relative intensities
of two factors of production, labour and capital. Treating labour
a8 undifferentiated and holding all the other factors constant, the
countries with abundant supplies of labour are presumed to have a
comparative advantage in exporting goods making most intensive use <
of labour inputs. There are, of course, many inadequacies in this
highly simplified model .l/

l/ For an analysis of the locational theory pertinent to the processing
issue, see chapter
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Ricardo's simple dictum that "the principle which determines that
wine shall be made in France and Portugal, that corn shall be growm
in America and Poland, and that hardware and other goods shall be
manufactured in England” 1/ is no longer enough. In particular,
the assumptions that technology is homogeneous beiween countries,
and that production is "divisible" in the sense that economies of
scale are minimal, are not appropriate.g/ Nowadays, "it is obvious
that both the ability to produce superior products and the possession
of superior technology constitute sources of comparative advantage
in trade additional or altemat,ive to comparative advantage based

on relative factor abundance.” ;/

However, it is useful to see what
the neoclassical approach would predict about resource-based industries.
Stern (1976) has compiled a set of labour and capital coefficients
for "typical” countries at various income levels from $ 200 to $ 4,600
per capita. Of his 30 sectors, 8 correspond to industries considered
as resource processers in this paper: wood and cork, primary metal
processing, industrial chemicals, fertilizer, rubber, metal products,
paper, and petroleum refining. Not surprisingly, among these, wood
and cork ranks highest in labour and lowest in capital intensity, and
consistently so for countries of all income levels (see table 1).
Primary metal processing is, surprisingly, labour intensive and of
median capital intensity. As expected, other industries are all of
below-median labour intensity and above-median capital intensity.

l/ DeRicardo, On the Principles of Political Fconomy and Taxation, ed.
P. Sraffa, Vol. I (Cambridge, 1962) p. 133

g/ H.G. Johnson, Technology and Economic Interdependence (London,
Macmillan, 1975) p. 33-34

3/ Invid, p. 35

e T
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However, rubber, metal products and paper switch to become more labour
intensive in high-income countries, while rubber ranks quite low

in a capital intensity for all countries. These data indicate a clear
advantage for the developing countries in wood preducts, a surprising
advantage (or at least no strong disadvsntage) in primary metals,

and the expected clear disadvantage in industrial chemicals, fertilizer
and petroleum refining (except in those oil exporting countries

with abundant capital). Other industries show ambiguities, particularly
a potential factor reversal in going from poor to rich countries,

that make judgement difficult. Note also the consistently higher
manning requirements (1ower labour productivity) in low-income countries;
in the first four industries in the table, the developing countries use
five to seven times the manpower per unit output required in the
industrial countries.

The unexpected rankings of industry using Stern's average data
by income class do not show up in the probably more reliable data on
labour coefficients he presents for Korea, Malaysia and Yugoslavia.
Of Korea's 52 sectors, all resource-based industries rank thirty-fourth
or lower, except wood products (fifth) and metallic products (thirteenth).
But the latter do not include lumber and plywood, which ranks 34,
or several specified basic metals and their products, which rank close
to the bottom. Of Malaysia's 37 sectors, sawmills rank 14, tyres 17
and ferrous metal products, with half the labour intensity of tyres,
ranks 22. Nonferrous metals, industrial chemicals and petroleum re-
fining are the three least labour-intensive industries, The pattern
is the same in Yugoslavia, where wood products rank seventh, metal
products 12 and rubber products 13, but basic metals, paper chemicals
and petroleum rank close to bottom. A study of investment potential
in Tanzania (Roemer, Tidrick and Williams, 1976) showed all resource-
based industries except wood products to have capital-labour ratios of

3 to 10 times the average for all industry and labour coefficients of
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one-third to 80 per cent less than average. FExcept perhaps for

wood products and tyres, there is therefore little in these

data to support a hypothesis that the develeping countries have ,
a comparative advantage in resource processing on the basis of

lower labour costis.

It is not surprising to find that cost information, albeit
spotty and ambiguous, does not unequivocally support the case for
processing being carried out im the developing countries just be-
cause of low absolute labour costs, Table 2 summarizes the available
evidence. It shows that labour as a share of total cost is
normally by far the smallest of the three cost components. One
difficulty with this type of comparison, however, is that a low
labour share may simply be reflecting established low wage costs
per unit of output sufficient to establish comparative advantage.

The only explicit reference to the costs of skilled manpower

in the information compiled in tsble 2 is for sawmills and plywood.

Here, of the 18 per cent which was labour's share in Ghanian sawmills,

) per cent went to expatriates and 8 per cent to skilled Chanaian workers.
For plywood about one-third of the 16 per cent went to expatriates

and another one-third to skilled Chanaians. However, the critical

impact of technical and managerial skills is not likely to be seen

in their direct costs, but rather in the achievement of more efficient
production and high quality output. It is generally accepted that

/\

most develeping countries lack these skills and need to import them
clearly giving the advantage to competing processers in developed
countries. One study has noted that, in the case of steel mills,

it has taken decades or even a lifetime to aoquire managerial lld.lll".y

1/ William Johnson, The Steel Industry in Indis (Harvard University Press,
Cambridge), 1966, p. 94.
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Table 2 Approximate shares of labour, capital and rew

material in total production costs for resource-
based industries

(Percentage)

Industry Raw material Value added
Labour Capital

Copper, refined
ore inwt 60 s XX

Aluminium (input)

Alumina (bauxite) 24 10 40

Aluminium ingots

(alumina) 28 13 30

(bauxite) 7 16 Q

Semi-fabricated products

(aluminium) 43 21 15

(bauxite) 3 28 32
Steel (input)

Pig iron (ore, coal) 55-T4 2-4 19-30

Crude steel

(pig iron) 65-T4 2-5 10-13

(ore, cosl) 36-55 3-7 24-34

Rolled steel

(crude steel) 55-T4 1-4 17-38

(ore, coal) 21-30 3-8 40-50
Ammonia (naturel ges) 22-4) 2-6 41-46 (
MWood products (timber)

Sewmills 32 18 12

Plywoed 1 10-16 12223

Pulp/paper 26 4-6 30-34

continued on next page




Table 2 (continued)

Raw material Value added
Industry Labour Capital

Lesther (input)

Corrected n

leather (raw hides) 56 9-18 11-17
Quality welted shoes

(1eather uppers, soles,etc.) 48 5-18 22

Source: For copper, N.S. Brown and J. Butler, The Production, Marketing

ani Con tion of Copper and Aluminium (New York, Praeger. 1968, p.5;

for aluminium, N. Girvan, Poreign Capital and Fconomic Underdevel opment

n Jamsica (University of the West Indies, 1971), p. 78; for steel,

a. Baer, The Develo t of the Brasilian Steel Industry (Nashville,

Vanderbilt Press, 1&9;, p. 124; for ammonia, Fertilizer Industry,

iﬁd\ntrigintim of Developing Countries: Problems and Prospects
ogreph No. United Nations publication, Sales NWo. 69.11.8. §§.

vol. 6), p. 20; for wood products, J. Page, "The timber industry and

Ohanaian development"”, in Commodity Fxports and African Fconomic Devel

ment (Lexington, Mass., D.C. Heath, 15545. p. 107, K.G. Koehler,

"Woed processing in Fast Kalimantan", Bulletin of Indonesian Fcomomic

Studies, vol. 8, No. 3 (November 1972); p. 112 and National Council

of Applied Fconomic Research, Paper Industry: Problems and Prospects

(Wew Delhi, NCAER, 1972), p. 157-159; for leather,” Draft world-wide

study of the leather and leather products industry" (UNIDO/ICIS.4S),
pp. 77-78 and p. 111.
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The very low productivity in the newer mill is probably due to the
fact that there has not been sufficient time to acquire such skills.

Capital costs are a big share in most industries' total costs, '

as shown in table 2. Because capital is more likely to cost the same

between countries than labour, relative capital shares are not subject

to the same ambiguities. The highest capital shares, from 40 to 50

per cent, are in integrated steel production and petrochemicals

(ammonia); aluminium processing (excluding semi-fabrication) shows

& 40 per cent share and pulp and paper about one-third, Nost metal

processing is likely to show capital shares of 40 per cent or more,

or at least to dominate the non-raw material share of costs; the

production of ammonia from natural gas appears to follow a similar

pattern,

When capital costs are such a high fraction of the total, savings
in capital charges are important. Cheaper sources of finance in the
developed countries may sometimes tip the balance in their favour.

The high absolute capital costs, as shown in table 3, must also be
mentioned. The need to ensure a steady return from the very substantial
sums committed to processing plants is likely to have been a dominant
impulse behin! the vertical integration that now characterizes several
commodity processing industries. It can be seen from the table that
nickel processing is the most expensive in terms of total operating
costs per tonne, and that direct reduction steel-making is the cheapest /
process. These figures are approximate values, however, and differemt
sources and in particular different ways of attributing capital costs
to the annual capital charge per tonne of output would yield other
resul ts,

Minally, developsd countries have another advantage. As producers
of capital equipment, they have a cost advantage in the price of capital
goods, one that is increased by the often poor conditions under which




- 34 -

Table 3 Investment Requirements and Costs of Running Mineral

Processing Operationay

Process Capital cost Annual capital Operating Total
(Investments, charge, costs, costs,
$/tonne annual $/tonne $/tonne $/tonne
capacity)

Alumina refining 650 105 54 159

Aluminum emelting 2,700 440 518 958

Copper smelting 2,000 325 220 545

Copper refining 500 81 132 213

Steel.ldngg/

DR/EF 370 60 110 170
BF/BOF 820 133 110 243

Lead,

smel ting/refining 700 113 132 245

Nickel processing,

sulfides 8,200 1,340 860 2,200
laterites 12,000 1,960 1,370 3,300
Tin smelting 8,000 1,300 410 1,710
Zinc smelting 1,600 260 150 410

L/ A1l values are averages of 1977 conditions for new projects,

expressed in 1978 dollars

Y DR/EP = direct reduction/electric furnace
BP/BOP = blast furnace/basic oxygen facility

It should be noted that the DR/EF figures are especially uncertain

Source: Radetski and Zorm (1978)
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plant construction must take place in the developing countries.
Partial evidence on this subject is provided by a recent survey
of construction costs for petrochemical plants producing basic,
intermediate and final products. Costs in developing countries
were 25-35 per cent higher than in developed market economies,

depending on the type of plant.

Technological Change

Some significant changes in minerals processing technology
my alter the location of plants in future. The three minerals -
oepper, iron and steel, and aluminium - are likely to be affected
as well as paper.

One of the most pervasive technical improvements recently has
been continuous casting in the metals industries. This process
takes molten metal from the final reduction phase of processing
and casts it directly into shapes for final use or for subsequent
fabrication. In copper, continuous casting from refined copper
cathodes resulis in better quality wire bars which command 30 per
cent price premia on the market. Die to the very quality and delicacy
of this product, there is a danger that transportation will cause
damage, so continuous casting must be located near the market and
careful control of cathode production demands the availability of
sidlled labour. Since wire bar is the semi-manufacture responsible
for about half of copper demand, it has been predicted that continuous
casting will take up 70 - 80 per cent of new mill capacity over the
next few years.l

L/ Roemer, p. 89




One interesting consequence of the emergence of continuous casting
techniques in copper is that agencies from two major copper producing
countries - Chile and Zambia - have bought into processing plants
in Burope. CODELCO, the Chilean national copper company, teek an
interest in a new DM 40 million venture which will produce wire rods
in Emmerich near the Dutch border; while mome Zambian copper companies
(in which the Government has a majority share-holding) have bought
half the equity of a continuous casting rod plant in F‘rance.1
Three factors were important in these acquisitions: technology can
more easily be bought and adapted close to the places where it is
innovated, closeness to end-product markets cuts lags in responding

to changes in demand patterns and transport costs are saved.

In the case of both aluminium and steel, continuous casting is
likely to increase the attraction of locations in developing countries.
Chemical companies are looking for ways of recovering aluminium from
the abundant clays found in the developed market economies. Some
plants are already reported to be using these procesaesz, but costs
are still high., Although the objective of the companies engaged in
this research is to unfetter themselves from dependence on overseas
bauxite supplies (77 per cent of which are in developing countries
locations), this work may have the unintended result of allowing
the developing countries' firms to compete as aluminium metal suppliers
for such recovery methods eliminate the alumina processing phase and
lower the scale of operation and the investment needed to reduce

the ore to metal.

l/Radetaki and Zorn, 1978

p.x. Rohatgi and C. Weiss (1977)
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Although more abundant clays would become sources of aluminium,
bauxite should 8till be the richest t!ource.:l The second kind of
research being conducted into aluminium procesging is trying to
reduce the inputs needed to produce each ton of aluminium. Results
here are likely to affect smelting primarily, where increased con-
ductivity of the cathode and the electrolytic solution would reduce
both power and capital needs.

In the United States, rising electricity charges (notably in the
Pacific North-West region, where much of the primary aluminium production
is carried on) are increasing the attractions of establishing recycling
plants. These use only around 5 per cent of the energy consumed by

new primary smelters and will increasingly be set up in pref‘erence.2

The shift is already underway in the case of iron. The direct
reduction of iron ore into sponge iron, using natural gas instead of
coke, was developed in Mexico. The Hojalata y Lamina (HyL) process
demands high-grade ore and cheap natural €as, both of which are
present in Mexico. The gas is substituted for coal and the sponge
iron can be reduced to steel in electric arc furnaces, at very small
scale with varying inputs of scrap. The use of these two inputs may
direct comparative advantage towards countries like Mexico and Venezuela
which have both iron ore and natural gas, and also to petroleum producers
in the Middle East that have abundant gas and can import ore cheaply.y-
The other attractions of the direct reduction method for the develeping
countries ie that it allows economic production at lower levels of
operation: in the range of 100,000 to 500,000 tons/year, or around
10 per cent of minimum efficient production using a blaét furnace and

megaker (1967), pp. 169-1973

yChemical Week, 1 March 1979, p. 29

}-/Sta.nffer, (1975)
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basic oxygen converter. This ability to operate at initially lower
levels of output provides greater flexibility in the building up
of a domestic steel industry.

Direct reduction is increasingly being planned into small steel
plants. It is no longer, as it used to be, "an interesting technical
curiosity full of pronise".l The attraction of this technique will
grow all the more ae the installation cosis of conventional plants
soar. Recent plants in Ohio and Brazil have costed $ 1,400 and $ 1,700
respectively per ton of output per year. It is hoped that costs
will be cut to 60 per cent of conventional costs, and a UNITAR
conference in Mexico held early in 1979 undertook to spread information
about this technique.

Automatic metal pouring is being improved upon by firms from
developed countries, however, in an effort to cut scrap, labour cosis,
and meet health and safety improvements. To the extent that this
reduces prices or diminishes the extent of the develeping countries
sites' advantages through lower safety standards, this will have a
retarding effect on the developing countries'exportis to developed

mrket economi el.2

Technological changes in pulp and paper allow different woed inputs
to be used. If more tropical broad-leaved wood can be used instead
of long-fibered conifers, pulp and paper plants may in future be
more frequently sited in the developing countries.

l/Ehggneex-ing and Mining Journal, Jan. 1979, p. 82

g/lﬂorundxy Management and Technology, Jan. 1979 (Cleveland), Vol. 107, no 2
PP. 26-45.

| T——
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The subject of change in processing technologies raises the
question of who is to introduce the change. There are a number
of reasons why integrated companies, which may be multinational,
have an intereet in engineering new processing techniques, and why
these companies are therefore likely to be in the forefront of such
changes. First, the development of new techniques raises the
poesibility that processes can be repatriated or brought closer to
the domestic market. Although there are, of course, economic factors
which may dictate continued use of sites in developing countries,
some analysts believe that in principle companies based in developed
market economies want as much of their processing activities as possible
to be located in developed market economies too.1 The opportunity
to diminish tax liabilitiesg/ and the positive attraction, to executives,
of international travel are two factors which others have put forward
as contrary arguments. Certainly it is unwise to generalize about
companies' aversion to location in developing countries. The view that
"the usual unfamiliarity with the social and economic environment
of the developing countries results in a cost of obtaining and a
mental barrier of absorbing the information needed....."3 is not
consistent with the historical experience of private foreign invest-
ment in the electronics industry, the textile or the footwear industry.

External Fconomies

Apart from the econumies of scale which are likely to operate in

the processing of raw materials themselves, there are two sets of

l/ Roemer, p. 47
Y S. Lall (1975)

}/ Radetzki, Ch. 4, p. 6
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external economies which may influence the siting of plants. The
first of these concerns the by-products created, by accident or
design, when the main raw material is under manipulation. Various
problems mey arise, one of which involves demand. Many, or indeed
most, developing countries are unlikely to have demand of sufficient
volume to absordb all the by-products created by a major plant.

An example of this is the creation of residues when tropical hardwood
logs are processed into sawnwood, veneers or plywood. In this process
40-60 per cent of the raw material input will be wasted unless

the offcuts and particles are consolidated into (say) particleboard
or pulp. In Finland, around 11 per cent of sawmill revenues come
from residue: without them no sawmill would be profitable. Both

of these products in turn require large-scale plants; larger indeed
than an optimally-scaled plywood plant. Synthetic resins, which

are used for gluing sections of discarded pieces into usable boards,
must be mobilised here toe. Thus, for the sake of the by-product,

wood log processing may be most advantageously located in developed
countries,

A second problem raised in connexion with hy-products can also
be illustrated by the wood products branch. To be competitive,
particleboard has to be inexpensive when it reaches importers in
developed market economies. Therefore,transport costs become a
crucial determinant of location and usually favours a siting in a
developed oountry. Similarly, a zinc or copper smelter creates as
& by-product sulphuric acid. This is expensive and awkward to
transport, 80 once again the process which yields sulphuric asid
is better located where the demand for it is greatest. This reasoning
allegedly dissuaded the operators of the Bcugainville Copper mine
in Papua New Guinea from setting up a local smelter. Again, natural
g%s, which ocours as a by-product of crude oil production, is
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extremely expensive to transport to places where it can be sold.

Often, for want of transportation or an effective marketing mechanism,

it is simply flared. Even in 1978, 200 billion cubic metres/year of

natural gas was being flared - the energy equivalent of about 4 mn

barrels/day of crude oil production. The cost per ton of transporting !
this gas when it is liquefied is estimated at about four times the

cost of transporting crude oil in a supertanker. The capital cost

of gathering, liquefying and subsequently regasifying the gas is also

high. The cost of the Bonny liquefaction plant in Nigeria, for

instance, was estimated in 1979 at #4.5 - 4.9 billion./

The third point pertaining to by-products is that, like processed
rav materials, they may face oligopolistic marketing arrangements.
Even if the raw material itself can be advantageously processed at
locasions in developing countries, and the output sold either
domestically or in market economy countries, the problem of market
access for the by-product(s) may once again dictage a siting in a

market economy country for the whole operation.

