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EXECUTIVE SUMMARY
 

The Office of External Research, the U.S. Department of State,
 
engaged SRI International to:
 

" 
Analyze factors affecting the location of processing facilities
 
of selected minerals in the less-developed countries (LDCs).
 

" 
Forecast the levels of production by level of processing in the
 
LDCs and developed countries (DCs) over the period 1980-1990.
 

" Evaluate the policies of LDCs and DCs that could affect the dis­
tribution of processing facilities.
 

Policy analysis of mineral processing cannot be performed effec­
tively in the aggregate or by stage of processing. For both DCs and
 
LDCs, commodity-by-commodity 
 economic analysis by stage of processing
and then country-by-country review of specific policies are required.
 

The minerals selected for specific analyses are bauxite, copper,

and iron. Forecasts of consumption and production in major countries are
 
based on existing plans and policies.
 

Policy analysis of LDCs focused on 
a review )f major mineral pro­
ducers including:
 

Major Producer Mineral
 

Jamaica, Brazil, Surinam, Bauxite
 
Guyana, Guinea, Indonesia,
 

Venezuela
 

Chile, Peru, Zambia, Zaire Copper 

Brazil, India, Liberia, Iron and
 
Venezuela 
 steel
 

From the reviews of these countries, the following three were selected 
for more intensive policy analysis: Jamaica (bauxite), Zambia (copper),
 
and Liberia (iron ore).
 

The analysis of policies of DCs affecting location of processing
facilities centered on those of the United States. Included in the anal­
ysis were policies on tariffs, the generalized system of tariff prefer­
ences, guarantees of foreign private investment, quantitative restrictions 
on trade, and World Bank financing. 



Research Approach
 

The methodology consisted of several detailed analyses and economic
 
forecasts to determine the effects of policies 
on mineral processing in
 
LDCs. First, a technoeconomic profile was 
compiled, and production,

consumption, and trade by stage of processing were forecast for each

mineral. Second, LDC and DC policies were examined in relation to their
 
effects on production and trade.
 

Selected policies of each LDC were examined to determine their
 
effect on private-sector decisions to 
invest in local processing facili­
ties. Quantitative analysis 
was based on previously published data.
 
The structure of the analysis is shown in Table S-1.
 

The analysis in each case began with the identification of the po­
tential advantages and disadvantages for LDCs to process minerals within
 
their countries. These possibilities were considered with regard to
 
income, foreign exchange, employment, investment, production, and 
sec­
ondary linkages. The analysis then determined how selected LDC policies

would influence private-sector attitudes and decisions if 
the processing

provi-les a net advantage to the LDC. 
 These attitudes and decisions are
 
affected by policies on exchange rates, investment controls, labor market 
restrictions, taxes, and credit and ownership and by the political envi­
ronment.
 

Economics of Minerals Processing
 

The economics of locating minerals processing facilities differ by

mineral and by stage of processing. These differences are capsulized 
be I ow. 

Aluminum processing from alumina is dependent on low-cost energy
(usually hvdroelectric) and may be done away from the source of the 
alumina. On the other hand, 
the substantial savings in transportation
 
costs make it economical 
to process bauxite to alumina at or near the
 
bauxite source.
 

The two stages of processing bauxite are alumina refining and aluminum
 
smelting. The first stage, alumina refining, most commonly consists of
 
the extraction of alumina from bauxite through the Bayer process. The
second stage, aluminum smelting, is achieved through the use of the 
Hall-Heroult process. 



Table S-i
 

POLICY ANALYSIS TYPOLOGY
 

Mineril-Specific Aspects
 
Macropolicies 


Trade 


investment 


Monetary 


Fiscal 


Policy Instruments 


Tariffs 


Quantitative
 
restrictions, non­
tariff barriers
 

Export and import
 
subsidies & taxes
 

Ownership 

Repatriation 

Concessions 

Income tax 

Royalties 

Depreciation 


Exchange rates 

Capital markets 

Borrowing and credit 


Infrastructure 

Operating subsidies
 

Income tax
 

Constraints
 

Marketing agreements
 

Investment climate
 
Mining code/policies
 
Foreign technology
 
Resource base
 
Energy
 
Pollution
 
Real costs
 
Foreign exchange
 

Savings
 
Inflation
 
Interest rates
 

Budget
 

)
 



Processing of ore into smelted and refined copper is 
now done eco­
nomically at 
or near the location of the mine." Copper processing is
 
accomplished in two stages: 
 smelting and refining. Refining normally

is most economically done in the same facility as 
the smelting because
 
the copper needs to be heated only once.
 

Iron ore 
and iron processing facilities generally are located near
 
the markets for final product-, rather than the iron ore sotrce.t The
 
costs of transporting iron and steel 
are not significantly different
 
enough from those for iron ore to warrant locating processing facilities 
near the mine site. For most types of pig iron and steel, large-scale

production and dependable markets are important factors in determining
 
cost advantages. The LDCs generally have small domestic markets for
 
steel products and have difficulty selling their products in international
 
markets.
 

Trends in Mineral Processing in Less-Developed Countries
 

Expansion of minerals processing in LDCs is forecast on the basis
 
that substantial changes will not occur in current DC or LDC policies or 
the current general investment climate in the principal mineral-producing 
LDCs. Policy changes, for the most part, would not be expected to affect 
production before 1985. The historic and forecast share of LDC produc­
tion by mineral and stage of processing is shown in Table S-2. The ex­
pected trends for the three minerals are summarized below: 

0 Copper--LDCs are expected to increase their share of world first­
stage copper processing (smelting) from 35% in 1975 to 42% in 
1985 and second-stage processing (refined copper) from 24% to 
34'4 in the same period. Their share of copper ore production 
will rise more slowly, from 45% to 49% during this period. 

The two stages of copper processing are smelting and refining. In the 
first stage, the dried copper concentrate is melted, at which point the 
reduced copper becomes about 947, pure and is separated from the iron
slag. The second staie is the purification stage and includes electro­
lytic re i-nin g of the copper. 

tIron ore is processed first into pig iron and then into steel. The
 
process is typically performed in 
an integrated steel mill at one loca­
tion. 



Table S-2
 

LESS-DEVELOPED COUNTRIES' SHARE OF WORLD MINERALS PRODUCTION
 

BY STAGE OF PROCESSING AND WORLD CONSUMPTION
 

1955-1990
 

(In Percent)
 

Stage I Processing
 

Pig or Stage II Processing
 
Mine Production Smelter Sponge Refined Consumption
 

Bauxite Copper Iron Alumina Copper Iron Aluminum Copper Steel Aluminum Copper Steel
 

1955 
 -- 14 13 -- 37 5 -- 17 3 -- 4 7.8 

1960 58.5 46 27 -- 39 15 1.0 19 9 2.7 6 12.2
 

1965 56.6 43 29 15.6 37 10 2.1 20 7 4.0 7 10.5
 

1970 54.4 41 30 20.1 34 9 3.7 21 8 5.4 7 
 11.9 

1975 47.8 45 34 18.6 35 11 7.4 24 10 7.3 12 13.4 

1980 * 45 34 19.2 38 11 8.5 29 12 6.9 12 17.3 

1985 * 49 36 22.1 42 15 16.2 34 16 7.4 15 19.6 

1990 * 51 39 -- 44 19 -- 37 21 -- 18 22.3 

Slight decl,'e.
 

Source: SRI International
 



* 	Bauxite--Modest growth from 19% 
in 1975, is expected in the LDC
 
share of alumina production but the share of aluminum production

is expected to increase from 7% to 
16 by 1985. The share of 
LDC bauxite production is expected to fall slightly in this 10­
year period. 

* 
Iron--LDC's share of both first-stage (pig) and second-stage 
(steel) iron ore processing is expected to grow from 10%-11% in 
1975 to 15%-16% by 1985. Most of the growth in iron processing

will be in the larger LDCs to serve their domestic markets. LDC 
share of iron ore production will grow more slowly from 34% 
to
 
36 in this time frame.
 

Public Benefits Versus Private Returns
 

The employment, balance-of-payments, and value-added benefits from
 
mineral processing in LDCs appear to be relatively small in 
the cases
 
examined in this study. Processing of minerals is capital-intensive,

requires substantial imported machinery and equipment, and adds far less
 
domestic value than does mining itself. 
Government policies designed to
 
effectively influence decision: in favor of locating processing facili­
ties within the countries do not appear to have substantial social ben­
efits to outweigh the costs to be incurred.
 

Tax revenues to the ore-producing country are based principally on
 
the "economic rent" provided by the mineral resource itself rather than
 
from the processing facility. 
 Thus the existence of a local processing
 
facility would not substantially increase tax revenues relative t) taxes
 
earned on the production and sale of ore. 

Description of Policies in Less-Developed Countries
 

Four basic types of policies are identified that affect the location
 
of forward processing of minerals. These policies are listed in order
 
of importance ,n Table S-3.
 

* 	 Monetary and capital policies cover exchange rates, borrowing, 
and credit. The ability of private operators to finance con­
struction and operations of forward processing facilities and 
the price (in host country currency) of the proceised minerals 
influences profitability and return on investment. 

* 
Fiscal policies deal with providing needed infrastructure, sub­
sidizing government--or even privately owned companies, and
 
taxing income earned by 	 companies and individuals. 

" 	Labor policies that affect forward processing cover training 
programs, wage laws, and requirements to train and/or use local 
worlers. 

* 
Trade and investment policies include restrictions on imports or
 
exports, ownership rights, and control of plant operations.
 

vAi 
£ 



- Table S-3 

TYPES OF POLICIEIS 'rIIAT AFFEI'CT MINERALS PROCESSING IN LESS-DEVELOPED COUNTRIES 

Examples of Example: of Mineral-
Pol it! . ic.'t ion Speciii' ppl icationies 	 .lacroapp1 

Monetary and capital 

Exchange rote Flow should the exChange rate be Should tie ex(hange rate discriminate 
set? against or in favor of mineral 

Indistries? 