The parallel issue is whether or not economies of scale in the
provision of co-operant inputs to the processing plant tend to pull
the whole processing operation towards established locations in
market economius. Aluminium smelting was sited not in Jamaica but in
the Southern states of the United States in the 19508, partly to reap
economies of scale from chemical inputs such as aluminium fluoride.
The production of basic chemicals from salts, eulphur and hydrocarbons
gsine from location near user indusiries, since each chemical has many [

end-uses and many of them are subject to economies of lc-,lo.g

Linkage effects can be generated by the initiation of certain
processing plants. The intensity with which backward and/or forward
linkages are thrown off by resource-based industries differs greatly.
In the case of North African and Middle Eastern new industrialisers,

1/ Petroleum Economist, February 1979, p. 47.
2/ UNIDO, 1969, pp. 53-54.
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there is considerable scope for linkages based on natural gas (wuch of
which would otherwise wastefully be flared once it appears as a
by-product of crude oil) running through to fertilisere, petro-

chemicals, and sponge iron.

A study by Yotopouloe and Nugent has attempted to quantify the
extent of the linkages generated by 18 different sectors. In developing
countries, basic metals has the second highest rank, paper i- eixth,
chemicals and petroleum refining are seventh, metal products and
machinery are eighth, and wood products and furniture are ninth. Among

the resource-based sectore only rubber falls below the median.

The creation of smoke, noxious fumes or other forme of environmental
disarray during raw material proceseing may lead to increased developing
country siting in future. In principle, one would expect the location
decision for polluting plants to be determined by a tradeoff between
the higher capital costs of setting up or modifying existing plants
with low pollution output (leading to location where capital ie
relatively abundant) vie A vis the external diseconomies of processing
in & less pollution-conscious developing country. The tradeoff ie
heavily affected by political perceptions in developed countries,
however, and public attitudes to pollution might suggeet that more and
more processing is carried on elsewhere. A recent survey by Kneese
concludes that developing countries "may be disposed to take very
dangerous risks and sometimes they will be aided and abetted in this
propensity by interests in market economies ... because the latier see
opportunities for operating in developing countries in ways which would
not be possible at home.'d/ However, evidence on this point is uncertain.
While it seems to be generally true that environmental standards in
developing countries are lese strict than they are in developed countries,
there is substantial variance among the fomr.g/ Moreover, the more
permissive standards by no meane mean that "a maseive flight of

1/ Kneese, 1979.
2/ Walters, 1978.

—_
iy
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environmentally damaging industrial or extractive activies" will

take place. "Among US mining companies the evidence at preeent

is that quite the opposite seems to be the cuo."l/ Political risk

and the existence of external economies in market economy country

sites seem to keep polluting industries in these locatione, deepite the

high capital costs of meeting public health requirements there.

Economies of Scale

Virtually all natural resource-based industries exhibit economiee
of scale. This naturally preeents difficultiee for most developing
countries since it requiree them to choose between several difficult
optione. Firet of all, they can, in recognition of the minimum
eofficient scale of production, abandon efforts to process and export
only the unproceesed variety of a commodity. This will entail
importing manufactured or fabricated versions of the same commodity
from other countries. Secondly, developing countriee can go ahead
with the project and attempt to export the excees over domestic
consumption. The problems they face here are thoee discussed eleswhers in
terms of; namely, escalation of tramnsport coste, tariff and other
trade barriers, as well as the problem of breaking into marketing
schemes which may be carefully guarded by the exieting dominant
corporations. While regional groupings such as the Andean Group
and ECOWAS (the Economic Organization of West African States) may be
of some help in circumventing these probleme, they tend to offer
markets growing much more slowly, and from a far lower base, than do
developed country markets. This option also entails overooming the
poor transport and other infrastructural bottlenecks that oharacteriee
trade between developing countries, PFinally, this second option may
entail importing one or more cooperant inputs to service the raw
material that is being processed in euch large quantities. The third
option is to install the technology but to operate it at lese than
the minimum efficient ecale of output, in recognition of the diffioculty
of exporting the extra output and (poeeidbly) importing the extra

1/ valters, 1978.

P
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inputs. This option can still be rational if its existence creates

substantial external economies.

Table 4 shows estimates of minimum economic plant sizes. Only
for the largest developing countries are the industries which present
the greatest minimum efficient scale of production - steel, petro-
chemicals, pulp and paper - likely to be feasible options. 1In the
case of integrated steel mills, the production of flat rolled items
yields a 20 per cent cost saving for each 100 per cent increase in
capacity up to 800,000 tona/yenr, then a further 10 per cent cost
saving on an output of 1-6 mn tons/year. 1In 1965 it would have taken
only five steel plants of typical rize in develoned market economies

to supply the entire demand generated by the developing countries.

Tn petrochemicals and refining most developing countries are
unable to obtain the 20-30 per cent unit cost savings which are
yielded by doubling plant capacity. The example of Colombia is
often cited: there unit investment costs are six times the equivalent
cost in the USA, while production is only 20 per cent of US plants.l/
Moreover, the transportation of crude oil is also subjsct to considerable
scale sconomies. Shipment in a 275,000 ton carrier costs only half

the unit coet of using a 80,000 ton cnrior.g

The case of tin smelting illustrates the last two policies
mentioned. Brazil, which has six tin smelting plants together capable
of smelting 17,000 tons/year, hae insufficient mining output. In 1977
this was 6,400 tons. It therefore imports tin concenirates -

1,750 tons in 1975 for instance - to help move its smelters towards
more efficient costings. On the other hand, Nigeria's excess smeliing
capacity (capacity of 13,500 tons/year but mined output of only
3,000-4,000 tons/year) is not fed by tin importe: the spare capacity
is simply left idle. The very high capital cost of aluminium smeltere
(referred to in the section of cooperant inputs) did not deter Chana

1/ Moravetz, 1975.
2/ Petroluum Economist, August 1976, p. 290.
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Teble 4 Minimum soonomic plant sises

AMumina 400,000 mtpy
Aluminium 60, 000-80, 000 mtpy
Copper smelter 100, 000 mtpy
Copper refinery (primary) 60,000 mtoy

Steel mill (integrated) 1,000,000 mtpy
Steel mill (DR/EF)!/ 100, 000 mtpy

Tin smelter 15,000 mtpy

Lead smelter-refinery 30,000 mtpy

Zinc smelter 30,000 mtpy

Mickel smelter (sulfide) 25,000 mtpy

Nickel refinery 25,000 mtpy
Perro-nickel plant (oxide) 10,000-15, 000 mtpy

Sources: Compiled from various sources including World Bank, United
Nations Industrial Development Organization, Centre for
Natural Resources, Energy and Transport

Note: Considerable economies of scale (up to 20 per cent per unit
of product) can still be achieved at larger capacities
(e.g. up to 5,000,000 mtpy for integrated steel mills, up
to 1,000,000 mtpy for alumina refinery).

8/ Direct reduction/eleotric furnace.
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and Bahrain from their inveetments, for they bring in alumina from

Australia, Ouinea and Jamaica for processing.

In other industries, there are similar economies of scale.
In pulp and paper, the unit investment cost can be cut by up to !

25 per cent by doubling capacities up to 1,000 tons/day.

In copper smelting and refining, there is some debate about
optimal plant sise. Of 77 smelters in market economy countiries,
eight only are smaller than 20,000 tons /ysar, and the average is
81,000 tons /year. It is suggested that the minimum efficient cost
eavings to be achieved up to 100,000 tons/year. It appears, however,
that local circumetances may favour smaller operations and 30,000 -

50,000 ton facilities have been reported as successful.

Transport Costs

The importance of transport costs in determining the location
of processing facilities should not be underestimated. Even when trans-
port costs amount to only a modest proportion of production costs,
their variation can still be an important determinant of location,
particularly where production techniwes and input costs are similar

among competing locations.

At the earliest processing stages, ores can be smelted to improve
the value to weight ratio of the cargo, but this improvement varies
according to the commodity. In copper concentrates, only 25 per cent
of the ore by weight is copper; in iron ore and pellets, the proportion
of iron is 50-60 per cent; in bauxite, the proportion of metal is
20 per cent. In zinc and lead concentrates the share is 50 per cent.
In logs, up to half the weight is waste, and of course roundwood takes
up more room than sawnwood or boards. Taking the commodity a further
stage of processing may not, however, yield comparable gains in value
to weight ratios. In the case of copper, there is a negligible weight
eaving in traneforming blieter into refined ocopper. Rubber gains

L tm—
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weight as well as volume when made into tyres, and this militatee
against developing oountry sitings for tyre factories (other than

for domestic or regional consumption at least). Similarly, sulphur
is difficult and costly to transport in its processed forms, the

most important of which is sulphuric acid, and thus is exported in
its unprocessed form. Ease of handling also affects the attraction
of processing alumina, which is a powder. Powder can more readily be
handled by automatic devices than can ingots, and indeed, in several
primary commodities new developments in handling techniques have made
unprocessed goods more easily and often therefore more cheaply

manipulated.

Discrimination by shipping conferences againet developing country
processing has been alleged in several studiss, and the evidence
asssmbled to date does appear to support this theory in some commodities.
The conclusion of one researcher is that the data "suggest that the
actual behaviour of transport costs over processing chains may not

serve to stimulate fabrication in developing countrin."l

However, it is to be expected that shipping costis will be higher
for processed goods, since shipping costs will be a smaller proportion
of value (which is highsr than for unprocessed goods) and thus a lower
demand elasticity for transport is likely. Shipping conferences do
appear to discriminate against those of their customers who have
lowest price elasticity of demand, either because shipping is a small
share of total costs, or through the lack of competition with other
freighters.

Transport costs that escalate with proceesing act like tariffs
to protect processing industries in importing countries. If, for
exampls, & raw material (say timber) has an fob cost in the exporting
oountry about half that of the semi-manufactured product (say plywood)
and both carry freight charges of 10 per cent of fob value, then
freight charges are equivalent to 10 per cent of value added. If
importing oountries' plywood industries have similar cost structures

1/ Yeats, 1977, p. 467.
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and access to home-grown timber, then they have effective protection
due to transport costs of 10 per cent. However, if the shipping
charge on plywood were 15 per cent of value, then the importing
country producers have twice the effective protection, 20 per cent.
T™is requires that rate escalation is based on value of the processed
commodity, and indeed the implication in the literature is that

such escalation does occur.l/ However, the discriminating monopolist
model used by Bennathan and Walters (1969) can only explain shipping
cost escalation on the basis of volume or weight, but not value.

Their argument depends on low elasticity of demand, which in turn

ir based on shipping cost being a low fraction of total costs. But
if shipping costes escalate as a fraction of value, then the elas-
ticity condition is violated. The only way value escalation could be
explained is if there is less competition from tramp steamers to

carry processed goods than the bulk rsw materials, a special situation
that seems unlikely to apply widely for all commodities. Unfortunately,
despite the assertions of escalation of shipping rates with processing,

there is little documentation of it in the literaturs.

Tariff and Non-Tariff Barriers

New or potential processors face considerable difficulties due
to tariff and non-tariff barriers (NTBs). The last round of GATT
negotiations to be fully implemented at the time of writing - the
Kennedy Round - made the deepest tariff cuts on goods of particular
interest to traders in developed countries. Tariffs on goods largely
traded between developing countries and developed countries were left
with marginally higher average tariffs than those on goods mostly traded
among the latter by the extent of 0.5 per cent.2 This did nothing
to assist exporters besed in developing countries. The prevlance
of NTBs will also do nothing to assist the marketing efforis of
firms on those couniries.

1/ UNCTAD, 1969, p. 81; Berger.

2/ UNCTAD, "The Kennedy Round: Bstimated Effects on Tariff Barriers®,
T™/6/Rev.1
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The second point here is that of tariff escalation. This refers
to a structure of tariffs which has the effect of protecting
most intensively those stages of processing which are most
advanced. Thus, one might typically find duty-free or near to
duty~-free entry to developed countries markets for unprocessed
raw materials but significantly higher tariffs confronting those
same materials once they had been transformed into semi-processed
goods., Some examples are leather goods and woollen goods. These
items face tariff escalation as follows. Taking entry into the
United Stater ap an example, one finds that the nominal tariff on
unprocessed hides and skins is only 1.1 per cent. For raw wool
it is 9.7 per cent. For leather, the firet transformation of hides
and skins, the tariff is 4.7 per cent and for wool yaern, an early
transformation of wool, the tariff is 20.7 per cent. For the third
phase of processing, shoes and wool fabrics respectively, the tariffs
are 16.6 per cent and 20.7 per cent. This phenomenon naturally
presents increasing market access problems as the level of processing

carried out by developing countries' firms increases.

Third, the various preference schemes which exist exhibit
exclusions and qualifications which severely restrict the scope
for large volume growth in any processed areas. Chief among such
exclusions are the familiar agricultural NTBs in the various OSP
schemes; exclusions of "sensitive" items, which tend to be those
in which the developing countries have already demonstrated
particular exporting competence in the past; and ceilings, tariff
quotas, maximum country amounts, and rules of origin. Together
these resirictions can be a formidable barrier to the developing
countries' selling more processed items to developed countries'
markets.,

}/ UNCTAD, "The processing before export of primery commodities -~
Areas fo: further international cooperation". TD/229/Supp.?

C—
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Last, it could be mentioned that ORCD-based firms are active
in requesting protection on many types of mineral imports,
as well as on manufactured items. In 1978 the United States' copper
companies filed a petition with the International Trade Commission
for relief from refined copper imports. The companies wanted
a quota to be established to restrict imports to their 1974 value,
since by 1977 imports were accounting for 19.2 per cent of the United
States market by value. Similarly, zinc compenies were seeking import
relief in the form of a 7 cents per 1b duty on any zinc consignment
over 350,000 tons. US zinc smelting and refining output has fallen
from 1 million tons in 1968 to 329,000 tone in 1977.y

Cooperant Inputs

The processing of raw materials naturally requires the presence of
certain infrastructural facilities - roads, electricity, gas, water etc. -
as well as raw material inputs to the process itself. Thus, steel
production requires the proximity of coal: this was a major factor
in the location of the first steelworks in the course of the developed
market economies' industrial revolutions. Another factor to consider
here is that usually the output of any processing stage is likely
to be in turn an input for a further stage. This may be true of

all or part of the output. If most of the output of a processing
stege i8 to be combined with other inputs in yet more proceesing,

then the relative importance of these various inputs must be appraised.
If some are costly to transport, or constitute a major share of the
inputs to later phases of processing, it is likely that the location
of these latter phases will not be the same as the earlier phases.
These three issues will be examined in turn.

Y/ Mgineering and Mining Journal, April 1978.
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Infrastructural requirements are particularly great for aluminium
smelting, which requires considerable amounis of electricity.
Electricity consumption accounts for around 14 per cent of the cost
of aluminium ingots at average power costs, although the variance
can be from 8 per cent to 32 per cent. Transmitting energy is

expensive, and a price differential of $ 0.005 kwh for electricity

is sufficient to outweigh transport costs anywhere.l That is

why Jamaica still lacks a smelter and why smelting only became
poseible in Surinam when a hydroelectric plant was built. For

this reason "cheap" energy locations are favoured for aluminium
smelting and alumina is moved long distances to smelters situated
near suitable sources of power. On the other hand, processing bauxite
into alumina demands less energy. The processing of crude oil into
petrochemicals also needs major energy inputs. A petrochemicals
complex with an output of 300,000 tons/year of plastic, say, needs,
in addition to a 100 hectare site, 1,000 m3/hour of water and 83,000
kwh/hour of -lectricity (UNIDO, 1978, p.141).

Raw material inputs needed to complement the commodity that is
actually being processed must also be considered. Coal is an
important complementary input in steel making: the poor supply of
coking coal in Brazil helps explain the high cost of steel from
there and why Brazilian mills tend to be near coasts, to allow ship-
loads of imports. Mexico, by contrast, has good supplies of coking
coal tut these are not sited near to iron ore. Middle Eastern
petroleum producers which have excess natural gas supplies associated
with crude oil production are unable to use all this gas satisfactorily,
and often flare it off. But if, as Iran planned, alumina is imported
for emelting and iron ore is imported for reduction, better use is made

vf the gas.

1/ Michalski, 1978, p. 208
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With tin, the problem is the lack of complementary metals., Forty
per cent of the tin output is used in making tinplate for cans, but
lese than 0.5 per cent of the tin plate is actually tin: the rest
is steelplate. Thuse the last few phases of tin processing cannot
readily be executed outside locations with sufficient steelmaking
capacity. Moreover, the trend towards lighter tinplate gauges,
the use of electrolytic tin production, demanding less tin per unit
of tinplate output, and the substitution of aluminium and tin-free
steels in tinplate end-uses all mean that the share of iin in a wide

range of traditional uses is falling.l

Mul tinational Corporations

"In the case of mineral ores and concentrates, there nre few
world market transactions, most of the transactions beirng internal,
within companies, based on administrative decisions concerning
appropriate transfer prices. Where an open market does existi for

raw materials, it is usually a thin market, representing only a small

fraction of the total value of unprocessed and semi-processed materials

generated, 2/ w

As the above quotation implies, many of the markets for mined,

semi-processed and processed raw materials are dominated by oligopolistic

mul tinational corporations (MNCs). This section looks at the extent
of their involvement, assesses the reasons for this and then examines
the impact that this involvement has upon the international location

of processing facilities.

Y Industrial World, (New York), Dec. 1978,pp. 21-28

g/Halmgren, 1975
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There are certain minerals whose mining and processing are dominated
by five or fewer MNCs., In the case of bauxite, the biggest corporation
is responsible for over one-fifth of world ocutput. Table 5 show.
the shares of mined output accounted for by the major company and
the top 5 companies together; it also shows their shares in processed
output. It can be seen that MNCs are well established in all these
seven minerals. They are also important in exporting unprocessed
raw materials to developed country trading partners or subsidiaries.
Moreover, data from the United States shows that "related party
imports of several major primary commodities originating in the
developing countries amount to much larger proportions of US imports
of these comnodities than the overall 45 per cent average. Bananas,
rubber (milk or latex), bauxite and cotton are well above the US
average in this respect.l In other cases, howe er, the developing
countries’ exports of ecommodities to the United States involve MNCs
only to a limited extent. In copper, phosphates, sugar, kapok,
tin and certain vegetable oils the proportion managed by MNCs is
zeros It is therefore apparent that very few generalisations about
the nature or extent of MNCs' involvement in raw material mining
or processing are possible. The example of copper shows the

differing degree of MNC involvement at various stages of processing.