Borruwing and Is the supply of funds avail- Should tile government reduce the cost 
credit able for credit sufficient? of credit by yiving loan guarantees 

to the mine,'al sector? 

Fiscaal
 

Infrast ructure low should the 'overnment spend Through wha channels (nin the govern­
its funds to Fmuild infra- men t best prov ide infrastructure par­
structure? tiCu larly suiLted to further mineral 

process ii, 

Subsidies 	 Should any portion of the ShouId the 1inrr,ls industry in par­
economy he subsidized? ticular be subsidized? 

Income tax 	 At what rate should al income Shoul.d minerals companies be taxed at 
tax he apil lc''d? a rate different from other companies? 

Lab o r
 

Tra Ir.::i low should the goveenment help Under what circumstances should the 
schools and universities to goveLrnment speceiia] iv ncourage 
adjust their programming to increased capacity for the training 
meet the needs Of their of mlineralIs processill, TiNmngIers or 
economy? laborers? 

Wages 	 Shl01d 1iinlana wat',s he estab- Shoul.d a different minlimum wage be 

Fished? set for mlllnerals company cml Foyees? 

rade anld lovets [tacol 

Qiiant ttlLe WhaLt types of rest rittlions When shlold restrictions and barriers 
restrictions and shlid he placed On imlOrting le diffeirent for the inerlh indus­

nontar 1ff hairiers inld e:.:pirtling, goods anld S.' lViCes? try tla for other :aVctOl-s? 

Ihrnrhiip HIOwshould al diist ction' he m lade Should i inerals at'tivitiCS be treated 
b'twtt'Tl when 11 vate o\''nersh ip di f-rentl v from oLher l't iv i ties ill 
is Or i imit i.pror Fatc? Lili' ecO'om01y'? 

7
 



Impacts of Policies of Less-Developed Countries
 

Monetary, capital, fiscal, labor, investment, and trade policies
in LDCs have widely varying effects on the minerals sectors in each 
country. The extent of a country's ecenomy-wide or mineral-specific

policies on processing may be determined only by 	 examining the individual 
country. However, 
pacts expected by 

some 
stage 

generalizations 
of processing, 

can 
as sh

be 
own 

made with 
in Table 

respect 
S-4 and 

to 
dis­

im­

cussed below. 

" 	LLC policies can influence but, within reasonable policy limits, 
cannot detcrmine where minerals processing facilities should be 
located. The underlying economic characteristics of specific 
mineral technologies, costs, and markets provide the key deter­
minants for this decision. 

" 	LDC policies can influence rhe level of investment in local min­
eral extraction; in some cases, this also influences the level
 
of investment in local processing facilities.
 

" 
LDC policies primarily influence mining and processing investment
 
at 	the initial stages of investment deliberations. 

* 	 Government policies have their strongest effects on first-stage 
bauxite and copper processing. In second-stage alumina process­
ing or first-stage iron ore processing, the economic disadvantage 
of locating facilities near the prior stage of production cannot 
be overcome without substantial government subsidies. 

" 	Policy stability rather than the specific characteristics of any
single policy or policy change probably is more important because 
it affects long-run investment decisions. Further, the combina­
tion of policies directly or indirectly affecting mineral and 
processing investments in most cases is far more important than 
any single specifically mineral-related policy. 

* 	 The LDC macropolicies are ranked as monetary, exchange, and tax 
policies being most important; labor and employment policies are 
important; and trade and investment policies appear least impor­
tant. Expropriation is considered separately. 

" 	Less overvalued exchange rates, increased availability of credit, 
and reduced levels of taxation all increase profitability. How­
ever, they are most effective on first- and second-stage copper 
processing and first-stage bauxite processing. 

* 	 Provision of adequate infrastructure, increased training of 
nationals, and attractive wages for minerals processing personnel 
serve predominstely to increase profitability in the long term. 

" 	The increased profitability from polici-s specified would in turn 
increase the quantity of processing in the LDCs. The DCs would 
also be affected through heightened international competitiveness 
caused by higher returns in the DCs. Depending on relative cost 
structure, Cs may be forced to operate more efficiently (at 
lower cost) or to increase their levels of protection from 
imports. 



Monetary and capital
 

Exchange rate 

Credit 


Fiscal
 

Infrastructure 

Subsidies 

Tariffs and taxes 


Labor
 

Training 

Wages 


Trade and investment
 

Tariffs, Quantita­
tive Restrictions,
 
Nontariff Barrier 


Ownership 


other
 

Bauxite levy 

Expropriation 


Table S-4
 

POLICIES IN LESS-DEVELOPED COUNTRIES THAT AFFECT
 
MINERALS PROCESSING BY STAGE OF PROCESSING
 

Copper Bauxite 

Stage I Stage II Stage I Stage II 


X X X
 
X X X
 

X X X X
 
X X X 

X X X 


X X
 
X X
 

X X X 

X X X 


X X
 
X X X X 


Iron Ore
 
Stage I Stage II
 

X X
 
X X
 

X X
 
X X
 

X X
 



Several policies reduce profitability and production of min2rals
 
processing in LDCs. 
 At a minimum, the economic efficiency of
 
such operations will deteriorate and possibly require subsidiza­
tion. DC processing operations would appear more attractive and
 
may thus be increased. The return-reducing policies are:
 

- More overvalued exchange rates 

- Reduced availability of credit
 

- Increased levels of taxation
 

- Inadequate provision of infrastructure 

- Reduction in training of nationals
 

- Inadequate wages for minerals processing personnel.
 

* 	The bauxite levy specifically acts to reduce the returns from
 
bauxite mining and perhaps alumina and aluminum production. All 
other things being equal, imposing this levy will in the long
 
run shift such production away from the LDCs that impose it.
 
Bauxite producing DCs should benefit.
 

" 	Expropriation inhibits further private investment; because large

capital resources are required for mineral investment, such
 
actions may also deter financing of substitute investment by the
 
public sector.
 

* 	The effects of expropriation policies of LDCs vary, but would be
 
expected 
to shift production away from the developing to the 
developed countries. Processing in LDCs would be decreased, and 
proportionately increased in DCs. 

" 	 Trade and investment policies of LDCs have less noticeable im­
pacts on both the LDCs and the DCs. Import restrictions and
 
protective tariffs are effective in securing the domestic market
 
for domestic production. However, such policies lead to high­
cost goods and are effective only in large countries. 

" 	Private foreign participation in minerals extraction and pro­
cessing in most LDCs is often at least a preliminary prerequisite 
to the development of the minerals sector. sums of moneyThe 
required for projects of this type are normally so large that 
public funds, even those available in relatively large amounts 
(such as those of the International Bank for Reconstruction and 
Development) , are inadequate. If LDC wants to forward processan 

its minerals either in the present or in the near future, it is 
often to the coun try's advantage to have amiable relations with 
private corporations. The LDC can do this in part through a set 
of policies that are attractive (or at least not unattractive) 
to private interests. 



Description of Policies in Developed Countries
 

The key policies of DCs determined to significantly impact minerals
 
processing in LDCs were identified and are shown in Table S-5. They

include trade, investment, and tax policies. Trade policies wLre found
 
to be most important in inhibiting the flow of processed minerals into
 
major markets of the DCs.
 

Tariffs are the most common form of trade policies. Because they 
either add to price of
the the product paid by the consumer, reduce the 
price received by the producer, or some combination cf the two, they 
reduce the competitive position of minerals processed in LDCs or other 
exporting nations.
 

The general structure of tariffs also influences the structure of
 
trade and international distribution of investment. 
 Tariffs are usually
low or nonexistent for raw materials and tend to increase with the degree
of processing. This structure keeps prices low for raw materials paid
 
by mineral processors in DCs, but it permits increases in prices they
 
can charge for processed minerals. Thus, their profit margins on pro­
cessing and the rate of return on investment are expanded.
 

Most DCs have instituted a general system of preferences (GSP) to 
help LDCs develop their manufacturing and industrial base. GSP reduces
 
tariffs on many products manufactured in LDCs. The GSP helps counteract
 
the impediments to trade arising from tariffs, but the actual extent of
 
its coverage of minerals products is rather narrowed by a variety of
 
limitations.
 

Nontariff barriers also inhibit LDC exports to DCs. Examples are 
the current reference or minimum pricing on steel products imported into 
the United States and a potential restriction on imports of copper shapes 
into the United States. 

The Overseas Private Investment Corporation (OPIC) has been estab­
lished in 
the United States to provide insurance and guarantees against
 
noncommercial 
losses, including foreign exchange convertibility, war, 
and expropriation, sustained by private companies investing in LDCs. 
Similar programs have been initiated in other DCs, and this type of 
action helps to offset risks inherent in overseas investments and to 
encourage more private investment in LDCs. 

Tax policies of DCs affect the rate of return on investment received
 
by multinational companies investing in LDCs. 
 The savings from reduced 
taxes on income earned in LDCs could be used to encourage direct invest­
ment in forward processing. 

If
 



Table S-5
 

TYPES OF DEVELOPED COUNTRY POLICIES THAT AFFECT MINERALS PXOCESSING
 

Policies 


Trade
 

Nominal tariffs 


Effective protection 


The generalized system 

of preferences 


Nontariff barriers 


Investment
 

Investment guarantees 

and insurance 


Tax
 
Income tax 


General Applications 


Tariffs set to inhibit imports of 

products into DCs 


No or very low tariff for raw 

materials; higher tariffs for 

processed materials 


Elimination or reduction of 

tariffs or products produced in 

LDCs 


inhibit imports of products into 

DCs 


Risk insurance for companies and 

banks investi.g in LDCs 


U.S. tax policy changes rate of 

return on investment for U.S. 

companies' investments in LDCs 


Specific Examples
 

Tariffs of about 7% charged on
 
steel product imports
 

No tariffs on bauxite or alumina
 
imports; tariffs of 6% on wrought
 
alumina imports
 

20% of LDC exports of copper prod­
ucts to United States enter duty­
free
 

Reference or minimum pricing for
 
iron and steel imports
 

Insurance covering $1.3 million
 
in U.S. company aluminum ingot
 

manufacturing plant in Brazil
 

Because of 1976 Tax Reform Act,
 
reduced tax rate for U.S. corpora­
tions operating in Latin America
 
will be eliminated.
 



Impacts of Developed Country Policies
 

Most of the findings on policies of DCs are mineral-specific. Gen­
eralizations are difficult to make. However, it was found that:
 

" 	Policies of DCs tend slightly to be discouraging forward process­
ing in LDCs.
 

" Trade barriers of DCs restrict the entrance of processed minerals
 
into major markets.
 

" 	Policies of DCs are not significant in expanding direct invest­
ment in minerals processing in LDCs.
 

" 	Loans, investment, and policy guidance offered by international
 
financial institutions can be significant for LDC investment in
 
minerals and mineral processing.
 

* 	OPIC policies to provide more attractive insurance and guarantee
 
terms and to expand financing for mineral investment may stimulate
 
additional processing of bauxite and alumina in several LDCs, but
 
it is not clear that they will. Restrictions on OPIC services
 
for copper investment effectively preclude their help in the area
 
most logical to attract investment.
 

" 	The increased U.S. personal income tax burden on persons working
 
abroad will serve to increase the cost and reduce the supply of
 
U.S. nationals available to work in LDC mineral industries.
 

Findings concerning policies of DCs affecting processing of specific
 
minerals in LDCs are as follows:
 

Reductions in U.S. tariffs on copper products would provide gen­
eral support for additional processing and/or revenue in LDCs,
 
possibly Chile, Zaire, and Peru. However, the problem of finan­
cing probably is a more significant deterrent to expanding facil­
ities in LDCs than the current tariffs.
 

" 	Reductions in U.S. tariffs on aluminum products would provide 
general support for additianal processing in LDCs, possibly 
Brazil and Indonesia. 

" 	Reductions in U.S. tariffs on steel would not provide substantial
 
support for steel production in LDCs because most LDCs do not
 
enjoy internationally competitive cost or quality advantages.
 

" 	Exclusi-on from GSP for 90'/ of U.S. copper imports from LDCs
 
effectively reduces the value of GSP for almost all copper prod­
uct exporLing LDCs. In view of other actions under consideration
 
to 	 limit inlorts, there is littl, likelihood that the competitive 
need criteria will be relaxed for copper.
 

" 	GSP provides some incentive for LDC aluminum exports to enter the
 
U.S. market. 



" 
GSP probably does not stimulate processing of iron ore in ore­
producing LDCs. Rather, it provides 
an advantage for Taivan
 
and South Korea, which process imported ore.
 

" Reference pricing on steel imports 
to trigger anti-dumping tariffs
 
will restrict U.S. entry of low-cost foreign steel. 
 At 	this time,
 
it is not clear that this does provide disincentives to LDCs pro­
cessing for export because of their relatively noncompetitive
 
position.
 

" 	U.S. quotas on specialty steel imports do restrict the market for
 
selected LDCs--Brazil, Argentina, and Korea; however, they account
 
for a small share of U.S. imports.
 

" 	Any further restriction on U.S. copper imports through higher

tariffs or quotas would be a disincentive to investment in pro­
cessing in LDCs.
 

" 	U.S. export restrictions on scrap steel, effective in 
1973-74,
 
provided a disincentive for steel manufacturers in LDCs to build
 
low-cost facilities dependent on imported scrap 
to meet domestic
 
or foreign demand. A statement by the United States to avoid
 
future export restrictions could tend 
to 	remove this disincentive.
 

Summary
 

It does not appear to be in the interest of the LDCs, DCs, or the
 
United States to take a position in favor of the adoption of special

policies of developed or developing nations directed toward the promotion

of minerals processing in LDCs. 
 Each country, each mineral, and each
 
stage of processing need to be examined separately to determine the costs
 
and benefits of 
specific policies in each case.
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I 	INTRODUCTION
 

Purpose
 

The purpose of this project as stated initially by the Department
 
of State was to:
 

" Study the forces that encourage, limit, or inhibit the processing 
of raw materials within the less-developed countries (LDCs). 

" Identify opportunities ever the next decade for expanding such 
processing.
 

* 	Analyze the impacts of such processing on the world economic
 
system, particularly in the United States,
 

The study focuses on the iron, steel, aluminum, and copper industries,
 
but examines the lessons learned for possible applicability to other
 
areas.
 

At the first meeting of the interagency review group, the following
 
more specific objectives were agreed upon:
 

* 	Examine the following factors that affect the distribution of
 
investment and production by level of processing in selected
 
LDCs and developed countries (DCs):
 

- Basic economic factors
 

- Economic and political policies of LDCs
 

- Economic and political policies of DCs.
 

" 	Develop a baseline 15-year forecast of the distribution of invest­
ment and production by level of processing in selected developing
 
and developed countries on the basis of current and expected
 
policies.
 

" 	Identify the policy changes that could affect this pattern of 
distribution and evaluate the likely effects of these policy 

changes. 

During the second in-process review of working papers held on March 1, 
1978, additional emphasis was placed on identifying policies of DCs and 
LDCs and on examining the impacts of such policies on both. Following 
the March meeting, agreement was reached to concentrate the report on 
policy assessments, trectting the descriptive material developed on the
 
technology, and markets and costs as background working papers. This 
report is designed to serve the needs of the policy-oriented audience. 
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Scope 

The study was limited to an analysis of aluminum, copper, and iron,

with implications to be drawn for the general field of minerals process­
ing, if possible. 
The time period examined included 1960 to 1977 with
 
forecasts through 1990.
 

Case studies of specific countries were used as appropriate to iden­
tify policies and economics necessary 
to form the basis for analysis.
 
Countries examined included:
 

Aluminum: 
 Jamaica, Brazil, Surinam, Guyana, Guinea, Indonesia,
 
Venezuela
 

Copper: Chile, Peru, Zambia, Zaire
 

Iron: 
 Brazil, India, Liberia, South Korea, Taiwan, Venezuela.
 

Detailed analysis of three LDCs was conducted. The decision as to
 
which countries to examine in detiil 
was based predominantly on the rela­
tive magnitude of production and the availability of information regardinE

the mineral sectors of the respective cnnrnmies. Country selection also
 
considered variety in the form of ownership ot the mineral companies such 
that each case study reflected different patterns of control and owner­
ship. Detailed policy studies were made of Jamaica (aluminum), Zambia
 
(copper), and Liberia (iron). Analysis of policies of DCs was limited
 
principally to 
the United States, and to tariffs, quantitative restric­
tions, and foreign investment incentives.
 

Methodology
 

The research was conducted in several tasks. Industrial profiles
 
were developed for each mineral, including technology, costs, markets,

and financing. 
Existing policies of DCs and LDCs affecting minerals
 
processing were described. 
Forecasts were made of consumption and pro­
duction by stage of processing for principal DCs and LDCs.
 

The analysis and evaluation of policies affecting minerals process­
ing were divided into DC and LDC policies. For DC policies, attention
 
was focused on U.S. tariffs, the generalized system of tariff preferences,
U.S. quantitative restrictions (where appropriate), U.S. foreign invest­
ment insurance and guarantee program, and financing by the World Bank. 

The conceptual framework used for LDC policy analysis and evaluation 
was to determine factors affecting private profits under specified sets 
of policies and then to evaluate the factor and product market distor­
tions introduced by :pecific policies in terms of the likely effect on 
processing investment decisions.* Quantitative analysis was based on 
information from previously published material. A typology of policies
and policy constraints was used, as shown in Table 1, to structure the 
analysis. 

See Scott R. Pearson and John Cownie, Commodity Exports and African
 
Economic Development (D.C. Health and Company, 1974). 
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Table 1
 

POLICY ANALYSIS TYPOLOGY
 

Mineral-Specific Aspects
 

Macropolicies 


Trade 


Investment 


Monetary 


Fiscal 


Policy Instruments 


Tariffs 

Quantitative
 

restrictions, non­
tariff barriers
 

Export and import
 
subsidies & taxes
 

Ownership 

Repatriation 

Concessions 


Income tax 

Royalties 

Depreciation 


Exchange rates 

Capital markets 

Borrowing and credit 


Infrastructure 


Operating subsidies
 
Income tax
 

Constraints
 

Marketing agreements
 

Investment climate
 
Mining code/policies
 
Foreign technology
 

Resource base
 
Energy
 
Pollution
 
Real costs
 
Foreign exchange
 

Savings
 
Inflation
 
Interest rates
 

Budget
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The policy evaluation methodology is designed to assist in answer­
ing a set of questions. First, what are the advantages and disadvantages
 
for LDCs of processing minerals in LDCs? These include income, foreign
 
exchange, employment, investment, production, and secondary linkages. It
 
is noted that once the economic rent is collected from natural resource
 
extraction, it 
cannot be taken in multiples on each stage of processing.
 

Second, if the LDC gets a net advantage from processing, how do
 
selected LDC policies influence private sector attitudes and decisions?
 
These are affected by exchange rate policies, investment controls, labor
 
market restrictions, tax, credit and ownership policies, and the political
 
environment.
 