In the copper industry, nationalization of mines and processing
facilities have been successful in reducing the transnationals' control
over the market since the late 1960's, partly because these firms were
not fully integrated forward into fabricating and also because copper
processing technology is widely known and essily acc[uired.:2 For
example, in 1970, the eight largest copper corporations owned over
one-half of the copper production capacity in the developed market
economies and the developing couatries. Approximately 30 per cent

of this total was government owned and controlled, the remainder being

l/Helleiner, 1978

g/Ra»yrnond Vernon, Sovereignity at : The Multinational Spread of
US Enterprise (Basic Books, New York), 1971, pp. 40-44.
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Table 5 The Involvement of Multinational Corporations in

Minerals Processing

(percentages)

Mineral Share of mineral output Share of procesged output
of biggest of biggest of biggest of biggest
company companies company companies

Bauxite 22 54.6 22.4 60.19/

13.1 50.19/

Copper 11.1 43.1 9.9 39.5y

8.3 32.8!'/

Iron ore 12,0 45.0 ces oo

Steel making cos ooe Te5 24.7

Lead n.a. n.s. T.7T 33.75/

Nickel 36.8 77.85/

Tin cee ves 29.6 77.01)/

Zinc 6.8 27.5 12,2 31.72/

e/ refining

b/ smelting
¢/ reduction

Source: S. Sinclair, "Resource-based industrialization", a consultant
paper submitted to UNIDO
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transnational eperations. But by 1975 the share of production
capacity owned by transnationals had been reduced (by nationalization)
to around 20 per cen'c.1 These circumstances have resulted in
considerable concentration of the decision units responsible for
copper exporits. Almost all the export trade of Chile, Zaire and
Zambia is handled by government-run marketing organizations. In Peru,
marketing of copper is controlled by the governmenti, while in Papua
New Guinea, all copper production originates from ore mine. Among
the major exporting countriee the copper trade of only Canada and

the Philippines (22 per cent of net world exports) is dispersed

among several individual mines.

Refining capacity is distributed among approximately 30 corporations
in 1974 with the ten largest accounting for about 60 per cent of
total capacity.z In the case of electrolytic copper, the 15 largest

firms supplied 25 per cent.é/

These companies have been integrated
from mining through refining and the bigger ores also have fabricated
subsidiaries. The strength of the copper (and other metal) companies
is indicated from trade patterns in the early 1960°'s, which showed
that most trade is within firmes and that ownership ties, rather than

transportation costs, determine the pattern of copper trade.

At the latest stage of semi-fabricating and fabrication, ownership
is more dispersed. In the case of semi-fabrication, the 22 largest
firms account for about one-half of the total capacity in developing
countries and developed market economies. Significantly, only one

1/ UNCTC, op.cit., p. 5
2/ loc.cit.

3/ B.R. Stewardson, "The Nature of Competition in the World Market for
Refined Copper", Economic Record, June, 1970, p. 172

|
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of these firms is located in a developing country (Argentina).y
The degree of concentration falls considerably in copper fabrication
and menufacturing, where buyers number about 600,2 including the
electrical, machinery, construction and automobile industries.

The capacities of even the largest fabricators is far below the
output and sales of major producing units and, for the most part,
they are independent without forward links. Value added at the
fabrication stage is fairly small and 80-90 per cent of the value
of fabricated products is represented by the refined copper itself.,

Relative scarcity of copper has improved the exporting countries’
bargaining strength but, simultaneously, has raised problems. Falling
grades of the ore now being mined has raised capital requirements.
For example, & new copper mine would cost $ 2,500 for every tonne of
yearly ouiput (prices are ourrently $ 1,400 a tonne). The 1 billion
dollar expansion of the Disputada mine in Chile means it will be the
most expensive copper mine in the world when it enters production in
the early 1980's. Few developing countries can afford to finance
projects of this magnitude without considerable foreign participation.
Growing scarcity has also encouraged the substitution of aluminium
for copper in many electrical uses, the transnational's entry into
the aluminium industry and a potential shift in processing technology.
These forces all tend to reduce the developing countries' bergaining

It!‘ﬂl‘th-y

1/ WICTC, op.cit., p. 6
2/ Stewardson, op.cit. , p. 1972

3/ ¥arian Radetzki, "Market Structure and Bargaining Power", Resources

Pelicy Vol. 4, No. 2, 1978, p. 118

4/ Ann Siedmann, ed. Natural Resources and National Welfare: The Case
of Copper, (Praeger, New Yokr), 1975, p. 1

 —
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Integrated companies have shown a strong preference to build
smelters and refineries in their home countries, a tendency reflected
in the data on copper production capacity. In 1966, the developed
countries owned 51 per cent of the world's mining capacity, but 60
per cent of smelting and 78 per cent of refining capacity; by 1976,
it was estimated that the balance would have shifted slightly in
favour of the industrialized countries, to 47, 63 and 79 per cent
of the mine, smelter and refinery capacity, respectively. The
imbalances are greatest for Western Burope (4 per cent of the mine
capacity and 21 per cent of refining capacit 1 Yo

Some developed country firms attempt to ensure supplies for
their refineries by entering lemg-term contracts of five to twenty
years with exporters of concentrates, possibly undertaking mining
investment in return. This pArttern helps to explain why no smelting
capacity was constructed at Bougainville in Papue New (uinea or at
various mines in Zaire.2 A counter trend may be observed in the
case of some developed countries, however, In the case of Japan, the
government's efforts to secure raw material supplies have increased
the country's willingness to establish processing activities in
developing countries (primarily copper and aluminium). Smelting
activities of these industries are being steadily transferred to the
source of ore supply in order to use locally available electric
power.

l/siedmnn, op.cit. pp. 8-9 and p. 64. Percentages refer to developed
market economies and developing countries omly.

2/ Raymend Mikesell, Foreign Investment in Copper Mining (John Hopkins,
University Press, timore), 1975, p. 121, p. 1

3/ See T. Ozawa, "Technology Imports and Direct Foreign Investment in
Japan, Journal of World Trade law, November-December, 1977
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Iron ore patterns can also be explained largely in terms of iron
and steel companies’ need to secure long-term ore supplies to feed
t0 their mills, and their consequent involvement in ore mining.
Some 20 per cent of trade in ircn ore is in the form of internal !
transactions between mines and steel companies under common omerlhip.y
But in the oase of iron ore, several state monopolies have begun
to form countervailing agencies to balance the quasi-monopolistic
power of the steel companies. One such agency is the Indian State
Trading Corporttion.z

Again in the aluminium industry, the large investments required
(s standard smelter with a 100,000 ton/yeur capacity would cost
$ 220 million in 1978) explain why firms should wish to protect them-
selves by controlling both beneficiation and mining, and should
therefore integrate vertically.

This need for security of inputs is clearly an important impulase
in the crestion of vertically integrated firms in certain minerals,
and at certain minerale, and at certain processing stages. Indeed,
the need to ensure adequate returns from even larger blecks of
capital investment has long featured in the literature on the
growth of large, and multinational, firms.

Thinking in terms of the developing countries replicating these
corporate forms, however, Michalski has warned: "At least in the field
of metal production, it may be stated that the general demand for
vertical integration of developing nations in the raw material sector
is far too simple a concept. Only project-based analysis can reveal
the economic possibilities for building up metal processing and

1/ Radetski, 1978
2/ Peers, 1978
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manufacturing industries in individual developing nation-.y

A different perspective on MNCs and their involvement in raw
material processing comes from their importance in marketing.
Several developing countries’firms have recognized tnat the
involvement of one or more MNCs in a processing plant can help
overcome two problems other than finance. First, MNCs sometimes
enter projects with a "buy beck"clause which obliges the MNC to
purchase a proportion of the output of the plant it is involved
in setting up. This reduceas the market risk facing the partners
in developing countries. An instance ie the new Brazilian pulp
mill at Cenibra, 50 per cent of whose output will be bought by
the Japanese firm with an interest in its construction. By 1979
this plant should be producing 260,000-4»/year.2 The second problem
which processors in developing countries often face, marketing
their output to customers in developed countries, can also be mitigated
by MNC involvement. If a MNC poesesses its own wholesale or retail
outlets (and a fully vertically integrated firm is very likely to)
then the problem of marketing is naturally reduced. Brand loyalty,
stay-out pricing and other familiar forms of entry barrier are
likely to have appeared in the market through the years, and newcomers
would undoubtedly find these hurdles difficult to cross. An example
might be coffee processing: setting up plants to process coffee
more intensively is sufficiently demanding of skills and capital
in an developing country location without having also to worry
about marketing a new brand of coffee to consumers.

ylichtllld., 1978, p. 208

2/ Forest Products Review (Washington) Summer 1978, pp. 12-13




Prospects for further processing in developing countries

Preceding discussion has shown that, for certain raw mterials,
there are changes afoot in processing techniques that will draw
processing facilities irresistably to either developing countries
or developed market eoonomies. This section will tie tog®ther
these threads and also will consider ways in which location decisions
might be affected by policies of inducement by prospective host
country governments.

An analysis of minersl processing prospects to the year 1983 by
Radetzki and Zorn (1978) established that there are at least seven
developing countries where the development of an integrated copper
industry could be contemplated, based on existing copper mines.
Possibilities for further copper smelters are, on the other, thought
to be limited. Seven countries, furthermore, could use their iron
ore mining capacity to support large-scale integrated steelworks,
and several others could reasonably establish small mills based
on new technologies.

For all developing countries, table 6 shows current and projected
mineral processing capacities as a share of recoverable mine production.
It can be seen that in all cases the developing countiries should be
processing a greater share of their minerals by 1983. Lead processing
will advance se that all lead mined in the developing countries will
be at least partially processed there; and only steelmaking and alumina
with aluminium will fail to reach the level of half their mined output
being domestioally processed. Further analysis has shown some of the
implications of moving towards the targets suggested in table 6 for
the seven minerals.

The required investments to attain the 1983 figures are indicated
in table 7. In total these developing countries would have to invest

—
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Table 6 Current and projected mineral processing capecity
of all developing countries in per cent of recoverable

mine production

1977 1983
Alumina refining 32 42
Aluminium smelting 14 19
Cepper smelting 84 85
Copper refining 62 63
Steelmalking 23 29
Lead processing 95 100
Nickel processing 59 19
T™n smelting 92 94
Zinc processing 55 81
Table 7 Developing countries with opportunities for further

mineral processing

Entimated Estimated Estimated
investiment empleyment potential
requirements petential in expert value
to clese the closure of in closure of
eurrent >ro- current »ro- current pro-
cessing gep, cessing gap, cessing gap,
billion § thousand jobs million §
Beuxite/alumina/
aluminium 8.8 137 . 12,600
Copper 1.7 6 560
Iron ore/iron/stesl 137.8 840 40,300
Lead 0.2 1 50
Nickel 1.0 1 290
M™n 0.1 1 30
Zinc 1.0 3 250
Sum total for 7 minerals 180.6 989 54,080

Source of both tables: Radetzki and Zorn (1978) Chapter 3

| ——
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some $§ 180 billion to close the current processing capacity gap.]'-/
The magnitude of this figure becomes apparent when it is noted

that, for 1977-1990, the developing countries as a whole are
projected to spend $ 60 - $ 70 billion (in 1978 dollars) on all
their investments. The export revenue that might be yielded

by this would be around $§ 54 billion, which is four times as high

as the overall exports of the seven minerals from all developing
countries. The net addition to foreign exchange flows would, however
be rather less than this, due to the need to import equipment and

certain inputs.

The table suggests the dominance of the iron ore - steel processing
chain, which accounts for at least 75 per cent of the total invest-

ment, export earnings and processing gap for the seven minerals.

These trends are, however,merely estimates. As above, each
location decision is dependent upon many variables. Perhaps the
two most volatile of these factors are technological change and
product substitution. The former issue was dealt with about, since
impending change naturally affects current location planning. Here
the latter issue, substitution between products, is dealt with.

A major reason for the belief that the success of OPIEC as a
commodity exporters' cartel could not be replicated elsewhere
is the relatively greater ease of substitution among the other
materials., In copper, aluminium and steel, there are other minerals
(aluminium, steel and tin respectively) that can with varying degrees
of difficulty be substituted one for another. One must therefore
anticipate that efforts to process more commodities within the
developing countries may on occasion be met with consumers' switching
the mix of their demands. The reasons for such switching could include
discrimination (a desire to buy from integrated producers based in
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developed countries) or price-sensitivity (processed output

in developing countries is, perhaps, more expensive due to
production inefficiencies). But whatever the reasons, the extent
to which mineral substitution may contain greater developing

countries processing must be examined.

In principle the raw material supplier's power is greater,
the higher his share of world supply and the lower the price-
elasticity of demend and of other sur.;r.;lie;s.1 In many major
materials, however, supply conditions are not at all favourable.
In iron ore, too many different countries produce it to allow
the tight operation of a cartel ;g/ in the case of bauxite there
are substantial deposits in developed countries.é/ Indeed, the
devel oping countries as a whole have been cast in the role of merely
marginal suppliers for a range of commodities. Only in tin, bauxite,
colbalt and petroleum are the developing countries dominant; and
even there in the cases of cobalt and bauxite there are alternative

materials or sources that could be used in extremis.

Copper companies' efforts at price leadership in the past twenty
years have been interpreted not so much as an exercise in joint
profit maximisation as in price-stabilization. The objective of price
stabilization there was to forestall shifts to other materials -
chiefly aluminium, plastics and carbon fibre - which would more or
less be irreversible, for only when the average cost of copper inputs
fell below the marginal cost of new substance inputs would re-switching

occur.

1/ M. Radetzki, "The Potential for Monopolistic Commodity Pricing by
Developing Countries”, in G.K. Helleiner, ed., A World Dividend
(Cambridge, 1976)

2/ P.E. Banks, "The 'New' Economics of Iron and Steel”, (University
of New South Wales, Discussion Paper, n.d.)

3/ Kravis, 1978
4/ Govett and Govett, 1978, p. 236
5/ Hallwood, 1979, ch. 8




- 64 -

Factors other than price may institute substitution. The
United States federal regulations requiring automobiles to
attain 27.5 m.p.g. by 1985 means that Detroit companies will
be using a great deal more aluminium to build cars in future,

along with reinforced plastics and high strength low-alloy

steel, instead of heavier steel gra.des.1

Strategic considerations also play a part. The United States
has been almost totally dependent upon imported platinum and
chromium supplies. But now the Bureau of Mines has found that
bombarding iron with high energy beams of chromium ions yield
an alloy with the excellent corrosion-resistance characteristics
of ulk chromir- a.lloy.2 Fewer chromium imports may therefore
be expected in future.

Lead is also losing ground in end-uses to plastics and aluminium
for use in cable covering. In addition, its diminishing use as
an ingredient to anti-knock petroleum in OECD markets means that
demand for lead will rise only slowly in future. The case study of
jute presented in a subsequent section illustrates the problem
of substitution by other products.

1/ Chemical Week, 31.1.79, p. 29
2/ Industris] Wordd (New York) Dec. 1978, pp. 21-28
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Aluminium

High quality bauxite, which contains upwards of 40 per cent
aluminium oxide, is heavily concentrated in tropical locations.
Except for Northern Australia, these deposiis are primarily
located in the developing countries. In 1977, developing countiries'
bauxite mines were responsible for 54 per cent of world output.
Australia, with 33.7 per cent .f the output, is the only developed
country with more than 4 per cent of world ouput. The estimated
1982 figure for the developing countries' share of bauxite output
is 63.8 per cent, with overall output rising from 74.1 mt in 1977
to 128.0 mt by 1982. The developing countries contain 77 per cent
of known bauxite reserves - a total of 18,720 m mt; while the
developed market economies have the remaining 5,480 mn mt. The
biggest single source is Guinea, with 8,200 mm mt, or 33 per cent
of the total.

Most bauxite is traded within the six companies that effectively
dominate the world aluminium metal market. Together these s8ix account
for some 60 per cent of world bauxite production and 55 per cent of
primary aluminium preduction. Bauxite not sold within the major
integrated firms is generally marketed under long-term contracts
to independent producers. Because of the peculiarities of the
tax-credit provisions of the United States tax laws and the dominance
of this country's firms in the industry, bauxite prices appear

to have been set in the past largely to minimize corporate tax liabilities.

The location of bauxite mining is relatively consistent with
the location of identified bauxite reserves. The developing countries
have 77 per cent of reserves and, in 1976, 62 per cent of bauxite

mining capacity was sited there, with 67 per cent of mine capacity

projected in 1983. On the other hand, alumina refining and smelting
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are heavily concentrated in developed countries. Only 26 per cent
of current aluminium capacity and 13 per cent of smelting capacity
are located in the developing countries, although current expansion
and new project plans seem likely to increasc these shares to

36 per cent and 21 per cent respectively by 1983. In particular,
later processing facilities for aluminium processing are concentrated
in developed countries. The United States has only 3 per cent

of bauxite capacity but 24 per cent of alumina and 35 per cent of
aluminium; for Japan, the shares are zero, 8 and 14 per cent
respectively; for the Federal Republic of Germany the figures are
0, 6 and 6 per cent.

The major bauxite producers in developing countries include
Jamaica (18 per cent of world non-CMEA capacity); Guinea (16 per cent),
Surinam (8.5 per cent) and Guyana (4 per cent). All these countries
possess some refining capacity, but far less than is required to

process all their bauxite output.

The high transport costs for bauxite, relative to unit mining
costs, is one factor that might imply processing at the location
of mines. But processing facilities are in fact closely related
to the dominance of the integrated firms, four of which have their
bases in North America and two in Burope.

The costs of entry to processing are substantial. Costs can vary
greatly, of course, depending on the terrain, and the supporting
facilities needed, but reasonable guidelines in 1978 dollars are
3 650/ton for alumina and $ 2,700/ton for aluminium smelting. Some
plants exceed these costs; the Asahan project in Indonesia overran
because entirely new power generating facilities had to be constructed.
Adding in operation costs yields a total ccst of $ 1,276 to convert
4.6 tonnes of bauxite into one tonne of aluminium metal. (This figure
excludes the cost of the bauxite input). Capital costs per job
from these figures are around $ 520,000 each for alumina and $ 243,000
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each for aluminium. It can be seen that entry costs are thus very
high, considering that recent alumina and aluminium projects
have planned scales of 80,000 - 800,000 mt/year.

Should developing countries become larger producers of
primary aluminium, it appears that there are at least reasonable
market prospects. Demand for aluminium is generally forecast
to continue at fairly high levels; the World Bank, for example,
projects consumption increases averaging 7.6 per cent per annum
for the period to 1985.1‘-/ On the basis of these demand projections,
it appears virtually certain that there will be a shortage of
smelting capacity by the mié-1980s. Thus a substantial opportunity,
in general, exists for the creation of additional refining
and smelting facilities located closer to the sources of raw

materials.