These questions were addressed in the policy analysis. For each
 
mineral and each country examined, the basic economic structure of the
 
industry was described and analyzed. Then, the existing sets of policies
 
affecting investment, production, and trade were specified and analyzed
 
in terms of their impact on the level of processing.
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II MINERALS PROCESSING: ECONOMICS AND OUTLOOK
 

This chapter presents both background on the importance of the LDCs 
in providing and processing aluminum, copper, and iron and steel, and 
bistorical and forecast data on the degree of the processing of these 
.inerals in the LDCs. It also provides an overview of the factors that 

affect the degree of processing in the LDCs, including technology, costs, 
markets, and government policies. These discussions are based primarily 
on the technoeconomic factors for each of the three minerals presented 
in the three working papers on the minerals and the descriptions of
 
policies of individual countries presented in the policy working paper
 
annex.
 

Trends in Mining and Processing in Less-Developed Countries and
 
Assumptions Used 

Table 2 summarizes the principal historical data and SRI forecasts 
for aluminum, copper, and iron and steel, presented in terms of the LDC 
share (percent) of worldwide mining and Stage I and Stage II processing.
Historical data presented are tiken from issuesnumerous of etallgesell­
schaft and World Metal StatisLics. Forecasts (for 1980 and beyond) have 
been projected by SRI. The forecasts are based both on specific plants
and plant expansions of which SRI is presently aware and on the past 
experience of SRI's minerals staff derived from conducting many projects
about these minerals. Further, SRI based its forecasts for alumina and 
aluminum production on the assumption that non-bauxitic reserves will not 
be an important source of aluminum production through 1990. 

As Table 2 indicates, the LDCs have been accounting for a declining 
share of world bauxite production, an increasing share of iron ore, and 
since 1970 an increasing share of copper ore production. These trends 
are expected to continue. 

For first-stage processing of alumina, copper smelter, and pig or 
sponge iron, LDCs are expected to continue increasing their share, begun
in 1970. For second-staye processing in all three minerals, the LDCs 
are expected to continue their long-standing increase in share. By 1990, 
the LDCs will have increased their share of world copper smelting by 30% 
and refining by 507, from 1975; for processed iron and steel, the shaie 
will increasc by 737 and 100,; for alumina, the share will rise slightly, 
but for aluminum, the share will more than double. 

Thus the outlook for more processing of minerals in the LDCs is very 
positive, i.e., it is growing in absolute and relative terms. These fore­
casts are based largely on known plans for specific investments country 
by country.
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Table 2 

LESS-DEVELOPED COUNTRIES' SHARE OF WORLD PRODUCTION
 
BY STAGE OF PROCESSING AND WORLD CONSUMPTTON
 

1955-1990
 

(In Percent)
 

Stage I Processing
 

Mine Production 
Bauxite Copper Iron Alumina 

Smelter 
Copper 

Pig or 
Sponge 
Iron 

Stage II Processing 
Refined 

Aluminum Copper Steel 
Consumption 

Aluminum Copper Steel 

1955 -- 41 13 -- 37 5 -- 17 3 -- 4 7.8 
1960 58.5 46 27 -- 39 15 1.0 19 9 2.7 6 12.2 
1965 57.6 43 29 15.6 37 10 2.1 20 7 4.0 7 10.5 
1970 54.4 41 30 20.1 34 9 3.7 21 8 5.4 7 11.9 
1975 47.8 45 34 18.6 35 11 7.4 24 10 7.3 12 13.4 
1980 45 34 19.2 38 11 8.5 29 12 6.9 12 17.3 
1985 49 36 22.1 42 15 16.2 34 16 7.4 15 19.6 
1990 Slight 51 39 -- 44 19 -- 37 21 -- 18 22.3 

Decline 

Source: 
 SRI, with information from Metallgesellschaft and World Metal Statistics (numerous issues)
 



In the aggregate, the LDC share of world production of aluminum,
 
copper, and steel is forecast to rise substantially faster than the LDC
 
share of world consumption. Thus developed countries will be importing
 
relatively more processed minerals from the LDCs than from DCs.
 



Bauxite and Aluminum' 

Economics of Processing Bauxite and Alumina
 

It is usually more economically efficient to process bauxite into
 
alumina at the mine site than at any other location because bauxite
 
transport costs are high and it can be economical to use imDorted energy.

As shown 
in Figure 1, it takes from 4 to 7 tons of bauxite to make 2 tons
 
of alumina. Shipping bauxite to 
alumina production facilities can in­
crease the cost of delivered bauxite by up to 50%. Although alumina
 
production facilities are energy-intensive, they are not extremely energy­
intensive (as are aluminum facilities); and they usually run on thermal
 
energy. At current prices, 
these factors allow for relatively cost­
effective alumina production using imported energy supplies.
 

In light of the above, alumina production has increasingly been
 
taking place in principal LDC bauxite mining areas. 
 In 1966, Canada,
 
West Germany, France, Japan, and the United States together produced 56%
 
of the world's alumina from imported bauxite. Table 3 shows that Jamaica
 
and Surinam almost tripled their alumina production levels in the period
 
1965 to 1975. By 1975, production from the five developed countries had
 
decreased ti only 37% of the total. Through 1985, Jamaica and Surinam
 
as well as Guinea, Guyana, and Brazil are all expected to increase the
 
amount of alumina they will be producing, with the largest relative in­
crease coming from Brazil.
 

Even though alumina production is increasing in the LDCs, it has
 
changed little in relative terms. The LDC share of alumina production as
 
a total of all alumina production is as follows:*
 

Year Percent
 

1965 15.6
 

1970 20.1
 
1975 18.6
 
1980 17.1
 
1985 20.2
 

The reason for the decrease between 1970 and 1980 is the rapid expansion
of alumina production in Australia and Japan, the former a bauxite mining 
country and the latter an importer of bauxite. By 1980, Japan's expansion

of alumina production will end, but Australia's will continue through 
1985. 

Sources: Metallgesellschaft, SRI International
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BAUXITE
 

MINING
 

4 TO 7
 

TONS OF
 

BAUXITE
 

ALUMINA ELECTRIC POWER THERMAL ENERGY 
REFINERY (kilowatt hours) (million Btus) 

1.95 TONS 
500 30 

ALUMINA 

ALUMINUM 
617,500SMELTING 

1.0 TONS
 

PRIMARY
 

ALUMINUM
 
IFINGOT
 

METAL
 

FABRICATION
 

0.9 TON 

OF 

PRODUCT 

Btu = British Thermal Unit. 

SOURCE: SRI International 

FIGURE 1 SIMPLIFIED ALUMINUM PRODUCTION CYCLE 
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Table 3 

PRODUCTION OF BAUXITE, ALUMINA, AND ALUMINUM BY COUNTRY
 
1965-1975 AND OUTLOOK
 

(Millions of Metric Tons)
 

Production 1960 1965 1970 1975 Ten-Year Outlook
 

Jamaica
 

Bauxite 5.8 8.7 12.0 11.6 No significant growth 
Alumina -- 0.8 1.8 2.2 2.9 by 1985 
Aluminum None None None None None 

Surinam 

Bauxite 3.5 4.4 6.0 4.8 Slight growth
 
Alumina -- 0.4 1.0 1.1 1.4 by 1985
 
Aluminum -- 0.03 0.05 0.04
 

Guinea
 

Bauxite 1.4 1.6 2.5 10.6 Strong growth
 
Alumina -- 0.5 0.6 0.6 1.2 by 1985
 
Aluminum None None None None None
 

Guyana 

Bauxite 2.5 2.9 4.4 3.8 Slight growth
 
Alumina -- 0.3 0.3 0.3 0.5 by 1985 
Aluminum None None None None None 

Brazil
 

Bauxite 0.1 0.2 0.5 1.3 Strong growth
 
Alumina -- 0.1 0.1 0.2 1.2 by 1985
 
Aluminum 0.02 0.03 0.06 0.12 0.7 by 1985
 

Sources: 	 Metallgesellschaft for actual figures;
 
SRI International for 10-year outlook
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Currently, Australia, the United States, Yugoslavia, Greece, France,
the USSR, Romania, Hungary, and China all mine bauxite (see Table 4). 
 As
a group, the DCs mined more bauxite than the LDCs in 1975; 
DCs produce 42
million metric tons of bauxite compared with 38 million metric tons pro­
duced in LDCs. 
 Shifting alumina production to bauxite-mining countries

could conveivably leave shares between developed countries and developing

countries unchanged.
 

The econonics of aluminum production are quite different from those
of alumina production. 
 Aluminum smelters are extremely energy-intensive

and use mainly hydroelectric (rather than thermal) energy. 
The avail­ability of low-cost power has been the major determining factor in smelter
site location. Developing countries have about 65% 
of potential hydro­electric resources, 
but account for only 20% of the world's hydroelectric
 
energy output. As 
a result, aluminum production has remained mainly in
the developed countries. 
 LDCs account for approximately 7.5% of current
aluminum production. This is an increase from the 
1965 level of less
 
than 1%, but is 
still quite small.
 

Those LDCs 
that produce aluminum are not necessarily those that
 
produce bauxite. 
Only Brazil and India, two relatively minor producers
of bauxite, produce aluminum. The major developing country bauxite
ducers, Jamaica and Guinea, do not have aluminum smelters. Further, 

pro­

several developing countries process alumina from other countries (see
Tables 5 and 6). The countries engaged in processing imported 
 alumina are Venezuela (refining alumina imported from Jamaica), Mexico, Ghana,Argentina, and Indonesia (using alumina imported from Australia). 

There are greater economies of scale in alumina production than inaluminum production. Aluminum plants consist of groups of potlines, theaverage capacity increment being 80,000 metric tons per year. There arerecommended minimum and maximum sizes for aluminum plants,* but these donot usually interfere with the development of aluminum smelters where
other conditions (i.e., inexpensive energy) are appropriate. 

Alumina plants usually onare built a larger scale, and often capitalcosts per unit of output arc reduced when larger plants are built. The
minimum sizes, however, are of a magnitude which do not turn out to be
restrictive to most potential alumina producers.
 

For an aluminum plant, minimum plant 
size is 60,000 to 80,000 metric tons
 
per year; maximum size is 320,000 metric tons per year.
 
For an alumina plant, minimum plant size is 400,000 metric tons per year,maximum size is 2,000,000 metric tons 
per year.
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Table 4
 

PRODUCTION OF BAUXITE
 
(Thousands of Metric Tons)
 

1960 1965 1970 1975 Ten-Year Outlook 

Developed countries 

Oceania 
Australia 70 1,186 9,256 21,003 Continued strong growth 

North America 
United States 2,030 1,680 2,115 1,831 No significant growth 

W'est.rn Europe 
France 
Greece 
Yugeslavia 

2,067 
884 
, 

2,664 
1,274 
1,574 

3,051 
2,292 
2,099 

2,563 
3,244 
-,306 

Slight decline 
Strong growth 
Strong growth 

Subtotal 3,976 6,512 7,442 8,113 

Eastcrn Europe 
USSR 
Romania 
Hun ary 

3,300 
88 

1,190 

4,700 
i08 

1,478 

5,400 
776 

2,022 

6,000 
779 

2,889 

No significant growth 
No significant growth 
Slight growth 

Subtotal 4,778 6,286 8,198 9,668 

Total--DCs 10,854 15,664 27,011 40,615 

Developing countries 

Latin America 
Brazil' 
Dominican Republic 
Gu'ana 
Haiti 
Jamaica 
Surinam 
Venezuela 

121 
689 

2,511 
347 

5,837 
3,455 

--.. 

188 
942 

2,919 
383 

8,651 
4,360 

--

510 
1,086 

4,417 
657 

12,010 
6,022 

1,277 
785 

3,829 
522 

11,571 
4,750 

Strong growth 
No significant growth 
Slight growth 
No significant growth 
No significant growth 
Slight growth 
Possible growth 

Subtotal 12,960 17,443 24,702 22,734 

Africa 
Guinea 
Ghana 
Sierra Leone 

1,378 
194 

--

1,600 
319 
207 

2,490 
337 
449 

10,641 
353 
716 

Strong growth 
No significant growth 
Slight growth 

Subtotal 1,572 2,126 3,276 11,710 

Asia 
China 

India 
Indonesia 
.lalaysia 
Turkey 

350 

387 
396 
459 

--

400 

707 
688 
857 

10 

500 
1,374 
1,229 
1,139 

52 

800 
1,268 

992 
703 
570 

No significant growth 
Slight growth 
No significant growth 
No significant growth 
No significant growth 

Subtotal L2,262 4 3,533 

Total--LDCs 16,124 22,231 33,272 38,777 

Major nv. 	hau:.: ite sources are bein:, developed in the remote Amazon region. 

Sources: 	 Aetallgesellschift and World Metal Statistics for actual figures;
 
SRI Intirnational for l0-year outlook
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Table 5 

PRODUCTION OF ALUMINA
 

Projected
 

Developed countries
 

Oceania
 
Australia 


North America 
Canada 

United States 


Subtotal 


Western Europe
 
France 

Germany, F.R. 

Greece 

Italy 

Spain 


Turkey 


Yugoslavia 

Ire land 

Subtotal 


Eastern Europe

USSR 

Romania 

hlungary 
Czechoslovakia, E. Germany 

Subtotal 


As ia
 
Japan 


Other developed countries 

Total 

Deve loping countries 

Latin Amrfica
 
Brazil 

(;,uyaoai 

.amaic. 

Surinam 

Venezuela 

Subtotal 


Asia 
India 

Indone sia 

Ch i na 

'L,' iwan 

Sub t 1l 

Af r i ca
 
(;u iIeil 

Sierra, Leone 


Subtotal 

Other dew loping coOntries 

Tot al 

(Thousands 

1966 


307 


900 

5,310 


6,210 


845 

603 

73 


270 


95 


1,886 


2,600 

95 


288 

-

2,983 


662 


245 


12,293 


68 
302 

804 

407 


....... 


1,581 


170 

180 

350 

525 

525 


35 


2,491 


of Metric Tons)
 

Actual 

1970 1975 


2,152 5,127 


1,105 1,134 

6,050 4,738 


7,155 5,872 


1,004 1,089 

757 1,246 

312 475 

313 697 


-- 46 

125 297 

2,511 3,850 


2,600 3,400 

200 400 

441 /75 

. --

3,241 4,575 


1,285 1,565 


232 230 


16,576 21,309 


119 241 
317 303 

1,797 2,242 

1,036 1,148 


3,269 3,934 


327 337 

270 350 
-

597 687 

610 639 

610 639 

42 46 

4,518 5,306 

1980 


7,000 


1,250 

7,200 


8,450 


1,300 

1,750 

600 

950 

400 


200 


1,500 


6,200 


3,800 

500 

800 

150 


5,250 


2,750 


300 


30,450 


400 
300 

2,850 

1,400 


4,950 


750 

600 
160 


1,510 

700 

700 


t0 


7,260 

1985
 

10,200
 

1,250
 
8,300
 

9,550
 

1,300
 
2,100
 
1,200
 
1,150
 

800
 

200
 

1,500
 
800 

9,050
 

4,500
 
500
 

1,200
 
150
 

6,350
 

2,750
 

1,100
 

39,300
 

1,200 
400 

2,850
 
1,400
 
1, 000 

6,850
 

1,250 
400 
600 
160 

2,410 

1,200 
500 

1,700
 

200 

11,060 

Sources: *'ILta l I e I Iselhaft for actual figures; SRI International for projected figures 
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Table 6
 

PRIMARY ALUMINUM PRODUCTION
 
(Thousands of Metric Tons)
 

Actual Projected 
1960 1965 1970 1975 1980 1985 

Developed countries 

Oceania 12 88 206 323 400 550 

North America 
Canada 691 753 962 880 1,050 1,400 
United States 1,827 2,499 3,607 3,519 5,200 5,800 

Subtotal 2,518 3,252 4,569 4,399 6,250 7,200 

Western Europe 
France 235 340 381 386 450 500 
Germany, F.R. 169 234 310 678 800 900 
Italy 84 124 147 190 300 600 
Netherlands -- - 75 258 300 350 
Norway 171 276 522 595 750 950 
Spain 29 53 120 210 300 400 
United Kingdom 29 36 40 308 350 450 
Other Western Europe 148 215 422 627 750 I,100 

Subtotal 865 1,278 2,017 3,252 4,000 5,250 

Eastern Europe 
USSR 700 1,200 1,700 2,150 2,500 2,500 
Other Eastern Europe 155 238 366 480 600 900 

Subtotal 855 1,438 2,066 2,630 3,100 3,400 

As ia 
Japan 133 294 728 1,013 1,500 1,600 

Africa -- -- -- 76 t0 150 

Total 4,383 6,359 9,586 11,693 15,350 18,150 

Developing countries 

Latin America 
Brazi I 18 30 56 121 225 650 
Venez ie Ia - -- 22 52 350 350 
Other Latin America -= 23 89 97 150 500 

Subtotal 18 53 167 270 725 1,500 

As i a 
India 18 64 161 167 300 400 
Indonesia -- -- -- -- -- 250 
Other Asia 8 19 44 225 300 700 

Sub LOta I 26 83 205 392 600 1,350 

Africa -- -- -- 273 400 650 

Total 44 136 372 935 1,725 3,500 

Includes Yugoslavia and Turkey. 

Sources: metallgesellschaft for actual figures; SRI International for projected figures 
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Demand
 

Aluminum demand has increased over the last two decades. Table 7
 
summarizes past world primary metal consumption and gives SRI's future
 
projections. Future growth rates 
are down significantly from growth
 
rates in 1960-1974. However, despite these lower growth rates and be­
cause the level of aluminum consumption will be greater in the future,
 
the absolute level of annual tonnage increases will be greater than in
 
the past (see Table 8).
 

Table 7 

PAST AND FUTURE GROWTH OF PRIMARY ALUMINUM CONSUMPTION 

Annual Per Year Growth 
Growth Rate 
 Total Tonnage Growth (millions of metric
 

Year (percent) (millions of metric tons) 
 tons per year)
 

1960-1974 
 8.9 9.64 0.69
 

1976-1980 5.5 3.36 0.84 
1981-1990 4.5 9.54 0.95 

The major concern for the aluminum industry in view of projected consump­
tion increases is its ability to expand production fast enough to meet
 
estimated demand. 
 Year-end 1976 aluminum smelting capacity was 15.7 
million metric tons, about 1.5 million metric tons less than the projected 
1980 demand. 

For both alumina and aluminum production, the forecasts for 1980 are 
based on specific new plants and plant expansions of which SRI is aware. 
The 1985 and L990 forecasts reflect SRI forecasts of world demand allo­
cated among supplying countries based on technoeconomic considerations 
and SRI judgment of the likely evolution of political trends affecting 
investment countr' by country. 

Industry Structure 

The dominant chairacteristic of the international aluminum industry
is the concentration of production of bauxite, alumina, and aluminum in 
a few major multinational companies. The six large integrated companies 
own over 507 of the world's bauxite production, about 60% of the alumina 
product ion, and nearly 507, of the aluminum production capacity. The 
great majority of trade in bauxite and alumina, and to a smaller extent 
aluminum, is accounted for either by ownership ties of the integrated 
multinational aluminum companies or by long-term contracts. 
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Table 8 

ANNUAL WORLD PRIMARY ALUMINUM DEMAND 
(Millions of Metric Tons) 

Actual Projected 
1960 1965 1970 1974 1975 1976 1980 1985 1990 

Western Europe 1.28 1.57 2.60 3.43 2.88 3.51 4.09 5.18 6.31 

North America 1.64 3.02 3.70 5.47 3.80 4.77 6.16 7.46 8.71 

Latin America and Africa 0.08 0.16 0.30 0.55 0.56 0.53 0.76 1.09 1.58 

Asia 0.23 0.48 1.29 1.80 1.68 2.27 2.90 3.80 4.82 

Total Western World 3.23 5.23 7.89 11.25 8.92 11.08 13.91 17.53 21.42 

Total World 4.18 6.64 9.93 13.82 11.60 13.96 17.32 21.89 26.86 

Projected 	aluminum demand is determined on a country-by-country basis, for 30 countries (or regions).
 