Copper

The developing countries account for approximately two-thirds
of identified world copper reserves, excluding figures for the
CMEA and possible copper recovery from underwater manganese module
mining. By far the largest amounts are in Chile, which accounts
for 21 per cent of world reserves. Other significant proven reserves
are located in Peru (8 per cent), Zambia (7 per cent) and Zaire (6
per cent). Zaire presently exports most of its copper as blister,
which is then refined in Belgium. Papua New Guinea exports its
concentrate to Germany and Japan for smelting. Mexico has as yet
been unable to finance a smelter and refinery and so is likely to

continue exporting mostly concentrates.

West Burope (mainly Belgium and Germany) and Japan dominate
processing capacity to deal with concentrate and blister copper.
Belgium has no mining capacity, but 1.1 per cent of smelter capacity
and 5.1 per cent of refinery capacity, while the Federal Republic
of Germany too has negligible mining output but 3 per cent and 5.5
per cent shares in processing capacity.

1/ Werld Bank, Price Prospects for Majer Primary Commedities (Jwne. 19Y7)
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Most concentrate suppliers in developing countries are linked
by long-term contracts to smelters, mainly in Japan and Western
Burope. These links are often part of the schemes which set up
the mines in the first place. There is at present considerable
excess capacity in smelting and refining, and there are plans for
yet further additions to this capacity in the Republic of Korea,
Mexico and the Philippines. This implies that concentrate producers
should have little difficulty in finding treatment facilities for
their output.

About 25 per cent of the developing countries' mine output
is smelted in situ but refined overseas. The two main blister
suppliers are 2aire and Peru. Blister is mainly sold in short or
medium-term contracts, and there is no shortage of refinery facilities.
The déveloping countries had 54 per cent of 1977 mining capacity,
and 39 per cent of smelter capacity. They also had 27 per cent
of world refinery capacity. Projections to 1983 change these
shares to 59, 44, 31 per cent, respectively.

Among the major copper producers, Chile and Zambia are
integrated to a substantial extent through to refined copper.
Most of Zambian output is refined before export, as is 7 per cent
of Chile's. Most of the remainder in Chile is smelted locally
and exported as blister. Peru has plans to expand its refining
capacity, which at present is refining half of its mine output
(the remainder being exported primarily as blister). The Philippines
exports all its copper in concentrates, and it is likely that by
1983 a new smelter will process 25 per cent of mine output.
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Multinationals are important agents in the copper market. In
mining the top 13 firms control 65.8 per cent of capacity. In
smelting, the top 15 control 73 per cent of capacity, and in
primary refining, the top 14 control 63 per cent of capacity. Some
of these concerns, however, are state enterprises, such as Codelco
in Chile, and Centromin in Peru. Moreover, it i8 rare to find a
corporation integrated from mining through to refining. Thus, to a
large extent, the position of the copper producers is considerably
more flexible than that of bauxite producers, who necually have few
options other than links with one of the major aluminium companies,

Economies of scale in copper processing mean that capital entry
costs are large. In 1978 dollars, average capital costs would be
$ 2,000 per ton per year for copper smelters and $ 500 per ton per
year for refineries. In both cases the estimates are for large
plants (say 50,000 tona/year or more). Integrated projects, which
process from the mine through to refining, have capital costs of
$ 6,000 - $ 8,000 per ton per year, of which roughly ome-third would
be for the smelting and refining components. But costs can be much
higher: the Iranian complex at Sar Chesmeh will cost up to $ 14,000/ton,
and the La Oroya smelter in Peru will have very high unit costs
due to its small capacity. Adding in operating costs glives
$ 545/tonne for emelting and $ 213 for refining, or $ 760 for both.
The estimated capital cost per job in smelting and refining is around
$ 350,000,

Iron and Steel

The developing countries had 39.6 per cent of world iron ore mining
capacity in 1977; and by 1983 this share should rise to 44.7 per cent.
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These shares represent 259 mn mt and 356 mn mt respectively.

By far the biggest iron ore producer among the developing countries
is Brazil, with 14.5 per cent of world mine capacity, and plans

to increase thie to nearly 18 per cert by 1983. Other major iron )
ore producers are India (7.3 per cent), Chile (2 per cent) and
Mauretania (1.5 per cent). Brazil is also an important lecation

of iron ore reserves, having 22.5 per cent of world reserves in 1969.
This share is second only to Canada’s (25.2 per cent) and exceeding
that of India (6.5 per cent) and Cuba (2 per cent). In all, the
developing countries have roughly 40 per cent of known world iron
ore reserves, outside CMEA. Fxploration is, however, only in its
infancy in Bragil, much of Africa, and also in Australia, and the
results of investigations there might change the distribution of

reserves considerably.

Despite their importance in iron ore, the developing countries
are less significant steel producers. In 1977 they accounted for
9.3 per cent of world steel output, and by 1983 should account for
15-16 per cent. The increasing share of developing countries in
steel capacity reflects both new projects planned (notably in Mexico,
Brazil, Venezuela, Algeria, India, South Korea, etc.) and the stagnant
production of the OECD steel industry.

There are a number of reasons for the disparity between the
developing countries as sources of iron ore and sources of crude
steel. Pirst, iron ore is usually a small share in the final value Q
of finished steel. This naturally diminishes the incentive to
process more fully close to where the ore originates. Second, steel
producers need to be in touch with market nuances, and so locate
in developed countries where the overwhelming bulk of steel is consumed,
Third, the linking of specific ore mines to steel plants by way of
vertically integrated companies ("captive mines") or through long-run
ore purchase agreements, reduces the ability of firms in developing
countries to produce for home producers. In the United States, most
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steelmakers obtain a high proportion of their oree from captive
mines, whereas Western Furopean steelmakers buy perhaps one-

third of their ore through spot contracts and short-term purchases.
But in all cases the market dominance of one (normally state-owned)
steel company tends to reduce the bargaining power or ore producers.
This is particularly true where quasi-governmental bodies coordinate
ore purchases. The relative abundance of iron ore, and the ease
with which one source of supply can be replaced by another, is another
reason for steel producers being able to impose tough conditions

on ore sellers. The substantial degree of over capacity which
exists in most OECD countries also reduces the likelihood of moving

through ore to steel production based on export-growth.

Figures for company concentration in iron ore show that the largest
six firme between them accounted for 52.1 per cent of world ore
output in 1976, while the top 11 steel making firme between them

accounted for 40.7 per cent of world steel output in the same year.

Capital costs in steel production, in terms of 1978 dollars,
average §$ 500 - $ 1,000 par tonne per year. The cost per job
created is around $ 160,000; based on 5,000 jobs being created for

a 1 mn tonne plant.

Lead

In 1977 the developing countries had just over 33 per cent of
world lead mining capacity. If anything, this share is projected
to fall fractionally by 1983. While production in developing countries
will indeed increase (from 999,000 mt in 1977 to some 1,122,000
mt by 1983) this will be offset by the very large new minee planned
in Bouth Africa, as well as in Spain, Ireland and Canada. The major
lead mine locations of the developing countries are in Mexioo
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(6.4 per cent of world capacity), Peru (8.1 per cent), Morocco
(2.9 per cent) and South West Africa - Namibia (1.9 per cent).

By far the largest known reserves of lead are sited in Canada,

the United States and Australia. Among the developing countries,
significant reserves - although these are only a fraction of the
developed countries reserves - are in Mexico, Peru, Namibia, and
Iran. Known reserves of the developing countries amount to 15 per
cent of the world total.

In 1977 the developing countries possessed 25.2 per cent of
world smelter and refining capacity in lead; by 1983 this should
have increased slightly to 27.5 per cent. There should be large
increases in Peru (a doubling of capacity to 5.3 per cent of world
capacity) and the Republic of Korea (a 500 per cent rise to 1.5
per cent of world capacity). Peru possesses one-third of its mine
output domestically, but this should rise to 7O per cent by 1983.
Mexico processes about half of its mine output domestically, while
South West Africa processes all of its lead locally. Large processing
facilities exist in a number of developed market economies, notably
in Japan (with over 200,000 tons/year) where smelting capacity is
four time bigger than domestic mine output. Other smelter capacity
is in Belgium (3.2 per cent of smelter capacity but no mine output);
France (4.4 per cent) and the Federal Republic of Germany (8.1 per cent).

Most concentrate sellers operate with 2 or 3 year contracts with
OECD smelters. There is no extreme concentration in the industry
at this stage: the biggest 9 firms process 52.6 per oent of primary
lead refining,but at the smelter-refinery stage concentration is
rather greater.

Estimating the capital oosts is difficult because most recently -
constructed plants have either been based upon the new imperial smelting

| ——
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furnace technology, which treats lead and sinc together, or have
been less than the cptimal 100,000 tcnnes/year capacity. But a
1978 dcllar estimate would be rcughly $ 700 per tonne per year

of capacity. At a 10 per cent annual amortiration over 10 years,
this § 700 figure becomes an annual capital charge cf $ 113/tonne.
Operating ccsts vary widely according to the degree cf purity

of the concentrate input. An overall cost, including amortiged
capital costs, is around $ 24.5/tonne. The cost per job created
is of the crder cf $§ 160,000,

Nickel

The bulk of proven and prospective world nickel ressrves are
located in the developing countries. Approximately 70 per cent
cf known reserves in 1977 were in the developing countries. However,
despite this important share c¢f world nickel reserves, the developing
countries at present have less than half the world's mine capacity.
In 1977 their share stcod at 42 per cent and by 1983 it should reach
49.3 per cent. This fcrecast may be upset by cancellations due to
the present weak state cf the nickel market. The largest nickel
producer in the develcping ceuntries, New Caledonia, has 15.5 per
cent ¢f world mine capacity. Cuba (4 per cent), Philippines (6 per cent)
and Indonesia (4 per cent) are cther important nickel mining locations.
New Caledonia also has by far the biggest share of known nickel reserves,
around 30 per cent.

Nickel processing is still less dominated by the developing countries
than is mining. Only about a quarter of processing capacity is located
in these countries and just under cne half the mining capacity.

In 1977 the developing countries' total share of processing was 27.3
per cent. By 1983 this should have risen appreciably to 40.6 per cent,
however. New Caledonia is also a significant processor, with 9 per
cent cf world capacity, or 33 per cent cf the developing ccuntries'’
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capacity. By 1983 Cuba is expected to increase its capacity to
about 9 per cent of world mining and refining; at present its
shares are 4 per cent and 5 per cent respectively (1977 figures).

This trend towards greater processing in the developing countries
has been accelerated by the shift in nickel production away from
sul fide ores, typically found in developed market economies, towards
lateritic oxide ores, typically found in tropical developing countries.
The latter cannot effectively be concentrated, =o transport costs

as a share of the value of unseparated nickel, prohibit export before
treatment.

As recently as 1950 the world nickel market was a virtual monopoly,
with Inco accounting for 85 per cent of total sales. Although by
1977 there were 10 companies responsible for 96.7 per cent of refining
capacity, the typical company is still tightly integrated vertically.
Nickel producers in developing countries who are not part of an
integrated mnc have two options. They can build their own domestic
treatment plant, or they can bid for a sub-contracting arrangement.
But their bargaining power will be weak due to the oligoposonistic
structure or the market, since only Japanese companies and Amax in the
USA buy in appreoiable amounts of foreign mine production. This
contrasts with the position in copper, where considerable excess
smel ting capaoity exists, and mine operators are therefore able to
drive reasonably good bargains.

Capital costs in nickel are lower and more predictable for sulfide
operations, since the technology has been proven over years. Invesimentis
are § 7,735/tonne for mining; § 6,328 for smelting and $ 1,875 for
refining. Disoounting these over 10 years at 10 per cent and adding
in eperating oosts yields total costs of around $ 2,200/tonne of metal
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contents for sulfides, and § 3,300 for lateritic oxides. These
figures are only broad indicators, however. The cost per job created
in nickel sulfide smelters are around $ 1-2 mn/job. Comparable

figures for oxide operations are not available.

Alone of the minerals considered in this section, tin is
predominantly processed to the metal .sta.ge within the developing
countries. In 1977 the developing countries held 88.1 per cent
of world mine capacity a figure which should rise marginally
to 89.9 per cent by 1983, The dominant countries in this total
in 1977 were Bolivia (15.3 per cent of world total), Malaysia (36.3
per cent), Indonesia (12.1 per cent) and Thailand (11.6 per cent).
Some of these shares would fall if the 1983 mining target were met.
Thus, Bolivia's share of world mining capacity would drop fractionally
to 14.8 per cent. Developed countries account for less than
10 per cent of known tin reserves outside the CHNEA Ddloc, with
the developing countries holding the balance. This distribution
matches closely the distribution of mining capacity.

Among the developing countries, Malaysia's share of mine
capacity and production (36 per cent and 31 per cent respectively)
far outweigh its share of reserves (10 per cent). Similarly, Bolivia's
share of mine capacity and production (15 per cent and 17 per cent)
exceedis its 12 per oent share of known reserves.

Overall, 72 per cent of smelting capacity is located in the
developing countries, a figure which is project~d to reach 76 per cent
by 1983. Current expansion plans should give Bolivia the ability to
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smelt virtually all of its mine production by the early 1980s.
Malaysia already does this, and takes in some concentrates from
other South Fast Asian countiries. Only Zaire of the major mine
producers has & sisable shortfall of smelter capacity, with most
of its tin being exported to Belgian smeliers in concenirate form.

Due to the virtual self-sufficiency of the developing countries
in tin processing, the most important markets for the developing
countries are the terminal markets for tin metal, in Penang,
London and New York.

In contrast to other metals, tin mines and processing facilities
are largely in the hands of state enterprises in the developing
countries, and whatever vertical integration exists in the indusiry
is operated by these enterprises. Some mncs are still significant
in the industry, however; with the biggest 8 companies controlling
88.9 per cent of smelting capacity in 1977. Moet of these companies'
facilities are also located within the developing countries.

Capital cost estimates are not readily available, due both to the
small number of projects from which data come, and to the fact that
much of the expansion of the industry comes from small-scale gravel-
pump mines in South Emst Asia, for which data are unavailable. In-
dioative costs would be about $ 4,000/tonne for mining, $ 15,000/tonne
for dredging and $ 8,000/tonne for smelting and refining. Adding in
opersting costs yields total costs of $ 1,710/tonne, after the

capital costs are amortized over 10 years.

Zino

Some 15 per cent of known remerves of sinc sre located in the
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developing countries. The biggest sources of zinc in the world

are Canada (24.9 per cent), the United States (19.4 per cent) and
Australia (11.6 per cent). The major source in the developing
countries are Mexico (2.8 per cent) and Peru (2.2 per cent). Mine
production is also concentrated in the developed market economies.
In 1977 the developing countries' share was 28.9 per cent and this
may fall to 27.3 per cent by 1983. This fall chiefly reflects ex-
pansions planned in Canada, Ireland, Spain and South Africa. Peru
and Mexico are the dominant mine sites in developing countries, with
8 per cent and 5 per cent of world mining capacity, respectively.
Peru currently exporis nearly all ite zinc in concentrate form,

but plans underway should allow for domestic proc.ssing of around
half its mine output by 1983. Mexico is currently able to handle
about two-thirds of its mine output; the remainder is treated in the
United States. Overall the developing countries' involvement in
zinc processing should rise from 14.8 per cent in 1977 to 19.7

per cent in 1983, bringing the mining and processing share into closer
alignment.

Zinc processing plants in developed countries require extra inputs
of concentrates from developing countries to attain minimum efficient
scales of production. Since 1960, the total concentrate deficit for
zinc planis in Japan and the United States and Western Purope which
were filled by the developing countries has increased from around
8,000 tonnes/year to 2 mn tonnes/year.

Integrated producer groups dominate the zinc trade carried on
outside the CMEA bloc. Some 40 firms account for 85 per cent of
zinc mine production and 95 per cent of zinc reduction capacity.
In Burope, 5 groups account for 80 per cent of reduction capecity.
Capital costs in zinc mining and processing average $ 260/tonne amortized
over 10 years. Adding in operating costs yields a total of around
$ 410/tonne for new zinc smelters in the developing countries. The
estimated capital cost per job created is $ 320,000,

e T—
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Some Implications of Resource Based Industrialization

Recently Irving Kravis has pithily summed up some of the issues
facing raw material exporting countries thus: "A higher price for
tea will help Sri Lanka, but there is no feasible tea price that
will make it rich."1 For most developing countries this is correct.
To be sure, there are a small number of countries for whom the
selling price of one or a handful of primary commodities is the
most important determinant of the economy's performance. Fxamples
are Iran, New Caledonia, Surinam and Zambia, whose primary product
earnings from one or two items normally account for over 85 per cent
of their total export revenue. One understandable response to this
position is to want to process these goods more intensively before
exporting them. By adding value, the benefits of more stable
prices, higher income-elasticity of demand, less producer competition
and greater internal income diffusion m ght be gained. There might,
moreover, be spinoff or linkage effects to stimulate further the
domestic economy. But is such a strategy necessarily making the best

use of the resources to hand?

Any economic analysis of the attractions of resource-based
industrialization strategies in an developing country will of
necessity contrast the extent, nature and distribution of the
gains from resourcc-based industrialization with those accruing
from alternative policies. Thus, for instance, the gains from using
natural gas in Middle Fastern locations as an energy input for
aluminium smelters cannot only be considered in the light of
value added in aluminium. While much of this gss gathers when crude
0il is being produced, and is therefore secured at virtually no cost,

once it is collected it does acquire an alternative value as an

l/ Kravis, 1978, p. 34
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export in its own right, or as an input to another type of
processing, for instance, as a feedstock for the petrochemicals
industry. In the former case, a decision to export gas as a fuel
implies heavy investments in liquefaction facilities and special
ships; in the latter case, the attendant costs of a petrochemicals '
industry must be reviewed. A full analysis of the optimal use of
this gas would therefore ideally assess the flows of costs -
both accounting and economic - and benefits following from each
of at least three alternative sectoral strategies. Clearly, this
is an extremely difficult task, and one has to proceed instead on
the basis of informed speculation. The way one would set about
designing the criteria for such an analysis is also outside the
ambit of this report.l/ All that can be done here is to contrast
in summary from the types of benefits that are likely to flow

from resource-based industrialization as opposed to other strategies.

The high capital costs of setting up processing facilities were
discussed above. When reviewed in the light of the number of jobs
that are directly created by such investments, it is apparent that
this element of a development strategy does not go very far towards
generating income-spreading and employment-generating objectives.

For example, tin smelting ideally needs to be conducted at 15,000
tonnes/year. At a capital cost of $ 160,000 per job, and an output

of 20 tons/year per man, then an investment of $ 128 million is needed
and provides employment for only 750 men. The employment gain can,

of course, be substantially changed by judicious selection of ancillary
processes like packaging, warehousing, transport and so on. Although,
the evidence suggests that resource-based industrialization has poor

inter-personal income distribution effects upon an developing country,

YSee Wall, Hughes, Cody (UNIDO, 1979)
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it may perform no worse than alternative strategies.L A survey
of the distributional impact of different industrial policies
and structures in developing countries found the inter-personal

income distribution fairly insensitive to industrial structure.2

Although the literature on resource-based indusirialization (RBI)
is mute on inter-personal distribution, it does yield some observations
on inter-regional distribution. Copper smeliing, bauxite beneficiation,
iron and steel, wood products and pulp and paper gain transportation
economies if located near the natural resource3 . Often the
regions containing these resources are the least developed of the
country, especially forest regions, since these more or less ex-
clude agriculture. India has, to some extent, used the steel
industry as an instrument of interregional equity by not allocating

more than one mill to any one state.

The employment aspect of resource-based industrialization is,
nonetheless, disquieting. One must ask how far factor substitution
is possible to alter the 1abour/capi+"1 mix for a given level of
output. The comsensus in the literature is that there is not much
scope for changing factor proportions, especially in the basic metal
industries where technological changes do not afford substitution.
Given the high fraction of raw material costs and low share of ladour
costs, it is unlikely that managers would focus much on substitution

possibilities.

This seems borne out by time series estimates of constant elasticity
of substitution (CHES) production functions for copper mining (but

not processing) in the United States and three developing countries.

1/ Roemer (1976)
g/ Clinc (1975)
3/ Roemer, 1976, p. 61
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The elasticity of substitution in the United States was found
substantially higher than in Zaire, Zambia or Chile.l/ After
allowing for technological change and capacity utilization, Della
Valle estimated an elasticity of 0.4 for United States mining and
zero (statistically insignificant, with a standard error over twice
the estimated coefficient) for Zambia. He attributes the result to
both the much lower wage share in Zambia and the reluctance of
multinational investors to reduce employment, despite rising wages,
in foreign countries where their employment practices have become

political issues.

Della Valle provides only one result that includes processing:
he estimates the elasticity for the aluminium industry in the United
States as a whole over 1958-1968 and finds a high value, 1.1.
Although this is consistent with the high labour share in aluminium
processing in the United States, it contradicts the conventional
wisdom that basic metals industries have fixed coefficients.
One possible explanation is that this study does not allew for
technological change; since wages were rising, a good part of the
apparent substitutability could well have been caused by changes
in technology, especially automation of materials handling, rather
than by pure substitution along a production isoquant with a given
technology. This does raise the question of using older technologies
in the developing countries to increase the labour component.
However, older technologies would not be competitive if newer
technologies made substantial improvements in the efficiency of ore
reduction. Since a good number of innovations in copper2{ aluminium;/
and iron and steel have been resource-saving (or made it possible
to process lower grades competitively), the use of older technologies
is probably not economically feasible.

1/ Della Valle (1975)
2/ Della Valle (1975), p. 305
3/ Brubaker, 1967, p. 164
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Wood processing, with its higher labour shares in the tropical
countries and considerably more potential for manual materials
handling than in basic metal industries, should have more potential
for labour-capital substitution. An estimated CES production
function for sawmilling in Ghana, with pooled cross-section
and time-series data and allowance for technological change,

yielde a statistically significant elasticity estimate of 1.11 .

1/ Roemer, 1975
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CHAPTER III

A Framework for Analyzing the Location of Processing Activities

in this chapter a framework for analyzing the considerations
affecting the location of processing activities is presented.
First, the relevant concepte useful,for a discussion of the subject

are developed. The policy-making process is then analyzed.

Processing Activities

In our analysisl/ each stage in a (simple) processing chain
is called a processing activity. The phrase "processing activity"
is used to describe a process in which a primary resource input
(i.e. one which when processed, along with any secondary resource
inputs,2 becomes the output of that activity) is worked on by a
technologically determined combinatior of labour, capital and management
in conjunction with utilities (especially energy and water) to
produce a processed form which, after transporting and marketing,
moves on up the processing chain to become either the resource input
of the next stage or the final consumable output. The exact nature
of the activity will be determined by the nature of the resource inputs,
the output required and the available technologies. Each of these
seven inputs (ignoring secondary resource inputs and assuming that
all the costs involved in carrying out an activity can be attributed
to one of these seven inrts) can be decomposed - for example, labour
can be decomposed into skill characteristics, capital into different
forme of physical and financial capital, management into entrepreneur-
ship and administration, utilities into energy and water etc., transport
into its various forms, and marketing into advertising, packaging,

and provision of "after-sales servicing".

y The analysis in this paper is restricted to simple chains or sub-
chains, although it may be fairly easily adapted to complex
states in explosive and implosive chains.

g/ Secondary resource inputs are those which while required to complete
the process usually constitute onlyv a minor part of total resource costs.
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In introducing transport and marketing as separadble processing
inputs into the analysis of location decisions, the discussion moves
awvay from traditional analysis. In the case of marketing this is
simply to make gosd an omission sf traditional analysis. By
considering transpsrt as a productien input we stress its ecenomic
impertance, drawing attentien to the fact that products have lecatism
characteristics which help determine the competitiveness sf different
lecation as productien peints for different markets. Identical
products breught ts a cemmen market (at a given time) frem different
productien peints can be rsgarded as varying in their transpert

intensivemess sr nesd for tramspert inputs.

The reasen for this departure frem erthodexy cam best be
demenstrated by example. Thus, assume that twe ceuntries (A and B)
have beemn prsducing vegetable eil fsr their heme markets aad have
ideatical linear hsmegemeous prsductien functiens sf degree one,
identical (real) input prices and identical (real) distribtutien amd
marketing cests. Beth ceuntries mew censider experting their
vegetable oil ts a third country market (C) which is fsur times
further away frem ceuntry A than frem ceumtry B. In this case it is
mere expemsive (im terms eof real reseurce cssts) te preduce
vegetable sil fer the C market im A than it is in B and (assuming
censtant unit distance transpert cests and as distortiens). Ceuntry
B will capture any expert markets in C. Such effects sf transpert
costs are incerperated in srthedex trade theery frsm the peint of
view of the impsrting country (optimal seurces of supply) tut in
this paper the intentien is te fecus the analysis around optimal
preductien lecatisns, (with respsct te altermative markets), amd it
is amslytically mere useful te treat traaspert (amd marketing) as
preductien inputs.
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Input Intensity

Input intensity refers to the share of tetal cest of a
precessing activity, in a given lecatien fer a given market,
which is attributed te & single input. An activity is deseribed
as being imtensive in the use of a given input, if the costs of
using that input acceunt fer the largest share of the total cedt
of that activity. Thus, if the labeur input into & precessing
activity acceunts for 40 per cent of the total cests of carrying
out that activity, and ne ether imput acceunts fer as much as
40 per cent of tetal cests, the activity is then described as labeur
intensive. It is impertamt te note that different stages in a
processing chain may be imntensive in differemt inputs. In a three-
stage chain the first activity may be reseurce imtensive, the second
labour intensive and the third energy intensive.

Por given input prices, the lecatiens of the productien peint
and its target market will determime the share of transpert costs,
‘I'hé nature of the markets fer the preduct (amnd the preducers status
in these markets) will determine the share of marketing costs. The
share of resource, labeur, capital and utility inputs will be determined
by the nature of the preduct and available technelegics. The analysis
can be simplified by making the assumptien (which is realistic
in the case of activities in simple precessing chains) that the
specificatien of the mature of the eutput for any given activity is
rigidly fixed by the requirements of the next activity im the chain,
for which the cutput is the primary reseurce input. While the
pessibility ef variatiens in the mature of the eutput can be empirically
significant (espeeially im eemsumer erientated activities) this
assumption fecuses the disoussien en the mere impertant issue of
technelegy.

——
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Por given input prices, available technelegies will determine
the elative intensity in uee of each ef the four inputs which are
invelved in the transformatien preceseee carried eut in an activity.
If the technelegy cheice facing the entrepreneur ie Leemtief type -
i.e. there ie ne cheice - then with given input pricee the relative
input inteneitiee are a prieri fully epecified. If available technolegy
allews eubstitutien ameng the inputs, eeme knewledge of the behavieural
characteristics of the entrepreneur ie required befere the prevailing
input intensity can be determined. If the entrepreneur eeeke to
minimize the cests of producing a given level of eutput then with
given input prices the input intensity ef the aotivity will be determined.
If hewever, different sete of input pricee or available technelegy
can ebtain in different lecatiens er at the same lecatien at different
peints in time, if different entrepreneurs have different behavieursl
characteristics, er if the demand of an activity fer a given input
in ene lecatien is a subetantial part of total demand fer that input,
the input intensity (calculated ae sxplained abeve in termc of share
in tetal ceets) of an activity can vary ameng lecatiene, ever time,
and in different plants at the same lecatien at the same time.

Efficient Lecatien Peints

Having defined seme neceseary cencepts the discussien can turn te
& framewerk within which it sheuld be pessible te analyse the
issues facing develeping ceuntries when they decide to base their
industrialization strategy, at least partially, en preceseing current
experts of unprecessed er semi-preceesed natural reeeurces. All
such natural reseurces ge threugh a seriee of preceseing etages
(precessing chain), befere final censumptien in a medified form
or as a oempenent of a cemplex preduct. Fmoh etage in a precessing
chain censtitutes an industrial aoctivity in which varieus inputs
are ceabined in erder te carry eut the preceseing of the reseurce
in natural er semi-preceseed feorm.

T —
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Inowledge of availadility of technologies allows the identification
of the possible tundles of inputs required to carry out a processing
activity. Knowledge cf the prices of inputs (with quality differences
allowed for) in various locations will permit the identification
of a ranking (efficiency ranking) of these locations on scales of
tctal costs (including transport and marketing) fo:* the markets
for which the output is intended. However, the minimum cost location
(for a given market) caloulated in this way need not be that
in which supplies of the input used most intensively in the activity
are available most cheaply. The determinant of the minimum cost
location, given physjcal input intensity requirements, will, in theory,
be the variability of input prices among locations weighted by each
input's physical contributions to the activity (and af‘er allowance
is made for substitution possibilities). This importsat point can
be demonstrated with a simple example. Thus take two lccations
carrying out a prccessing activity where both hcpe tc seii the!r
(given) output tc & market in a third location and assume that
inputs are qualitatively hcmogeneous in both locations. Assume
that the same prcoess technique (in terms of physical input intensity
requirements) are tc be used, and that the ratio of primary resource
inputs, utilities, labour, capital is 65:25:5:5 respectively.
Transport rnd marketing costs are assumed tc be identical in beth
cases. Typical factor price conditions might be that the unit cost
of labour and capital is 1 in both locations, that the unit cost of
the primary resource input is 1 in the first lecation and 1.5 in
the second and that the unit cost of the utility input is 3 in the
first location and 1 in the second. In this case although the input
in which the activity is physically most intensive is cheapest in
the first location total processing .csts are lowest in the second
location. The tctal cost ratio can be said to be dominated by the
greater variatility in unit costs (weight by physical intensity)
between the two locations of the second input. It is impertant te note
s serious implication of this analysis: input intensity can vary frem
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ene aotivity to another within a single precessing ohain. Therefore,
an efficient location for one activity need not and often will not
be an effioient lecation for any or all sucoeeding activities in
that precessiag chain.

It may be argued that the preoeeding example is set in a three
oountry, six factor and one cemmodity pre-Ricardian world of
absolute advantage, and that in a multi-cemmodity world the forces
of compzrative advantage efficiency incentives would ensure that
the lecation with less expensive supplies of an input will establish
production lines in activities which use that input relatively more
intensively than in the example given. Although the peint is true,
there are many reasons why the activity might still be located, effioiently,
in the location in question. First, there might not be any sctivity
which uses the input more intensively. Secendly, the aotivity using
this input more intensively might already be established at & level
of oapacity which already meets total market demand. Thirdly, the
petentially more efficient use of the cheaper input might have
entry barriers; for exsmple its use might call for a technology which
is not available to the entrepreneurs in that lecation. Mourthly,
the pstentially more efficient activity might require supplies sf
sther inputs (including secondary resource inputs) which are not
available in amounts needed, at the original price or even at all.
There are other, more csmplex, reasens why the potentially more
effioient use of a relatively cheap input may not be open to a country
(seme of which will be discussed in later sections). Mor present
purpeses the cencept of input dominance has been introduced to
demonstrate that the (absolute) least cost production location for a
processing activity is not neccssarily that location where the input
it uses most intensively is available most oheaply,
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In the example eoffered, it was assumed that fer a givem
market, transport and marketing costs for the output of the processing
activity from both lecations to that market, were idemtical. It
may of course be that they are not identical, in which case the
differences in such costs between the two locations may be sufficient
to eutweigh the difference in direct processing costs, thus making
the location with the higher processing costs the lower cost lecation
for production for the market in question. In a situation in which
there are several markets it is clear that different lecations can
be lowest ccst locations with respect to different markets. This
would explain why it is possible fcr different producers with different
direct processing costs in different locations to co-exist efficiently.
Such a situation can also arise if the lower cost locations have
natural physical or installed capacity production limitations. (In
both types of situation the lower ccst producers may be able to
attract quasi-rents). In fact only in pure or near pure natural
moncpely cases would one expect to find a situation in which all
markets were supplied from one processing locatiom.

To sum up, this section has argued that with given technelegical
parameters and given preductien input prices in various lecatiens,
there will be an efficiency ranking of different prooessing locations
based on the total preduction input costs of a given level of eutput.
It has been further argued that when transport and marketing input
costs of supplying different markets are included the lecation and
nature of each market will impose their own efficiency ranking of
different processing locations. Mrther it was argued that the least ’\
! cost processing lecation for an activity (igncring trenspert and
marketing costs) need not be the lecation where the input used most
intensively is available most cheaply, and that subsidiary inputs
could have a dominating influence on efficiency rankings. It was also
pointed out that the fact that a locatien is a minimum cost precessing
peint (inclusive of transport and marketing costs) fer a given activity

does not imply that it will be efficient te undertake the activity
there.
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Such will be the case if more efficient activities can be
located there. FMinally, it was pointed out that an activity
is likely to be oarried out in various locations with different
total oosts, if the lowest cost supplier is unable to meet total
werld demend.

Socially Optimum Locations

In a world of kmown actual and potential activity and market
looation peints, with known supplies and costs of produotion of
inputs, with known technical parameters and a known number of
fina. preduots, it would - albeit with some difficulty - be possible
to devise a selutien in terms of the distribution of the various
processing activities whioh would minimize the total cests of
supplying the markets with a given level of output of all or any
one product. The existence of known input prices and their
variability among lecations ensures the existence of such a selutiem.
However, as (even in a werld with no government intervention) input
prices are determined by market forces derived from the existing
natural and international distribution of wealth and income, and as
market imperfections and externalities exist, it is unlikely that
any government or greup ef gevernmenis would regard such solutiens
as desirable cutoomes.

Fach individual governmment, any given group ef governments or
all the governments in the world, ceuld in theory establish any
of an infinite set of desirable distributions of precessing activities.
Only one of these would be the same as that which market ferces alone
would bring abeut. Such a coincidence, of objectives of governments
and market determined selutions, is unlik/ly ¢s eccur. In reality

each government, mere er 1lrss, establishes its own objective and
derives from these its plan for the develepment of its indusirial
sector. These plans are likely to be incensistent with each other
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(veing derived frem varied pelitical objectives), and with
market-determined outcemes. (While there is, in theory, scope

for negotiatien to prevent such inconsistencies on either a general
industry or individual industry basis, experience is that it is
net utilised). The operational significance of this inconsistency
is founded in the pewer that individual governments have to inter-

vene in markets.

In sum there is no such thing as the socially optimal locational
distribution of a processing activity. Fach sovereign government
with an interest in the activity will have it¢s own notion of what
distritution is secially optimal and there is no reason why these
notiens should be consistent with each other, er with any internationally
agreed notion of social eptimality, or with the distritutien of
activities which would be determined by market ferces., The resultant
divergences between the plans, and between each plan and the
market outceme, provide the motive for guvernment intervention.

The Pelicy Precess

In the preceding sectien it was argued,firstly, that at any given
peint in time there will be seme theoretical geographical dispersion
of a given industrial processing activity which weuld minimize
total werld cests of satisfying a given level and distribution of
world demsnd. The basic thrust of the argument was that such a
market cest minimising solution was unlikely to be the most efficient
solutien, due to the presence of market imperfection and externalities.

Murther, this solutien was unlikely to be universally accepted by
the gevernments of the world as eptimal. Fach government will have its
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own conceptien of optimality and there is no reason why such
conceptions should be mutually consistent. Thie sectien moves

away frem purely abstract considerations and examines the problems
faced by a single develeoping ceuntry government as it seeks to
identify and implement its own conception of the optimal distribution
of processing activities in which it has an interest, in a situation
in which the objectives and practices of other governmentis and

the need for efficiency impose constraints on its freedom of action.

The starting peint of the analysie is the assumption that the
peliticians of the Jeveloping country in question are examining
the possibility of establishing downstream processing activities
for domestic natural reseurces which are currently being exported
in unprocessed or semi-processed form. Assuming that there is
some current expert suitable for further processing, the civil
servants concerned will have to face three basic questions. These
are: first, what is the economic viability of the technically
pessible projects for downstream processing; second, are the
economically viable projects consistent with the government's socio-
economic objectives and with the objectives of other countries;
and third, what poli.y measures are required to ensure that the
projects are taken up.

Boonomic Viability

The most fruitful approach to the examination of economic
viability is to identify for each technically feasible project
the reasons why market forces alene, (allewing for pelicy distortions),
have not already led to the establishment of that project. This
approach identifies the problems which the pelicy tormulators and
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administrators will have to face and overceme if the project is to
be successfully established. These problems can be classified into

the follewing categories: technical barriers; market imperfections;

domestic pelicy inconsistencies; commercial viability (in contra- ,
distinction to economic viability); and informatien gaps. These

categories have obvious interdependencies, which will be referred to

below, but taking them separately makes the analysis more manageable.

(1) Technical Feasibility. In the pre-feasibility study stage
civil servants will need some knowledge of the techniocally determined

input requirements of the processing activity and of likely physical
availability of these inputs in their country. All feasible versions
of the necessary technolegy may require inputs which are not physically
available in the quantity or quality required. Here the possibilities
of filling the gaps via international trade (i.e. by imperting

the missing inputs) must be examined. Where inputs are actually or
effectively non-tradeable, it may be the case that the technical
requirements of the activity cannot be met. The distinction between
actual and effective non-tradeability is made in order to identify
'atrict! non-tradeability as in the cases of climatic conditions

and land, and 'effective'! non-tradeability due te prohibitive costs

of imperting the inputs, (as in the case of fresh water) or due to
prohibitions of one form or another imposed by the potential suppliers.