The methodology relates historical aluminum consumption with GNP and population. The past consumption
 
pattern is then used, along with future GNP and population estimates to calculate future metal demand.
 

Sources: 	 Metallgesellschaft and World Metal Statistics for actual figures; SRI International for
 
projections
 



In 
1974, seven bauxite-producing countries--Australia, Guinea,
Guyana, Jamaica, Sierra Leone, Surinam, and Yugoslavia--established the

International Bauxite Association (IBA). 
 This group was expanded to 11
by 1975, with the addition of Haiti, the Dominican Republic, Ghana, and

Indonesia; India is considering joining the group. 
The IBA's activity

is limited to bauxite.
 

The most significant action taken by the bauxite-producing nations
in 1974 was a substantial increase in bauxite taxes. The bauxite levy

is not a uniform levy, consistently applied by all members of the IBA.

It is 
a tax that takes different forms from country to country, and

sometimes from region 
to 
region within a specific country. Most fre­
quently, the bauxite levy comes in the form of a production tax, in­creasing and decreasing only on the basis of tons mined (e.g., in Jamaica).
In this way, the levy rate is constant regardless of the amount of oremined or 
the returns from the mining operations. A second form of bauxite
levy is a simple profits tax (as is found in Guinea). The more money

earned from bauxite production, the more tax the 
 company pays. The last
form is that of a royalties 
 tax. Such a levy (used in Australia) is in
itself used in different ways, but 
 in general has both some production
tax and profit tax characteristics. 
 This was initiated by Jamaica,

which legislated a nearly sevenfold increase in its revenue from the ore

and established a tax 
levy based on 7.0% to 8.0% of 
the U.S. list price
of aluminum ingot. otherMany bauxite-producing countries have also
established or raised taxes. 
 Brazil, which will begin exporting large

quantities of bauxite in 1978-79, has to date expressed no desire to agree to the IBA goal of high taxes or for that matter to join the IBA. 

The bauxite-supplying countries have required that new mining oper­ations be 517 domestically owned. The Jamaican government recently
acquired a controlling interest in the bauxite-mining activities ofseveral U.S. producers in Jamaica. Joint ventures of multinational com­panies with the participation of state-owned companies in 
bauxite pro­
ducing countries are already under way. 
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Economics of Copper Processing
 

Although the input characteristics for first stage copper processing
 
(smelting) and second stage copper processing (refining) are quite differ­
ent, because of high bulk and weight of unprocessed and semiprocessed cop­
per, putting both smelting and refining close to the ore source usually
 
saves money and energy.
 

Table 9 shows that copper smelting takes substantially more energy
 
and money than copper refining. Four times as much po;er is needed to
 
smelt one ton of concentrated copper ore as to refine one ton of smelter
 
copper. The relationship between supplies used as inputs into the two
 
processing stages is quite different. Five times as much money for sup­
plies goes to the smelting stage as to the refining stage, and it takes
 
more labor to smelt than to refine copper. The amount of capital needed
 
to produce one ton of refined copper is approximately one-half that needed
 
to produce a ton of smelter.
 

There are substantial economies of scale in copper smelting. Smelt­
ers are usually constructed such that one smelter has sufficient capacity
 
to accommodate the output of three or more fairly large mines. In the
 

Table 9
 

INPUT REQUIREMENTS FOR PRODUCING ONE TON OF REFINED COPPER*
 

Amortized
 

Capital
 
Power1 Labor Supplies and Interest
 
(,h) (hours) (dollars) (dollars)
 

Mining 2.2 8.5 127 85
 

Concentration 4.6 11.2 109 115 

Smelting 7.6 9.0 37 52
 

Refining 1.9 8.5 7 28 

Total 16.3 37.2 280 280
 

Based on an "average" production center in the southwestern
 
United States in mid- 1977.
 

All fuels converted to their electrical energy equivalents. 

Source: SRI International
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major copper production centers in developing countries, copper concentrate
 
from some of the mines is thus transported relatively short distances to 
the smelter sites, which are most often very close to the major mines. It 
is not economical to have smelters in nonmining countries because of high
transportation costs. The reason for this is that copper ores, even when 
concentrated, are bulky and heavy. To transport concentrates to smelters 
via ocean routes would cost slightly less than 5% of the price of the re­
fined copper. 

Copper refining, on the other hand, does not show important economies 
of scale because output capacity is increased in small increments--by add­
ing standard, small-volume tanks or refining cells. This operation is 
neither complex nor especially capital-intensive. The advantage of a pro­
cessing facility that integrates smelting with refining comes from reduc­a 

tion in energy needed. With a continuous process, smelted copper is kept
 
hot for refining, eliminating the reed to use energy to reheat the metal.
 

Until recently, many refineries have been sited with the end user in 
mind. Refineries were built in the developed countries to allow quick re­
sponse to changing markets. Today, markets for refined copper have ac­
cepted standardized refined 
 products. Further, market information is
 
transmitted much more quickly than it used 
 to be, and refineries qeparated
 
from markets can maintain rap:d response rates.
 

Copper production capacity in principal developing country producers
initially included at least some integration (see Table 10). In 1955, all 
four countries refin d at least one-half of their smelted copper. 

Tables 11, I2, 13, and 14 show historic and forecast levels of ore, 
smelted and refined copper production, and refined consumption by major
producing country. Chile, Zambia, and Zaire have been most successful in 
forward processing their mined copper ores. Chile and Zambia process a 
large fraction of their mined ore at present; Zairo is forecast to sub­
stantiall\, increase its degree of forward processing by 1990. 

A sharp upward trend is forecast for copper mining in the LDCs be­
cause the. have alimost_ all the hi gh-grade reserves remaining in the world. 

The share of smel ter production by developing countries is forecast 
to increase s1u)stantially by 1990. There are four basic reasons for this. 
First, some dev loping countries have enacted policies to restrict exports 
of coppe r ores giving foreign investors in mines an incentive to invest in 
smelters. Fo r exanple, Chile, Mecxico, and Peru hiave imp1emented export 
taxes on less proc' ssccd output. 

Second, some dev'loping countries have enacted policies that restrict 
the repatriation of profits to encourage foreign investors in mines to 

About $0.03 per pound in 1978. 
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Table 10
 

COPPER PRODUCTION IN ZAMBIA, CHILE, ZAIRE, AND PERU, 1955-1990
 
(Thousands of Metric Tons of Contained Copper)
 

Production 1955 1960 1965 1970 1975 1980 1985 1990 

Zamb ia
 

Mine 359 576 696 684 677 605 625 515
 

Smelter 348 576 696 683 659 605 625 515
 

Refinery 180 403 522 581 629 605 625 515
 

Chile 

Mine 434 532 585 692 828 920 1,270 1,520
 

Smelter 406 505 558 647 724 820 1,150 1,490
 

Refinery 241 226 289 461 535 740 1,100 1,450
 

Zaire
 

Mine 235 302 289 389 495 510 510 560
 

Smelter 232 302 289 386 463 480 480 520
 

Refinery 115 145 152 190 226 360 360 480
 

Peru
 

Nine 43 184 180 212 174 440 560 720
 

Smelter 32 164 158 176 1.56 400 480 640
 

Refinery 28 30 43 36 53 340 360 540
 

Sources: Metaligesellschaft for 1955 through 1975; SR1 International
 

for I980 through 1990
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Table 11 

MINE PRODUCTION OF COPPER
 
(Thousand Metric Tons of Contained Copper)
 

1955 1960 
Historic 

1965 1970 1975 1980 
Projected 

1985 1990 

Developed countries 

Americas 
United States 
Canada 

905 
296 

980 
399 

1,226 
461 

1,560 
610 

1,280 
713 

1,540 
735 

1,600 
735 

1,760 
830 

Subtotal 1,202 1,379 1,687 2,170 1,993 2,275 2,335 2,590 
West Europe 134 157 183 244 287 375 415 465 
East Europe 37 53 80 155 362 575 575 575 

USSR 335 500 750 925 1,100 1,140 1,320 1,650 
Australia 48 1.11 92 158 219 205 240 300 
Japan 73 89 107 120 85 80 80 80 

Total 1,829 2,289 2,899 3,772 4,046 4,650 4,965 5,660 

Developing countries 

Amer i cas 
Chile 
Peru 
All others 

434 
43 
78 

532 
184 
82 

585 
180 
84 

692 
212 
85 

828 
174 
91 

920 
440 
240 

1,270 
560 
460 

1,520 
720 
580 

Subtotal .555 798 849 989 1,093 1,600 2,290 2,820 

Africa and Mid-East 
/ambia 
Zaire 
All others 

359 
235 
-69-

576 
302 
105 

696 
289 
136 -­

684 
389 
212 

677 
495 
263 

605 
510 
290 

625 
510 
245 

515 
560 
395 

Subtotal 663 983 1,121 1,285 1,435 1,405 1,380 1,470 
Asia - Oceania 65 172 196 324 722 735 1,115 1_1525 

ToLal 81283 1,953 2,16b 2,598 3,250 3.740 4,785 5,815 
Crand total 3,112 4,242 5,065 6,370 7,296 8,390 9,750 11,475 

Sources: MetaIlgeselIsc haft for actual figures; SRI for projected figures 
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Table 12 