If any of the essential inputs required by an activity are not

/\

available, then the project must be rejected as impessible. This

would appear to be a simple feasibility test, but there can be
complications in identifying input essentiallity and availability.
These complicatiens can take various formes and are discussed below

in each of the sub-sections. For the time being, however, the analysis
will proceed on the assumption that all inputs required have been
identified as physically availabie in the desired quantities anu

qualities for all projects under consideration.
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(i1) Market Imperfections. For a processing activity to be

considered economically viable the government must be satisfied
that ite output could be sold cempetitively en world markets at

a price (or prices) that would cover total coste. The processing
activity may not already be established either because input prices
are "toe high" or because the output price on world markets is "toe low"
to support compeiitive and profitable productionm. The cause may be
imperfections in the input and/ or output market. Alternatively
there may be imperfections in the technolegy market, such that the
technolegy is not available to the couniry or only at a price which
would make the activity uncompetitive. The consequences of these
imperfectiens will be discussed separately, attention being given
first to those imperfections which distort input prices.

The standard economic theory of market imperfections demenstraies
why the prices of the same input may vary from location te lecation.
Such variability may, in the language of the preceding sectien,
shift input deminance away from inputs whose prices are relatively
loew, or which are readily available, in a given lecation and onto
inputs whose prices are already relatively high (er which are relatively
scarce in that location). Variations in input prices, intreduced by
market imperfections, may be sufficiently large te result in
alterations in the total cest rankings of the alternative lecations
for a precessing activity. Such a situation is illustrated in table
ene. This table indicates a pre-imperfection situation in two
lecations A and B in which the total input costs for a given unit
of supplies to a given market are 95 in A and 90 in B,
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Table 1 Hypothetical cests of inputs at two lecations
Locations
A B B2

Cest of inputs

1 55 50 50
2 20 20 30
3 5 5 5
4 5 5 5
5 5 5 5
6 5 5 5
Tetal cost 95 90 100

An imperfectien is now intreduced which raises the price of input 2
in lecation B from 20 to 30. Thus the imperfection converts the
producer in locatien B frem the lower cost to the higher cest supplier
(even theugh it remains the lowest cost location for supplies of
input 1 - the input used most intensively), and dominancy has shifted
from input 1 to input 2.

There are many forms of price-raising imperfections although the
commen denominator will normally be seme degree of monopely control
ever the supply of the input. The follewing paragraphs give
illustrative (but non-exhausiive) examples of such imperfectiens

in each of the input markets being censidered in this paper.
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Imperfection in primary reseurce input markets. Supplies of the
primary natural resource inpu. may be centrolled by a monopolist -

demestic or foreign - who operates price discrimination offering
lewer prices to foreign purchasers of the unprecessed form ef

the natural reseurce. Price discriminatien may exist for many
reasons, for example where domestic monopolists benefit from export
incentives. Or foreign monopolists expleiting the natural resource
may be vertically integrated internatienal companies supplying the
natural reseurces to subsidiary precessing firms abroad which they
wish to favour through price discrimination. For both domestic er
foreign monopelists there may be opportunities for corrupt practices
in foreign trade not available in demestic sales and they might
therefore be keen te seek direct expert opportunities by offering
lewer prices abroad (the lewer prices being cempensated for by the
income from the corrupt practices). Similer reasons can be put
forward to explain why the prices of secondary resource inputs might
be higher in one locatien than another, emnly in this case it might
be that supplies are obtained from abread where the monopelists may
operate the reverse discriminatien - higher prices for the lecation

being considered than for domestic or other preferred users.

Imperfections in other input markets. Price distorting imperfections
exist in the capital market in both its financial and physical form.
The restricted number ef controllers of domestic financial capital in

most countries can, in the sbsence of effective government control,
discriminate among applicants and vary access to, and the cost of,
supplies of financial capital. Restricted access to foreign exchange
can lead to similar distorting imperfections.

/\
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In the case of utilities - water, electricity, gas, oil,
roads and other forms of infrastructure - their nature is such
that they tend to be supplied on a purely monopolistic or near-
purely monopolistic basis in most countries. The major price
differences between locations in these cases result partly from
different production planning criteria and oartly from different
pricing policies operated by (or imposed on) the suppliers. For
example, where the government is the supplier, it may operate cross-
subsidization or general subsidization schemes, or it may impose
user-charges for infrastructural services or carry the cost on
general revenues. In the case of energy the price differences between
locations will partly reflect the extent of competition among

different forms of energy available there.

The marketing input is such a heterogeneocus category of inputs
that it is not possible to say more than wherever monopolistie
elements occur there is a pessibility that pricing practices may
discriminate among purchasers in different locations.

It is known that discriminatory pricing practices are operated
by airlines and sea freight suppliers. These practices result in
different unit costs per mile being applied to different locations
and different types of cargo. Thus unit costs may vary at different
stages in the same processing chain. Unit costs may alse differ
on different land (road, rail and river) routes according to whether
the different countries en route act as monopolists and charge
different taxes on the right to use such routes, or the actual suppliers

of the transpert service folloew discriminatory pricing pelicies.

Technical inputs. The preceding paragraphs have demonstrated how

imperfections in input markets can have differential locational
effects, thus upsetting rankings of locations according to unit

total costs of production of given levels of output desired for given
markets. It may also be the case that the market for the technical

{
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knowledge on how to combine those inputs in a cost minimizing way

will be affected by imperfections. One example of such an imperfection
was referred to earlier - the case where machinery prices were
affected because the technical knowledge embodied in them was covered
by patents, or because they embodied unpatented but secret technical
knowledge. Similarly, access to the technology might be not through
the machinery itself but be embodied in skilled managers who have
knowledge of how to eatablish the processing activity efficiently.

In all such cases, the overseas owner of the technolegy has a mono-
polistic control over access to that technology and can establish *he
price at which, or other conditions on which, he is prepared to make
it available. In such a situation the owner of the technology may
well sell or rent the use of the technology to some purchasers only
at prices (for machinery or designs) or rental fees reyalties,
management fees, etc.) which raise the current capital costs to a
level where it would be uneconomic to carry out the activity in
locations which are discriminated againat. The nature of this
discrimination will depend on whether or not the owner of the
technology is himself engaged in carrying out the processing activity.
If he is, then his strategy will be to limit potential competition.
Alternatively he may sell or rent the technology on a market segmentation
basis, Oor on ownership collaboration terms, which protect his own
business and raise the cost of the technology to entrepreneurs in
potentially competitive locations. If the owner of the technology

is not involved in the activity himself (possibly because the
technology is not activity specific btut applicable in non-competing

activities) then there will be an incentive for him to sell or rent
to the highest bidder on a sole right (er similar) basis. Whenever
entrepreneurs in a given location face monopolistic owmership ef
crucial technology they may be confronted by prices or conditions
which would make that technology uneconomic in that location. The
development of duplicate technolegy meay be feasible but uneconomic.

{
\
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Also the technology may have been developed in a location with

a different spectrum of input prices and qualities. The prices

a.nd/or qualities of the inputs available in the new location might

make the application of that technology in that location uncempetitive.
In all these c.ses it may appear, a priori, that using existing
technology as it is, or suitably adapted, the new location would

be a competitive supplier of the output of the activity. That positien
may, however, be non-attainable because monopolistic ownership of

the technology restricts access to its use or raises the cost of

using it (in its existing or adapted form).

Imperfections in the Output Market. Imperfections in the markets for
inputs and technology may raise total costs above world prices.
This may explain why the activity has not been established in that

location. However, even if the sum of any such cost increases were
insufficient to remove a location's competitive advantage at going
world market prices, the activity might still not have been established
because imperfections in the output market meke werld market prices
unobtainable to ent.~preneurs in the lecation under consideration.
Preducts become more differentiated as they come cleser to the final
censumption peint, at which point the location of production may
itself become groundes for discrimination by the consumer.

In addition, new suppliers at higher ctages in the chain have to
cempete against existing suppliers with entrenched brand names,
censumer imeges and loyalties, and traditional supplier commercial
relationships (where buyers know their suppliers in the sense of having
a degree of confidence in quality continuity and delivery data performance).
Purthermore, downstiream markets are mere likely to be characterized by
meneseny either because of the entiry costs (advertising to establish
brand names or supplier images) alreauy referred to, er the costs of
acquiring, in the final stages, erders from the limited number of
wholesalers or retailers and distributien networks.
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In ihe case of intermediate goods new suppliers have to effer
tuyers incentives to offset the uncertainties (concerning quality
and ability to meet delivery dates) inevitably associated with
their very newness. The consequence is that new suppliers have to
make their product attractive by offering discounts and/or by
abeorbing market entry costs which (for a time at least) lower their
effective price realizations. The lower obtainable world market
prices, even if only temporary, may be sufficiently large to explain
why an activity has not been established in a new (actually or
potentially), lewer cost location, and why given markets continue
to obtain given levels or expanded levels of supplies from older
higher cost locations.

In some locations the processing activity may be owned by, or
involved in some other form of collaberation with, the tuyers in
given markets so that the new location will have to offer a
"total package" of lower prices and/or seme ferm of profit sharing
arrangement in order to induce the buyer to shift his source of supply
(and forgo his invesiments in the other location(s)). Alternatively,
the new location would have to take on the market entry cosis of
entering into direct competition themselves. Again, the estimated
impact on lecal effective net realization might be such as to have
militated against the establishment or the activity.

In sum, although a straight comparison of the physical requirements
of current technolegy with physical availability of inputs may seem
to indicate that a location would be economically attractive for a

given activity at going world market prices, imperfections in *he

markets for technology, preduction and/or transport and marketing inputs,

and the output, may have, individually or in some combination, a major
impact on returns to that activity, sufficient to make it uneconomic
in that location.




(1i1) Pelicy Conflictis

The existence of market imperfections is not the only reason
why a processing activity may not have become established in
an apparently econoric luc: tion. The civil servants examining the
reasons for the non-establisiment of processing activities should
be aware of the pessibility that government policy itself may have
prevented establishment. This is because the overall policy frame
within which individual processing activities must operate seeks to
achieve many other objectives. It is frequently the case that

policies established to move the system towards one objective are

completely or partially inconsistent with the preconditions for other

objectives, This sub-section will examine each inconsistency in

turn and illustrate them with commonly found examples. It should

be noted that we are not assuming that the civil servants have not
concerned themselves with overall pelicy optimality. Our aim is to
iuentify specific inconsistencies which have apparently prevented

the establishment of processing activities by making them effectively
unprofitable to the entrepreneurs who might have established them.
Thus, we will be concerned with pelicy inconsistencies which (1) raise
input prices or physically restrict access to such inputs, (2) impose
conditions which raise overhead costs or establish other conditions
which in specific instances prove impossible to meet, or (3) lower
net price realizations from the sale of outputs., Issues concerned
with the reconciliation of pelicy inconsistencies will be examined
belew in a separate sub-section the nmalysis in this section is

restricted to the uncompensate: 1o inconsistencies,

(1) Raised input prices

(a) Impert substituti.... Poli~ies =~ ‘ng to everall industrial

develepment may raise pric °. + es r ~' arcess to, supplies of

inputs. Many developing ceu .r  '0il¢W au Overall industrial
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strategy of ‘wpert substitution according to which domestic industry
is protected from foreign competition by a structure of tariffs

and other import restrictions. The domestic prices of the outputs
of protected industries will tend to be higher than imported
substitutes so that where such inputs are used in processing
activities, their total operating costs will be raised, perhaps

sufficiently to prevent them frem being established.

While the price-raising effects of import substitution policies
are most obviously observed in the markets for secondary resource
and capital machinery inputs they are also potentially present in
all ether input markets. In primary resource and vtility input
markets the price of capital used in the activities producing these
natural resources and utilities moy be affecteds In the case of
marketing the effect may appear where physical inputs such as
packaging and labelling materials are required, and in the case of
transport markets where domestically owned freight facilities are
protected as a matter of policy. Import substitution policies can
also raise the cost of labour to a processing activity; the higher
prices of consumer goods will affect real wages so that increased

money wages are required to attract (domestic or foreign) labour.

(b) Pricing and industrial policy limitations . Natural resource
input costs may be raised by pricing policies such as the establishment

of minimum prices for certain, usually agricultural, commodities.

The purpose is usually to attempt to ensure minimum incomes for the

producers of the natural resources but one direct effect is to raise (
the cost of such products to processing activities. An indirect effect

also occurs if the product with the minimum price is a competitor

for productive resources, with ether products which cculd provide

the basis for a processing activity. This situation is frequently

encountered in agriculiure and the consequence is that the processing

activity has to raise the price it pays for its natural resource
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input to ensure adequate supplies of that input in the face of
competition for the productive resource (land) from the product
with the poliéy imposed mininum price. As a consequence, the
processing activity might not be competitive at given world

market prices for the processed eutput - and by implication in

this case (and all other price raising cases), all other activities
further down the processing chain would have a cost bias introduced

against them.

Where price controls establish maximum prices for the demestically
sold eutput of an activity the possibility exists that such controls
might impose losses on domestic sales sufficiently large to offset
profits on exports to the point where no entrepreneur would corsider
it worthwhile to establish the activity in situations where profitable
access to the domestic market formed a significant part of the

overall profitability calculations.

Anti-monopoly, anti-foreign collaboration, anti-deminance, or
pro-small scale policies can all raise the prices of inputs to the
point where processing activities become uncompetitive on world
markets, if the price effect of the policy is relatively large and/or
the output of the affected industry is used intensively in the processing
activity. Such situations will arise if there are significant
economies of scale in the industries affected by these policies, which
cannot therefore be reaped. The cost raising effects of the
policy-imposed, less than minimum cost, scale of operation will
be passed on in the form of higher input prices to processing

activities further down the processing chain.

(c) Piscal policy. A country's fiscal policy may impose a

tax structure on industrial activities such that the effect of
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indirect taxes on input prices may make some processing activities
uncompetitive on world markets if the firm tries to pass on the

taxee via higher output prices, er unprofitable if they have to be
met out of revenues obtained at going (or discounted) world market

prices.

In this direction of the impact of selected policies on input
prices (or access to inputs) the effects of each policy was considered
independently and in national isolation. It may well be that several
input price raising policies operate contemporaneously with a
corresponding effect. It may also be the case that even if the sum
of such cost raising policies were insufficient in themselves to make
a processing activity uncompetitive at going world market prices
(with or without new entry discounts), they may well be sufficiently
80 if other countries with competing locations for any activity are
operating policies which reduce input costs for that activity. The
existence of locations for an activity inother countries in which input
prices for that activity are increased by less than they are in the
country under consideration, may explain non-existence of an apparently

profitable processing activity.

(2) Government imposed conditions of operation which raise costis

Other government policies may set out conditions which processing
activities must meet if they are to be allowed to develop. Clearly,
another possible reason why a specific activity is not found in a
given location is that such conditions have either prevented it
from being established or have imposed costs which the entrepreneurs
felt unable or unwilling to meet. Commonly found examples ef such
policies include: policies towards foreign investment; policies towards
monopely; policies towards small scale sector; regional and anti-
urban congestion policies; and more indirectly, pelicies towards
bureaucracies and political control of industry in general.
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For reasons which do not concern us here the goveranments of many,
if not most, developing countries treat companies which are foreign
owned, or which have some other form of foreign collahoration,
differently from the way they treat purely domestic concerns. The
di fferential treatment takes the form of conditions which the
firms with foreign involvement must meet if they wish to establish
and operate in the territories concerned. Such conditions can include
minimum local shareholding; participation in management by nationals;
requirements for iniroducing new technology; the impesition of minimum
levels of domestic valuc-added; the establishment of training
schemes by foreigners to train nationals to replace them; the imposition
of controls ever the repatriation of capital and transmittal abroad
of royalties, interest divided and fees; and the imposition of

binding production targets or export obligations.

To the extent that: (1) foreign investors or collaborators possess
seme degree of monopolistic centrol over entry to an industrial
processing activity and (2) the foreigners regard such conditions as
unacceptable interference, then there will be a possibility that the
activity will not be established in an otherwise minimum cost locr.tion.
The likelihocd of non-establishment will be increased if there is
an alternative location, where even though direct costs are higher,
the package of conditions offered is considered sufficiently less
restrictive to outweigh the higher costs.

Anti-monopoly policy has already been referred to above in
connexion with the impact it can huve on input prices. It can
alse affect the economies of a prccessing activity directly by
raising processing costs if it is imposed in a way which, for example,
prevents firms from reaping economies of scale or of vertical
or horizontal integration. Similarly, policies reserving certain
activities for the small scale sector, when those activities are

characterized by significant technical economies eof scale, will

militate against that lecation becoming internationally competitive




- 106 -

in those activities. On the other hand, policies which fail te
provide adequate support, for example with respect to infrastructure,
utilities or financial capitai, for small scale firms might

prevent the establishment of proceesing activities in which small
scale firms weuld otherwise have a competitive edge. 1In all three
cases activities which may appear to the civil servants carrying

out evaluation exercises to be economically viable may not have

been established because of these policies, or distortions in the

market created by them.

Many developing countries operate regional policies which impose
conditions as to the locations where new industries must establish
(or will only provide basic infrastructure and utility services in
certain locations). Similarly, several developing countries operate
anti-urban congestion policies or environmental policies which limit
the areas of location for processing industries. Such policies,
however well intentioned and desirable on social or political grounds,
can and do increase the costs of carrying out processing activities.
For example, they may raise transport coste for inputs and outputs,
increase warehousing costs or labour costs (where labour in the
imposed location has a lower productivity), and increase utility
costs (by imposing the need for expensive backup energy supplies).
Wherever processing costs are raised in this way it is poesible
that an activity which would have located on a site of the firm's
own choesing might not be established at all if the firm considers
that the extra costs involved in locating at a site selected by
the government under its regional or environmental policies are such

as to make the activity uncompetitive on world markets.

Finally we come to two "non-economic" conditions of operation
for industrial processing activities which are much neglected in the
literature but which are important all the same. The first is the
way many developing countries administer the different components
of their industrial and related pelicies through bureaucracy-intensive
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under its regional or environmental policies are such as to

make the activity uncompetitive on world markets.

Finally we come to two "non-economic" conditions of operation
for industrial processing activities which are much neglected in
the literature but which are important all the same. The first is
the way many developing countries administer the different components
of their industrial and related policies through bureaucracy-intensive
licensing and certificate systems. Such systems, in some developing
countries, are extensive and the civil service administering them
are understaffed and, sometimes lack experience. As a result (i)
substantial delays between applications for and issuance of licenses
and certificates develop; (ii) firms carrying out industrial activities
have to hire special extra staff simply to meet the form filling
requirements, and divert managerial time to supervising and controlling
contact with the licensing system; and (iii) arbitrary elements are

introduced into the industrial development process.