SMELTER PRODUCTION OF COPPER
 
(Thousand Metric Tons of Contained Copper)
 

Historic Projected
 

1955 1960 1965 1970 1975 1980 1985 1990
 

Developed countries
 

Amer icas 
United States 1,004 1,119 1,325 1,561 1,313 1,500 1,665 1,965 
Canada 257 361 385 465 496 670 700 700 

Subtotal 1,261 1,480 1,710 2,026 1,809 2,170 2,365 2,665 

West Europe 198 333 434 566 512 730 810 905 

East Europe 34 62 88 140 371 525 540 540 

USSR 335 500 750 925 1,100 1,140 1,320 1,650 

Austra.l ia 38 72 80 1_0 180 200 240 300 

Japan 82 247 337 606 - 742 680 680 720 

Total. 1,948 2,694 3,399 4,383 4,714 5,445 5,955 6,780 

DeVeloping countries 

AIrIL, r i cens 
Chile 406 505 558 647 724 820 1,150 1,490 
Peru 32 164 158 176 156 400 480 640 
All. others 56 51 55 64 92 270 410 565 

Subtotnl 494 720 771 887 972 1,490 2,040 2,695 

Africa and Mid-East
 
Zamb a 348 576 696 683 659 605 625 515 
Zaire 232 302 289 386 463 480 480 520 
All others 44 63 1.20 211 224 305 345 375 

Sutotal 024 941 1,105 1,280 1,346 1,390 1,450 1,410 

As in - Oceanin 18 84 109 139 244 450 755 1,265 

IotaL I . 13 6 _,_74 5 1,.985 2,30( 2,562 3330 4245 5,.37 

(rand toLal 3,084 4,439 5,384 6,689 7,276 8,775 10,200 12,150 

SotIres: Metal!es e IIsI.l'aft for actal figures; SRI for projected figures-
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Table 13
 

REFINED COPPER PRODUCTION
 
(Thousand Metric Tons of Contained Copper)
 

Historic Projected
 
1955 1960 1965 1970 1975 1980 1985 1990
 

Developed countries
 

Americas
 
United States 1,436 1,643 1,957 2,034 1,609 1,935 2,150 2,450
 
Canada 263 
 378 394 493 529 605 770 840 

Subtotal 1,699 2,021 2,351 2,527 2,138 2,540 2,920 3,290 

West Europe 847 985 1,164 1,320 1,383 1,330 1,465 1,635 

East Europe 72 90 136 192 432 610 630 640
 

USSR 430 610 875 1,075 1,420 1,310 1,520 1,900
 

Australia 39 84 
 93 146 193 205 245 300
 

Japan 113 248 366 705 819 850 
 850 900
 

Total 3,200 4,038 4,985 5,965 6,385 6,845 7,630 8,665
 

Developing countries 

Americas 
Chile 241. 226 289 461 535 
 740 1,100 1,450
 
Pert, 28 
 30 43 36 53 340 360 540
 
All othtrs 37 31 49 73 100 295 560 650 

Subtotal 306 287 381 570 688 1,375 2,020 2,640 

Af'rica and Mid-East
 
Zamb ia 180 403 522 
 581 629 605 625 515 
Zaire 1.1.5 145 152 190 226 360 360 480 
Al 1. others 1.5 32 118 235 29012 99 410 

Subtotal 310 560 706 870 973 1,200 1,275 1,405 

Asia - Oct.ania _20. _11.0 _123 __3148 __322 282 605 1,140 

Tot"1 636 957 1,o 0 .,588 1.983 2,57 3,900 5185 
(;rand total 3,836 4,995 6,195 7,553 8,368 9,702 1-1,530 13,850 

SoUrces: Metallgesel.lchaft for actual figure; SRI for projected figures 
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Table 14
 

REFINED COPPER CONSUMPTION
 
(Thousand Mtric Tons of Contained Copper) 

_Historic 
 Proiected
 
1955 1960 
 1965 1970 1975 1980 1985 1990
 

Developed countries
 

Amer icas 
United States 1,363 1,225 1,846 1,854 1,396 2,288 2,570 2,920
Canada 126 107 209 229 196 264 290 320 

Subtotal 1,489 1,332 2,055 2,083 
 1,592 2,552 2,860 3,240
 

West Europe 1,469 1,921 2,178 2,479 2,414 2,952 3,275 3,670 

East Europe 115 150 2.13 305 475 525 570 625 

USSR 395 652 783 985 1,200 1,345 1,510 1,710
 

Austral ia 52 
 72 102 113 125 115 130 150
 

Japan 105 304 428 821 822 i'180 1,420 1,720 

Total 
 3,625 4,431 5,759 6,786 6,628 8,669 9,765 11,115
 

Developing couiuries 

Amer i( a, 
Chi le 
[I,. ru 

Al IIt 1ers 

35 
--
46 

13 
1 

76 

73 
2 

92 

21 
4 

159 

27 
1Il 

275 

n/a 
n/a 

510 

n/a 
n/a 

815 

n/a 
n/a 

1,235 

S11bt (ota1 81. 90 167 184 310 510 815 1,235 

Africa and Nid-Ilast 
Zamnh i.a 
Za I ri. 
Al I WLhers 

2 

--
20 

1 
1 

29 

--

3 

42 

--

I 
47 

2 

2 

84 

n/a 
n/a 
134 

i/a 

n/a 
185 

in/a 
n/a 

255 

Suh()tl 1 22 31 45 48 88 1.34 185 255 

As i a ­ ()eaii a 37 185 190 270 468 530 675 875 

rot; 1. 140 '306 402 502 866 1 174 .1675 2,365 

(railtd tot.m I;3,765 4,737 6,161 7,288 7,494 9,843 11,440 13,480 

Soiirc,: MeLal gs I'Isel'h.ft ft r ;a'etial I figures; SRI for [irojected figures 
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reinvest in smelters. The decision by the Southern Peru Copper Company
 
to build a copper smelter in Peru serves as an example.
 

Third, the bulk and weight of copper concentrates still cause copper 
smelters to be located near mines to save transportation costs, especially 
for medium- and low-grade ore mines. 

Fourth, smelters emit substantial air pollution and DCs have enacted
 
environmental policies that have increased 
 the costs of smelter construc­
tion and operation. The analysis of environmentally required capital and
 
operating costs in U.S. indicate 
that they add from 5-14¢ per pound to 
the price of refined copper. Developing countries, on the other hand, have 
not yet imposed additional costs for pollution control. 

The share of refined copper production by developed countries has in­
creased substantially over the past 20 years and is forecast to continue 
to increase through 1990. During the historical period, large integrated 
plants such as Kennecott in Chile and N.C.C.M. and R.C.M. in Zambia were 
introduced. These, and other companies were nationalized in the late 1960s 
and early I970s. Subsequently, there was a substantial expansion of for­
ward processing by the nationalized industries in Peru, and a lesser ex­
pansion in the nationalized industries of Zambia and Zaire. The increase 
in relative refinery production by developing countries is likely to con­
tinue because of policies adopted by producing countries, such as export 
controls or taxes imposed on smelter copper (e.g., Chile, Peru, Mexico). 
The nationalized Zambian and Zairc industries have chosen to refine their 
blister copper as a matter of policy.
 

Industry Structure 

The copper industry is characterized by two types of producers: the 
vertically intergrated companies and the custom smelters and refiners. 
The integrated group is active in every stage of copper production, from 
exploration through the output of refined copper and copper semis. This 
grotup includes the large government mining companies as well as the tradi­
t ional copper producers. 

The custom group relies on purchased raw materials and the toll pro­
cessing of customer materials. Some of the largest refiners in the world 
fall into thmis class of producers. 

There has been a trend toward goverument ownership and control of 
the copper industrv thmroughiout the world. The mechanisms used by govern­
ment incltde: 

* Ott right controI--USSR, Chile (CODELCO). 

* Government ownership with private company operator (service con­
tract), with eluitv participation (Panama/Texasgulf) or without 
(Iran/Anaconda), Zaire (GECAMINES). 
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" 
Government majority participation--Zambia (MINDECO).
 

" 
Government minority participation--Brazil.
 

In all cases, government has further control by requiring national
 
equity (Mexico), or in the granting of export licenses 
(Australia). While 
all of these forms of control are expected to increase in the future, it 
appears that the service contract :mchanism will become more favored as a 
means of reconciling the desire for nationalism and the requirements of 
economic pragmatism. 
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) t
Iron Ore, Iron, and St .s'.1... ."
 

" 7' i ' i. '" Economics of Processi-ng 


The recuirements and characte ristits of process ing iron ore' differ;
 
considerably from those of processing bauxite and copper. First, both
 
bauxite and copper ofrc go througli two processing stages: bauxite has re­
fining (alumina product ion) and smel. ting (aluminum production) stages,
 
and copper has smelting (producing blister) and rc, fining (producing
 
cathode) stages. Tiese, plrocesse's for the two minerals can be (and often
 
are) pce rformed aii different locat ions. ron ore, on the other hand, is
 
typicnlly processed inoto pig i ron and Lten steel at onel ocation.
 

Secodl , wicrcas tlit'rn is subsLantial demand in the DCs for copper 
and alumi num producced by i1DCs, the industrialized countries import only
 
very sa;ill amounts of Ll)C steel . There are sevraI reasonq for th is. 
Oun' reason is that producin luligh-qualitv steel requircs know-how and 
precision. It is gnerall iv he! i 'ved that LCs produce steel products 

that art i an inferior quli:ty to1DC steel prolduts. Anothier reason is 
thalt many Lirg,', iliteglTagt 'd comparnlic' own and/or operat' ilron ore mines 
in deve loping cot rlie, .clih i ta tire impo rt ed iron ore feeds directly 

into tlit'ir DC-hised stce ficilit t Ng.lcg~r Ittwersl hip and market ing ar­
rangi nitn supptit tis tyin t" moining and processing strc'ture . Further, 
many.' sttcl plaints loa;ltcd in tire dcvolepp'd countr ies Operate at less than 
capacity. It is in the WiresLs oif the owners ttf the stool plants to 
keep operating IlteeIs hligh , thius redcilug the m;rrginai l cost of Mo ihr nlir'­
put. A multim t intiial coraliniry h;vinlg excess capacit\y in one .1ocat ion would 
not want to WiIld additional capacitv in a nrc'w location uniless the cost­

price stcittn , bstan tliated such an act ion. Current market conditions 
do not aippe;r to favor MNC buildig of steel plants in IDC iron ore min ­

ig egili t r i e . 