Delays add to costs by tying up capital unproductively and by
allowing market openings to be missed; the need for extra staff and
managerial time obviously adds directly to operating costs, and the
element of arbitrariness introduced creates uncertainties which may
develop to the point where risk averse investors may find it unacceptable.
These factors, singly er in combination, may be sufficiently significant

in given locations to act as a deterrent to th* establishment of

industrial processing activities.

{
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(3) Reduced price realizations from sale of output

The third type of policy induced distortion can reduce net
realizations from sales of processed output, for example, by
intervening between the activity and the world market and preventing
the entrepreneur from obtaining world market prices. Such a policy
may require the output of an industrial processing activity to be
sold en world markets via marketing boards or agencies which set
domestic prices for the output at less than the prices obtained
in world markets. The difference between the two prices, which may
be required to cover marketing board or agency costs, or to provide
revenues for the government (or cceperative), may be sufficient to
prevent establishment. Similarly, a fiscal policy which imposes
taxes on exports of processed natural resources in situations
where the taxes cannot be passed on as higher prices will lower the
net income accruing to the owners of an activity, poseibly to the
point where they would not consider it worthwhile establishing.
Finally, with regard to the exports of the output of industrial
processing activities, the revenues from the sale of such exports will
accrue in fereign exchange which has to be converted into domestic
currency in order to cover the costs of the activity. It is possible
that the government may operate an exchange rate pelicy which
maintains that rate at an artificially high level thus reducing
net domestic currency realizations from given foreign exchange
earnings, poseibly to the point where such realizations would be
insufficient to cover the costs of some processing activities which

would not therefore be established.

In conclusion, government policies may directly raise input
prices and therefore total cofts, or lower revenue from sales,
to uncompetitive levels. Governments, through their policies, can
also set conditions to be met by industrial activities which are sufficient-

ly unattractive or cost raising to be unacceptable to the entrepreneurs

concerned.

/\
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It may be the case, however, that having carried out their
evaluations, the civil servants have not been able to identify
market imper-fections and/or government imposed distortions or
conditions which, taken singly or in combination, would make the
activity economically non-viable., Here non-establishment of pro-
cessing activities may become explicable if questions of private
commercial viability or of information gaps are considered. Fither
may explain the apparently paradoxical non-establishment of an
economically viable processing activity. These two issues are the

subjects of the next two sections.

Commercial Viability

In the preceding sub-section it has been assumed that the
test of ecenomic viability depended upen the going market prices
fer inputs and sutput, the pelicy framewerk and whether the project
could meet a given level of expert demand and cover total cests,
It was also assumed that the decision to establish a specific activity
would be taken by private sector entrepreneurs. Although this

assumption will be dropped in a later section, it will be maintained
for the time being.

Economic viability will be a necessary condition for establishment,
but we must now drop the assumption that, on its own, it will be a
sufficient conditions. In reality, the test used by entrepreneurs
will be by how much net total realizations exceed total costs, and how
this margin (which will be loosely referred to hereafter as the private
rate of return) compares with margins in other activities in the same

location or with any activities in other locations. This test is that

of the commercial viability of a projected activity for the specific
entrepreneur who is considering investing in its establishment. In
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this section attention will be focussed on the nature of variations

in rates of return, and on the characteristics of entrepreneurs.

Variable Rates of Return . When assessing the commercial viability

of an investment a private entrepreneur can make the following rate )
of return comparisons: 1) between different activities in a given

location (including non-industrial activities and portfolio or

property investment); 2) between different locations for the same

activity; and 3) between different activities in different locations.

Different entrepreneurs' perceptions of the potential rates of return

may well differ for reasons discussed below. For the time being,

the analysis will discuss the various comparisons as if they were

all possible to all entrepreneurs, even though in practice some theo-

retically possibly oppertunitic¢s will not be open to every entre-

preneur in question.

1. Comparisons between different activities in the same location

It is self-evident that the rates of return on different industrial
activities in a given location will vary (and that some rates of
return from investments in industrial activities may be less than
the perceived rates of return from pertfolio or property investment).
Variations will depend on respective world market prices and costs;
these costs will be determined by technologically based input
requirements and input prices, and by trensport and marketing require-
ments. In addition, the market imperfections, policy distortions

[
\

and pelicy created limitations discussed in the previous two sections ‘

can have differential impacts on different activities. It is clearly
possible that any single natural resource processing activity would

net be seen to offer a sufficiently attractive relative rate of return -

even though positive - to induce an entrepreneur to invest in its
establishment,
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It is still possible that an activity may offer a higher rate
of return than all or most other investment opportunities and yet
still not be established. For example, an entrepreneur might consider
that because of uncertainty concerning future availability of or
prices of inputs, or the policy treatment of the activity indicated,
the relatively high rate of return currently available from the
activity was unlikely to be continued into the future. Similarly
the entrepreneur might consider that market developments such as
the growth of competing activities in new locations will reduce the
future rate or returmn.

2. Comparisons between different locations for the same activity

In the first comparisen it was implicitly assumed that the
entrepreneur making the comparisons was location specific but not
tied to any given lecation, and thus the comparison between locatiens
is an operational one. In this comparison it is the fact that input
supply conditions, output market conditions, and market imperfections
and policy distortions, which leads to differential rates of return.
A single difference in these determinants, with all others the same,
would be sufficient to result in different rates of return being
obtainable in the two locations from the same activity. Obvious
examples would be different input availabilities, different transport
input .-equir-ements, different tax treatment of profits, or different
treatment of foreign collaboration. A less obvious example would be
discriminatory treatment of exports from different locations going
into third ceuntry markets (discussed more fully below).

As in the case of the first comparison a higher rate of return
in one location may not be sufficient to attract entrepreneurs to

invest in that location. Uncertainty of future relative rates of return

might render an otherwise attractive location less so. Another

[
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frequently overloeked, "non-economic" condition is the nature of the
political environment in which these locations are set. Locations
where political priorities are frequently changing, so affecting
the policy environment within which industry has to operate, may

be less attractive, despi‘e higher rates of return, than those where
the policy framework is stable. Decisions to invest are made on the

basis of long term calculations.

These few examples are sufficient to illustrate the fact that
locations which offer higher rates of return to investment in a
processing activity may be ruled out by entrepreneurs as politically

unattractive.

3. Compurisons between different activities in different locations

Rates of return in different activities in different locations
may be compared by entrepreneurs who are neither activity specialized
nor bound to any one location, (for example, a diversified multi-
national company, see below). The previous analysis of differential
rates of return will also apply in this case. Again, a given

activity in a given location, while offering a positive and even

relatively high rate of return, may compare unfavourably with activities

giving higher, less uncertain or more secure rates of return in that

or other locations.

Types of "ntrepreneurs. Throughout this paper the word entrepreneur

is taken to refer to that person in private firms who is responsible

for taking the decision on whether or not to invest in the establishment

of a natural resource processing activity. The decision of an entre-

preneur on whether to invest will depend not only on the markei conditions

and government pelicies already discussed, but also on the nature
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of the firm he owns or works for. Entrepreneur/firm types

which have been considered as having significant distinguishing
characteristics in the content o. the analysis in this paper

are: speciulized or diversified; small scale or large; monopolist
(etc.) or non-monopolist; domestic or foreign; and those with
scope for vertical ‘ntegration or those with no such scope. These
characteristic categories are not mutually exclusive. The one
common denominator is that all types of entrepreneurs require a

project to be prospectively commercially viable.

But it is more than conceivable that different entrepreneurs,
carrying out their own evaluation of the commercial viability of
the same natural resource processing activity, would perceive different
potential rates of return and/or evaluate perceived rates of return
in different ways. They could do so for a variety of reasons, of
which four examples follow. Firstly, their evaluations as to availability
and prices of inputs, and access to and prices attainable in different
markets could vary due to differences in information available to them.
On availability, prices and access may in fact differ from one
entrepreneur to another. (For example a small unknown entrepreneur
in a developing country is likely to find access to financial capital
- more difficult, and its cost higher, thau would a large well-known
multinational corporation). Secondly, because of imperfections, different
entre;;reneurs may have access to different technology. Thirdly,
some entrepreneurs might be able to integrate the activity vertically
or horizontally with other activities in their ownership or control,
and thus reap the economies which can accrue to such integration.
Fourthly, by some imperfections or policy induced distortions (such
as pro-small scale, anti-monopoly, anti-foreign collaboration pelicy
instruments) may affect different types of entrepreneurs in different

ways 80 that rates of return will vary between them.
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It might also be the case that different entrepreneurs evaluating
investment in the same natural resource processing activity in a
given location would perceive the same rate of return as being
available but would react to it in different ways. Some entrepreneurs
might conclude that a given rate of return indicated cemmercial
viability while others might conclude the reverse. Fetimates of
the economic uncertainty and/or the political insecurity of obtaining
the given rate of return for a reasonable period of time can vary;
similarly entrepreneurs will differ as to risk aversion. Hence, entre-
preneurs can differ in their estimates of whether or not that given
rate of return indicates commercial viability. One further dietinction
gshould be made: those entrepreneurs who are nationals of (or
domestically based in) the country in which investment is planned
will evaluate ite rate of return in terms of domestic currency.
Those based el sewhere will evaluate it in termes of foreign currency.
To the extent that there are limitations on the proportion of a
pecuniary rate of return which can be converted into foreign exchange
and remitted to the foreign base, these two types of entrepreneur
will have different cemmercial evaluations of the same rate of return
specified in the domestic currency of the country 4in which the
location is sited.

What constitutes an acceptable level of commercial viability
can, then, be shown to differ among types of entrepreneur. The
requirement of commercial viability is still however the cemmon
denominator which distinguishes all private sector entrepreneurs

from managers of state owned or publically controelled enterprises.

The basic significance of drawing attention to the existence of
different types of entrepreneurs and firms - distinguished by the
characteristics mentioned above - is that only a selection of firme
has the technical ability to operate efficiently any given natural

resource activity. This being the case, the civil servants evaluating
the economic viability of a projected activity will have to identify
which firms have that technical ability and how the characteristics

of these firms will affect their evaluations of the activity's
commercial viability. Civil servants will have to have this imowledge
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in order to understand why the activity has not already been

developed, and what sort of measures, if any, would have to be

taken in order to induce firms to establish it.

Information Caps

The final, but in practice all important, reasen why a natural
resource processing activity may not have been established in a given
location is the existence of information gaps. So far in this paper
it has been assumed that those evaluating the economic or commerciszl
viability of such a project had access to all information required
to carry out their evaluation (although the possibilities that
different evaluators may have access to different information or may
interpret information differently were allowed for). In reality,
however, much of the information required to carry out a comprehensive
evaluation will be unavailable or expensive to locate. When such
information gaps are present the evaluators will fill them with
guesses or "projected" data, but then an element of uncertainty
will become associated with the project, possibly sufficient to
induce risk-averse entrepreneurs to abandon projects offering an
acceptable rate of return - but calculated on the basis of "soft"
data.

The most obvious type of data gap is that concerning the avail-
ability of the natural resource and other inputs, in terms of their
prices, quality and quantities. When it is recalled that the analysis
is directed to cases of natural resource precessing activities which
have not been established, it will be appreciated that evaluations of
the economic and commercial viability of carrying out such an activity

in_the future will depend on data as to the likely future availability
of the required inputs and their prices and quality. Such data must
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be tentative - "soft" - and depend on assumptions as to many factors
which will affect the future supplies, quality and prices of the
activity’'s inputs. Assumptions may have to be made on such issues
ag8 the adaptability of a labour force, political reactions to a
restructuring of agricultural crop prices, the technical feasibility
of exploiting new mineral deposits, the operating efficiency of new
power installations, or even the timing of the availability of new
utility facilities (such as a harbour). The required information will
include many unimowns so that there will be scope for varying inter-
pretations as to the economic or commercial viability of a projected
natural resource processing activity. Disagreements may then or cur,
for example where government evaluators use optimistic assumptionc
and arrive at the conclnsion that the projected rate of return is
highly pesitive, while a commercial evaluation ef the same project
carried out by an entrepreneur on more pessimistic assumptions might

lead to a projection of a negative rate of return.

The second type of information gap which may seriously affect
the relationship between the projected and actual economic and
commercial viability of an activity, is that concerning the existence,
operating costs and input requiremen.s of the technology to be used
in the processing activity. Government officials or entrepreneurs
may have informatien as to the availability of techniques which could
be used. But the information of one or both groups may be incomplete,
in that there may exist other techniques which are newer or would be
more appropriate to local conditions and offer increased efficiency
over the techniques allowed for the evaluation processes. In such
situations the location will prove to be less competitive on world
markets, compared with locations where the more appropriate or newer

techniques are empleyed, than was expected at the time the economic

and/or commercial evaluations were made.
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Alternatively, evaluators may lack information (or it may not
exist) as to the adaptability of the known available technology to
local conditions, so that projections of operati-g costs may prove
inaccurate. Again, the degree of eptimism inherent in the evaluation
will lead to varying estimates as to potential competitveness.

In the absence of hard data, assumptions must be made about sensitivity
of operating costs, variations in the quality of inputs (e.g. type

and degree of impurity), variations in capacity utilization a.nd/or
economies of scale, the use of batch rather than continuous production
runs, or variation in temperature, altitude or atmospheric conditions

(e.g. humidity ).

In both cases awareness of the information gaps and of their
significance will lead both sets of evaluators to appreciate that
their calculations are tentative only and subject to unknown degrees
of uncertainty. Sometimes one group of evaluators, for example the
civil servants, will take a mor: optimistic position and consider a
sreject viable while the other group, the entrepreneurs, will
calculate that it is non-viable or that the risks of it proving non-

viable are too grerat to be acceptable.

The third type of, inevitable, information gap which must be
filled with estimated data in order that evaluatior exercises can
be carried out, concerns market potential. There are very few
projected activities which are established under contracts involving
guaranteed markets, and most will have to be evaluated on the basis
of estimated market potential in terms of likely demand, likely prices,
and likely destinations. While market research analyses can help
define market parameters, the vagaries of such exercises are such
that few definite conclusions can be drawn from them with respect to
potential sales and prices for the output of any one activity in one

given location. Thus, civil servants may argue, on the basis of market
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research reports they have commiesioned, that market proepects

are sufficient to justify the establishment of sn activity, the
potential private investore in that activity might well question
the conclusions of that report or regard those conclusions less
optimistically in the sense that they would not consider them as
establishirg the commercial viability of carrying out ‘he activity
in that location.

The fourth type of information gap is that concerning the
"hard" data used in evaluation exercises - i.e. "known" values of
variables such as prices of existing inputs, capital equipment,
and outputs. Such hard data is of market values and incorporates
the effects of imperfections, and policy caused distortions. Frequently,
it will not be possible to break down the data on market prices
into ite components - or to determine whether or not apparent
market prices are actual market prices in the sense that they are
the prices at which transactions actually take place. Without know-
ledge as to how existing prices are determined (or what in fact they
are) it is difficult if not impossible to estimate the effecte on
those pricee of the introduction of the projected activity. This
is of significance because in most developing countries a single
new industrial activity will be non-marginal, in the sense that on
either an industry-wide or a sector basis it will constitute a
significant force in the market for inpute and will have impacts on
the various forces which determine the prices of those inputs. This
impact will affect both the basic supply/ demand relationship,
and the outcome of imperfections and policy distortiones in the input
markets. Unless the qualitative and quantitative nature of these
influences on prices is known the qualitative and quantitative nature
of the impact of the new activity will be difficult to predict and

therefore it will be difficult to assess with any degree of confidence

the economic or commercial viability of the projected activity.
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The fifth, and final, type of information gap is the most
obvious one: potential investors in an activity (or the civil
servants) may be totally unaware that economic and commercial
potential for ai industrial processirg activity (or the civil
servants ) may 9e totally unaware that economic and commercial
potential for an industrial processing activity exists. In the
case under examination here - that of civil servants being asked
to examine the possibilities of establishing a processing activity
for natural resources currently exported in raw or semi-processed
form - the nature of the processing activity under consideration
may be so different from the general run of industrial activities
currently pursued in that location that the commercial possibilities
may never have occurred to entrepreneurs. Fhtrepreneurs are not
onmiscient and they establish industrial activities in locations
where the information they have indicates that they will be able
to earn an acceptable rate of return (where "acceptable" is qualified
by issues of economic and political uncertainty). Clearly, if the
information that a location offers a superior rate of return is
unavailable there is no way they can consider locating their activity

there.

In this section it has argued that the existence of various types
of information gap can result in the non-establishment of an
industrial natural resource processing activity in a given location.
The common denominator of the five types of information gap presented
is that they prevent the accurate assessment of the economic or
commercial viability of projected activities. The consequential (
uncertainty of the likely rate of return will, in conjunction with
the risk averseness of entrepreneurs, have a dampening effect on

investment, to the point where some activities (where information

gaps or perceived riskiness due to ignorance are greatest) are
not established.
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Conclusions

The analysis has attempted to show how civil servantis might
respond to a request from their government for evaluation reports
on why industrial processing activities have not been established
in their country to process or further process natural resources
which the country exports in raw or semi-processed form. It has
been argued that civil servants faced with such a request would
respond on an activity by activity basis, estimating whether or
not the costs of carrying out the aétivity could be covered by

projected revenues from sales, thus indicating economic viability.

The analysis set out reasons why a given location could prove
to be an economically non-viable location for given processing
activity. Firstly, there may be physical constraints; one or more
essential inputs may not be physically available, and/or be non-
tradeable or only available as imports at prohibitively high prices.
Second, it was argued that various types of market imperfections and
policy imposed market distortions could raise cosis to the point
where an activity would be economically non-viable. Third, a distinction
wa8 made between economic and commercial viability, where the latter
was defined as being determined by the size of the margin between
the total revenues and itotal costs and its economic and political
security, in comparison with the equivalent margin obtained from
other activities er in other locations. Thus the fact that a project
is shown to be economically viable is not a sufficient condition
to0 ensure that a private entrepreneur would invest in the establishment
of that activity. In addition to the straight relative r~te of
return offered by an activity, it was argucd that various other factors,
such as stability of policies, political stability and foreseeable
ghifts in technological determinants, affect entrepreneurs' assessment

of the private commercial viability of investment in an industrial

natural resource processing activity.
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All of the above analysis was carried out on the assumption
that hard data was available to the civil servants and entrepreneurs
to enable them to carry out their economic and commercial evaluations.
The final sub-section pointed out that the real world is in fact
characterized by information gaps which at varying extents replace !
such hard data with soft data - i.e., estimates. This introduces
an element of uncertainty which makes the calculation of expected
rates of return subject to interpretation by riek averse entrepreneurs
in a way which can lead to a project, which appears attractive on

paper, not being undertaken.

This stage of the civil servants' exercise ends with their sub-
mitting a report to the government in which they set out the nature
of the requirements of the activity being evaluated, an assessment
of whether or not those requirements could be met in a location in
their country on an economically viéble basis, and, if not, an
identification of the factors which sake it non-viable. The report
would also identify the entrepreneurs, if any, with the capability
of establishing the activity and assess whether or not the activity
app ars to those entrepreneurs to be commercially viable. Factors
whiciu have led the entrepreneurs to make the negative assessment
leading to the non-establishment of the activity can also be identified.
Faced with this report the government then has to decide whether
it needs to and/or should intervene in the market in order to ensure
that the activity is established. The criteria which the government
might draw on in making such evaluations are the subject matter of

the next sectien, {
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CHAPTER IV

The Policy Decision and Policy Measures

The present chapter,drawing on the foregoing discussion,
considers the general policy decision to limit or encourage a
develcpment approach which stresses RBI. The discuesion then
turne to specific policy measures which may be invoked to encourage
the establishment of further processing capacity.

On receipt of reports, assessing the economic and commercial
viability of a given natural resource processing activity where
none currently exiests, the government is faced with the policy
decision as to whether or not to intervene in order to achieve its
objective., It must first decide whether the non-existence of the
activity is the result of its economic objectives. It may well be
the case that government imposed market distortione, discussed earlier,
have themselves created market conditions which led to the economic
and/or commercial evaluations proving negative. Where negative
evaluations were intended by the government, this will confirm that
non-existence of the activity is consistent with its objectives.
But it may be that non-establishment of the activity was an unforeseen
and unintended consequence of policy distortiones which were introduced
for other reasons or were introduced prior to the decisions to encourage
establishment of local processing capacities.

Desired and Foreseen Non-Establishment. It has already been shown how

market distortions can lead to situations in which a potential natural
resource processing activity will not develop beocause those distortions

have a negative impact on economic and oommercial evaluations of

| —




- 123 -

of the project. This occurs where the government considers some

other allocation of resources preferable to that which would have
resul ted from the free allocative play of undistorted (but imperfect)
market signals. Provided the government understands the full
implications of ites desired allocation of resources, it can be said
that the non-establishment of the activity was foreseeable and desired.

The following are examples of situations in which the non-
establishment of a given activity is fully consistent with governament
objectives. First is the extreme case where a government has decided
that domestic ownership of all industrial activities is an economic
aim derived from its political objectives. If foreign ownership is
prohibited, activities which can only be established on the basis
of foreign ownership (due to market imperfections) will not be
established and such an outcome will be desired by the government.
Similarly the government may have established policies which set
minimum levels for domestic value added; or 1limit payments for foreign
royalties, or prohibit domestic sales; or restrict new investments to
activities based on new technology. In such instances it can be said
that any activity which does not meet such criteria will not be
established because the government intended that they should not be
established. Thus, it can be assumed that the government has applied
its social weights for different allocations of resources in order to
eviluate the trade-offs between the establishment and non-establishment
of the activities and has consciously concluded that non-establishment
was the preferable outcome.

r——

Undesired tut Foreseen Non-Establishment. It is possible that a

government might decide to adopt policies which will clearly lead to
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the non-establishment of certain activities although it would

prefer to see such activities established. This would be an

undesired outcome of policies designed to achieve other foreseen

and desired allocation consequences. It can be argued that all

cases of undesired but foreseen non-establishment are due to !
policy inetruments which have the capacity to discriminate among

types of entrepreneur or activity. Across-the-board industrial
protection policies may discourage the non-establishment of export
orientated resource processing activities which the government

would, in principle, endorse. Such policies (in the absence of
political constraints against them) could be modified to provide
differential incidence of distortions such that the deeired activities
would be established and the undesirable activities would not

be established.

Desired and Unforeseen Non-Establishment. Of greatest significance in

the present context are those activities which the government would
like to have seen established but which evolution reports indicate
have not been established due to unforeseen policy consequences

in the market. They will be of two types. First, unforeseeable
changes in the market conditions relevant to the activity may alter
the impact of government policies. In a world characterized by
stocastic processes there will be many such cases and the only policy
response required is flexibility to adapt to changing circumstances,
The second type is of much more interest. Here desired activities
may not have been established because of the theoretically foreseeable
but actually unforeseen consequences of distortions. Non-establishment

e T

is frequently due to the impact of distortions created by policies
directed at achieving resource allocations not considered to be relevant

to the processing activity in question. The complexity of inter-

dependencies of the sconemy may mask the relevance of the apparently
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independent distortions. Consequently the trade-off calculations
based on social weights would not be carried out and therefore

no adjustments made to the original policies,

A simple example of such a situation would be one where an
agricultural income support policy for growers of a major food
crop riased the price (by lowering returns and therefore acreage)
of a secondary crop competing for the same land. The price increase
of the secondary crop might be such as to push the costs of an
activity processing that crop up to the point where domestic pro-
cessing would not be competitive on world markets. A more complex
example would be where policies designed to attract large inflows
of foreign aid a.nd/or private capital lead to the existence of an
overvalued exchange rate which reduces the potential demestic currency
earnings of export activities and consequently reduces the attraction
of investing in those activities (except where the aid or private
capital is used to provide compensation subsidized finance from the

activity in queltion).

Social Weights. Governments can, within limits (discussed below),
everride the dictates of the market. They can carry out a social
evaluation on the original assessment of the economic and cemmercial
viability of proposed natural resource processing activities. If
this indicates that an economically or commercially non-viable project
would be socially desirable, then the government can intervene in

the market indirectly via new distortions or directly as an entre-
preneur to bring about the establishment of that activity. Using its

civil servants' identification of reasons why certain activities
are not already established, the government can consider methods of
bringing about the establishment of those projects which meet its
criteria of social desirability.
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Governments need not regard market prices as reflecting true
social valuations (reflecting as they do given national and inter-
national income distributions and market imperfections and distortione
and not reflecting external economies and diseconomies. ) They can
also introduce non-economic and non-commercial factors such as
pelitical issues into their evaluations. However, they must,
implicitly or explicitly, attach some quantitative evaluation to
the resources used in an activity and its socially undesiradble
but non-pecuniary attributes, and also to the revenues and socially
desirable but non-pecuniary attributes it generates - such quantitative

evaluatiens are referred to as social weights.

Wumerous examples can be provided to show how social weights
can diverge from market prices, er be used to bring into the
evaluatien exercise factors, which would otherwise have been neglected.
These which follow are chosen to illustrate different situatienms.
With respect to input costs a government may, for example, consider
that at going market wages the sum of activities which entrepreneurs
would consider as commercially viable would be unlikely to generate
sufficient job opportunities to achieve the government's employment
targets. Here the government would have preferred the entrepreneurs
to have taken on that number of workers which they would have employed
if wage rates had been at some lower level. The ratio of this lower
level to the actual level indicates the secial weight which government
places on employment; the lower level itself is referred to as ’
s shadow price - that which the government attaches to labour. On ‘1
the revenue, or benefit side, the government may wish to follow a !
devel opment path requiring more foreign exchange than would be
generated by activities established by entrepreneurs on the basis of
commercial viability calculations. In this instance the government
(assuming that it does not wish to adjust its planned development path)



- 127 -

will attach a higher shadow price to foreign exchange than the
price which entrepreneurs can obtain in the market - the higher
price reflecting the higher social weighting which the government
places on activities whicl generate net inflowe of foreign exchange

(rather than activities which generate purely domestic currency flows).

Three examples of non-economic factors which entrepreneurs can
be reasonably assumed not to take into account in their evaluations
of commercial viability are environmental polution, regional dispersion
of industry, and defense. A government may, however, wish to ensure
that such factors are taken into account ond accord them e=ciial
weights in their social evaluation exercises, Thus it might prefer
activities which generate no environmental polution over those which
do, activities which will establish in rural or isolated communities
rather than those which would establish themselves (on the basis of
prevailing market prices) in the metropolis, and those activities

which produce defense equipment rather than those which do not.

The nature and extent of the divergences between actual {(or
estimated) market prices and shadow prices, or market determined
resource allocations and socially weighted allocations, will depend
on the nature of the government's objectives. C(Clearly, there is
no unique set of shadow prices, or social weights but a very large
range of possible sets of such prices or weights. The relevant set
of social weights for any government will vary as the nature of the
objectives varies (between different governments or for the same
government over time); as the constraints within which the government
is seeking to attain ite objectives vary; and according to how
successful the government was in moving towards its objectives
in the previous period,
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A full discussion of the process of formulating and implementing
a set of social weighte and associated shadow prices, and especially
of the serious complications which occur in the presence of multi-
dimensional objectives (which involve many intricate trade-off
calculations), or coalition governments, interest group lobbying
tactics etc. would go beyond the scope of this paper. Here it is
sufficient to point out that if a government is to take any position

at all other than acceptance of laissez-faire it must, consciously or

unconsciously, go through such a procees and establish (however
ephemerally) and apply a system of social weights and associated
shadow prices. For present purposes we must assume that the
government has gone through this process and has derived, in the
context of its knowledge of market conditione and technological
posgibilities, a system of social weights and associated shadow
prices, We must further assume that the government arrives at the
conclusion that some of the possible activities would be socially
desirable. On the basis of a civil servants' evaluation report
it will be able to assess the reason(s) why the activity has not
in fact been established. In other words, the government will find
its aspirations to be in "conflict” with the resource allocation
determined by the imperfect and distorted market.

When a government finde itself in conflict with the market -
in the sense described in the previous paragraph - it must decide
whether or not to intervene in order to move the system closer
to the attainment of its objectives. It can do this by introducing
policy instruments designed to remove or compensate for the effects
of imperfections and existing policy distortions. The purpose of
government intervention is 1o make potential but currently non-
existent activities commercially viable to private entrepreneurs or

to remove the criterion of commercial viability as the determinant

—
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of whether or not an activity is established. The desired outcome
would be an investment pattern in natural resource processing
activities which is considered to maximize some social benefit/
cost ratio. Thus, the government is intervening to establish
dominance in inputs for processing activities, or to remove the
commercial significance of a iack of dominance, for locations

in its territory.

Limitations to Intervention

The fact that a government is able to intervene in order to
stimlate the establishment of resource processing aotivities
which pasg its social evaluation tests does not imply that it will
be able to guarantee the outcome. Fven if establishment succeeds,
it may not be economically or commercially viable. Or the govern-
ment's capacity to provide adequate stimuli may be limited to
physical, financial, pelitical and international constraints on
its freedom of action. Hence the government may prove powerless
to bring about the successful establishment of a project highly
valued in social cost/benefit terms. The limitatiens which constrain
the government's ability to intervene successfully are each discussed
briefly below.

Governments are subject to the same information gaps as civil
servants and entrepreneurs (and possibly other gaps covering
commercial secrets). Uncertainties concerning the "success" (economic
or commercial viability) are not likely to be removed. All the
government can do is increase the rate of return obtainable by
entrepreneurs in order to induce them to overcome their risk averse-
ness and invest in the activity. But given the uncertainties,
some activities established in this way may fail - due to estimated
data proving incorrect. For example, supplies ef inputs may not be
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forthcoming at the estimated levels or at the estimated prices;
market potential studies may prove to have been over-ambitious,
available technology may prove to be more expensive to operate
locally than was anticipated, or lower cost supplies of the processed

output may appear from some unexpected location. !

Government support for one region, economic sector or even
individual firm, implies that other regions, sectors or firms
are discriminated against. The existence of such support necessarily
creates actual or potential opponents, drawn from those discriminated
against. The opposition may be direct or indirect; where the in-
cidence of the cost of of intervention is shifted to other groups
in the economy it will be indirect. Farmarked taxes are the obvious
example; others include multiple exchange rates, import controls,
or discriminatory tariffs for public utilities. If a government
feels it necessary, for political reasons, to accommodate the
interests of such opposition groups, then its ability to intervene

in support of natural resource processing activities will be constrained.

Governments formulate intervention policies within the context
of policy frames established by other countries, both individually
and collectively. This constrains government freedom to formulate
policy independently, limiting ite choice of policy instruments and,
perhaps, limiting the success of its interventionist policies, The
General Agreement on Tariffs and Trade (GATT) and also such agreements
a8 the Multifibre Textile Arrangement and the International Coffee
and Tin Agreements prohibit, more or less effectively, the use of
certain types of interventionist policy instruments. Any Contracting
Party to the GATT which uses direct export subsidies or instrumentis
which might appear to encourage "dumping” as defined by GATT, is
liable to find its policies negated by the retaliatory measures
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which other Contracting Parties to the GATT can impose under that
Agreement in such situations. Similarly, new exporis of a

processed natural resource to given market countries may be prevented
by policy measures which prohibit such imports via quotas or similar
devices or raise the price, via tariffs (which tend to escalate with
the degree of processing), of those products. While each sovereign
government is in theory free to adopt any interventionist policy
measure it wishes, in practice the effectiveness of some measures
will be reduced by the existence of policy frames established by

other governments, collectively or bilaterally.

Government efforts may be further limited if other countries

are developing (with or without government interventionist measures )

activities which will compete with the activity in the location

under consideration for either .nputs or markets. If such unforeseen
competition is effective, interventionist measures introduced by

the government in that location will be nullified. If the estimated
economic and commercial viabilities are changed to the extent that

the cost of interventionist measures required to induce the establish-
ment of tha¢ activity is increased to the point where it is no longer
acceptable to the government, the ranking of the benefit/cost ratio
of the activity will have fallen below that of other activities,

which the funds could have been used to support.

Policy Measures

On the basis of actual prices found in the market, entrepreneurs

will establish natural resource processing industries in locations
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which allow them to maximize the rate of return (after due

allowance for economic and political risk factors) from the
investment. Amongst the wide spectrum of factors which determine
rates of return, input prices (inclusive of taxes, tariffs, etc.)

and the output price are obviously important; inputs include
marketing, and transport of inputs cr output. Prices in different
locations will be determined by (a) their input endowment; (b)

their geographical location with respect to foreign supplies of
inputs and to potential markets; (c) market imperfections; and (d)
policy distortions (including those affecting exchange rates).

But a ranking of alternative locations according to gross margins
cannot provide full information as to relative profitability, be-
cause effective rates of return will also depend upon each location's
policies towards profits and towards foreign investors or monopolists.
In addition allowance may have to be made for likely future variations

in prices or policies,

Within the limits of input endowments and geographical position,
policy frames will play a major role in determining the relative
attractiveness of different locations to potential investors, whether
domestiz or foreign. Governments are constrained by physical, political
and international factors but they can still influence effective
market prices of inputs and outputs, as well as the extent to which
revenues generated by invesiment can be realised by entrepreneurs
in the form they desire. Thus the logical step, for a government
whose social evaluation exercises indicate a potential for processing,
is to investigate policy measures which might induce the establishment
of processing activities. Identification of problems which have
prevented establishment hitherto will help in the formulation of
necessary policy measures. Problems identified in preceding sections

of this paper indicate relevant areas of pclicy for consideration.
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Full discussion of the wide range of policy options open to
governments, and rigorous analysis of criteria for selection
from among those options, would take us beyond the scope of this
study.y Discussion here will be limited to a listing of all
illustrative examples of options available under s=ach of the
headings and to an outline of general criteria for the selection

of policy options.

Examples of Policy Options

Informatien centres can be established, geared to the collzsctioun
and dissemination of data on markei and technological developments.
Advertising campaigne mounted abroad can inform foreign entrepreneurs
of investment opportunities. Joint govemment/buaineee committees
can be established to exchange views on possible investment areas
and to ensure that domestic businessmen are aware of what support

the government will give to the establishment of processing activities.

The government can introduce duty drawback schemes and subsidies
to reduce prices of domestic resource inputs; foreign aid can be
sought to reduce capital costs; labour subsidies can be provided
(or training cuets met from government funds); public utility prices
can be subsidized to selected activities; discriminatory infrastructure
development policies can be encouraged; national shipping or air
lines can be set up; and agricultural price support schemes can

be varied or replaced by farm income support schemes.

The government can raise domestic currency realizations by, for
example, operating multiple exchange rates, or by devaluation,
by paying subsidies on exports, ur by tying incentive schemes

to _export performance (e.g. privileged access to scarce import licenses).

y For such a discussion and analysis see "Industrial Development PPolicies",
Je Cody, H. Hughes and D. Wall (eds.), UNIDO/World Bank (forthcoming).
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Policy measures to increase net profits to enterprises include
various forms of tax relief such as tax holidays, exemptions
from specific taxes, generous and accelerated depreciation and
expense allowances, deduction schemes for marketing costs, and

subsidy schemes related to net foreign exchange earnings.

Restrictions on establishment can be removed completely, or
selectively, for example by allowing otherwise prohibited or
restricted entrepreneurs to establish export orientated natural
resource processing activities in specific product lines and/or
according to specified criteria such as export performance, local
ownership participation, or restriction to specific geographical

areas (e.g. export processing zones).

In order to improve access to foreign markets governments can
negotiate bilateral agreements, participate in multilateral negotiations
aimed at liberalizing world trade arrangements in specific or
general product areas, seek to join group marketing arrangements,
establish state trading organizations and/or join product cartels
(in order to improve bargaining strength), or establish distribution
facilities abroad.

The government can negotiate cooperative market sharing
ar.:angements with rival suppliers thereby limiting foreign competition.
It may also create state-owned enterprises, removing commercial
viability as a necessary condition for establishment.

Made-to-Measure versus Uniform Policy Packages. The problems pre-
venting estatlishment will vary and the nature of the package
of policy measures designed to induce their establishment will
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therefore also vary from case to case, GCovernments have to

decide whether to design their policy packages on a made-to-

measure - i.e. case by case basis -~ or on a uniform basis -

i.e. provide the same degree of inducement to all non-existent
activities. Firm (or sector) specific packages of incentives

are costly to design and administer and also provide openings

for corruptien. The issue will turn on whether the government
wishes to ensure that a specific set of processing activities

is established; if so it will adopt a made-to-measure approach

as this will make it possible to relate the incentives to the
specific reasons for non-existence of those activities. If, however,
it wishes to achieve a given level of aggregate processing activity
regardless of product composition, the government may favour

the administratively less costly and less corruption-prone uniform
approach: a given level of incentive may be provided to all activities

until the desired level of processing activity is established.

Not all theoretically appropriate packages (whether made-to-measure
or uniform) will be practically possible. They may include measures
which are mutually inconsistent or they may be ruled out by the
constraints referred to above. While inconsistencies must be dealt
with directly by reformulating policy packages, governments have the
capacity to ease the effect or, or to remove, many constraints by
negotiation at the domestic, regional and global levels.
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