'lhi rd, miul t inat ional copipanies li Loricallv have not played substan­
tiaLl roles ini iron arild steel productiLon in developing countries. This is 
bec;ause iron ore proctessinig has ieon taxing place in LI)Cs for a longer pe­
riod tihan have colpper and lb;uxit Lepirocess ing. Especially in their early 
y''rs, multIinitiaIl corporations were riot as compeLIt:ive in iron ore pro­
c'c, ilrig as in the iroccessing of other i nerals. Mutiniatlonals often ex­

ploit tlir rhi IIltv to invest very large sums by focusing on capital­
initesnsiVc iildustries wlrt' tit iiiv' ' level invc'strirent requi rement tends 
to discourage' toript tition. ,\ccorldingly, as tice forward proccssing of 
i rorn ar' is Ie'ss c pitail I ntoiiiVri tiynlr tie forward processing of bauxite 
arird copper, c'ctor I.p irin ; lN(L; wouldI hrve a corm tctit ivc' advantage in 
lite porat';;i fa bu;i texitc;indcc:hlpc r ov te proc'ssing o iron ore. 

It, t'ttrtu f ekc diffcli culth'al',a e r It' ficwich't' t liIc snoiomi'cI i f 
forl r(n I ti trtihrtt tpro ;ilor ith wor'ld c'et foru :t below irl plrice the prod­
ri'[I. Btr na ani inr tegra teI tiptr.';iair Inut's lc',ss ci 'gy thani a noninttgra'ted 
opt' ion, t Io 's t ton I t ii atld of prcoducing stc'l is israllI through aill 

irrtegrar ed siteal mill. Sitli i fa'c iity require's a lirgc' iniiLal inve'stmnent 
anrid i 1ntis tct'onoial ';! I ..]hit'ri o t' atedl tln;o large scalt. ''o I-rillin ilntoc­
grated stc'ol mill at or ;il vc tlc' hr'ak-t'vprn levc'l, a dt'c' lopiig c'cutryl V 
.Oumld nid i ult t' I it;inrin al rsu'trrc''s amid a mnarkc'L for its product, but 
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the market is difficult for LDCs to obtain. Developed countries [lave 
not
 
and are not expected to buy more than insignificant quantities of steel
 
produced in developing countries. Further, the developing country markets
 
for steel are most often very small in 
those LDCs which do not produce

their own steel. Production of steel in developing countries thus appears
 
most likely to increase or develop in those developing countries which have 
indigenous demand for the product. Through 1990, the largest LDC steel pro­
ducers will be Brazil, Mexico, India, and Venezuela. All of these countries 
with the exception of Mexico will process their own iron ore into steel (see
 
fables 15, 16, and 17). 
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Table 15
 

IRON ORE PRODUCTION
 
(Millions of Metric Tons)
 

Developed countries
 

North America
 
United States 

Canada 


Subtotal 


West Europe 


East Europe 


USSR 


Australia 


Japan 


Total 

Developing countries 

LIatin America 
Brazil 

MCex ic'o 
Venezuela 
Al1 others 

Subtotal 

Africa and Middle Easc 

Asia, including Oceania 

India 
Al] othe-rs 

Subtotal 

Total 

Total world 

SIa re of LevIl' op ing 
COtll'S 1' percent 

of total 

Sources: let illges1-schaft 
figures 

1955 


104.6 
15.8 

120.4 

119.1 

7.3 

71.9 

3.6 

1.5 

323.8 

4.1 

0.7 

8.4 

_4.1 


17.3 


12.0 


6.1 
12.6 

18.7 

48.0 

371.8 

13 


for 

Actual 

1960 1965 


89.0 89.2 
19.6 34.2 

108.6 1.23.4 

147.9 139.6 

9.3 12.1 

105.8 153.7 

4.4 6.8 

1.9 '2.5 

377.9 438.1 

9.3 16.0 

0.9 2.5 

20.1 17.7 
12.2 19.2 


42.5 55.4 


15.5 38.9 

16.5 23.4 
65.8 65.4 

82.3 88.8 

140.3 183.1 

518.2 621.2 

27 29 


actual figures; 
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Projected
 
1970 1975 1980 1985 1990
 

91.2 81.4 95 105 110
 
47.5 39.6 60 A5 70
 

138.7 121.) 155 170 180
 

138.3 115.6 90 80 70
 

11.3 14.0 10 10 10
 

195.0 232.8 255 301 379
 

51.1 99.4 110 140 170
 

1.6 0.9 1 1 1
 

536.0 583.7 621 702 810
 

30.0 69.6 90 123 160
 
4.8 5.6 5 5 5
 
22.0 27.0 30 32 35
 
21.9 20.9 20 25 30
 

78.7 123.1 145 185 230
 

60.3 72.0 76 100 140
 

31.4 40.3 40 45 50
 
58.3 62.4 60 70 90
 

89.7 112.7 100 115 140
 

228.7 297.8 321 400 510
 

764.7 881.5 942 1,102 1,320 

30 34 34 36 39
 

SRI International for projected 



Table 16
 

PIG IRON PRODUCTION
 
(Millions of Metric Tons)
 

Actual 	 Projected
 
1955 1960 1965 
 1970 1975 1980 1985 1990
 

Developed 	countries
 

North America
 
United States 71.9 62.2 79.8 83.3 
 73.8 106.0 105.0 114.0
 
Canada 	 3.1 6.0 9.2 14.04.0 8.2 11.0 17.0 

Subtotal 	 75.0 66.2 85.8 91.5 83.0 117.0 119.0 131.0 

West Europe 	 59.2 78.7 92.5 113.4 104.5 141.0 152.0 170.0 

East Europe 	 8.9 13.5 18.5 23.8 32.2 38.0 52.0 71.0 

USSR 	 33.3 46.8 66.2 85.9 102.4 116.0 146.0 173.0 

Australia 	 1.9 2.9 4.S 6.] 7.6 8.0 9.0 12.0 

Japan 5.4 12.3 28.2 68.0 86.6 93.0 100.0 102.0 

Total 	 183.7 220.4 295.5 388.7 416.3 513.0 578.0 659.0
 

Developing countries 

Latin America
 
Brazil 
 1.1 1.8 2.5 4.2 7.0 7.5 12.2 23.3 
Mex iCo 0.3 0.7 1.0 2.3 3.2 3.1 6.2 10.7 
Venezuela -- -- 0.3 0.5 0.6 0.8 1.2 1.5 
All othlers 0.4 0.7 1.2 1.6 2.C 3.4 10.5 15.3 

Subtotal 	 1.8 3.2 5.0 8.6 12.8 14.8 30.1 50.8 

Africa and Middle East 1.4 2.1 4.1 4.5 5.7 8.0 10.0 14.0 

Asia, including Oceania
 
India 1.9 7.1 8.2 10.0
4.3 7.0 9.3 12.1 
All othurs 4.0 28.5 15.5 18.8 26.2 30.8 50.8 81.2 

Subtotal. 	 5.9 32.8 22.6 25.8 34.4 40.1 60.8 93.3 

rotal 	 9.1 38.1 31.7 38.9 52.9 62.9 100.9 158.1 

Total world 	 192.8 258.5 327.2 427.0 469.2 575.9 678.9 817.1 

Sha' of (levelop ing 
coulltries as pe(rcent 
of total 5 15 10 9 11 11 15 19 

Sources: 	 Metalg.esellschaft for actual figures; SRI International for projected 
f3igures 
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Table 17
 

STEEL PRODUCTION
 
(Millions of Metric Tons)
 

Actual Projected
 
1955 1960 1965 1970 1975 1980 1985 1990
 

Developed 	countries
 

North America
 
United States 106.2 90.7 119.0 119.3 105.8 146.0 159.1 177.1
 
Canada 4.1 5.3 9.1 11.2 13.0 
 16.0 19.8 24.4
 

Subtotal 110.3 96.0 1.28.1 130.5 118.8 162.0 178.9 201.5
 

West E,,rn;.( 	 79.3 100.5 129.4 162.0 154.9 195.1 214.1 242.1
 

East Eurole 13.9 21.2 28.6 40.1 51.3 
 64.4 81.0 101.3
 

USSR 
 45.3 65.3 91.0 115.9 141.3 153.8 182.7 211.2
 

Australia 2.2 3.8 5.6 6.9 
 7.9 8.6 10.5 13.7
 

Japan 
 9.4 22.1 41.2 93.3 102.3 125.4 133.7 136.6
 

Total 260.4 316.9 423.9 
 548.7 576.5 709.3 800.9 906.4
 

Developing countries 

Latin America 
Brazil 	 1.2 2.3 3.0 5.4 3.3 
 10.8 16.2 28.6
 
MexiCo 0.5 1.5 2.5 3.7 5.3 6.1 10.0 16.2
 
Venezue la -- -- 0.6 0.9 1.1 2.8 6.0 9.0 
All others 0.6 0.4 2.1 2.9 3.7 4.2 12.0 17.0
 

Subtotal 2.3 4.7 8.2 12.9 18.4 23.9 
 44.2 70.8
 

Africa and Middle East 1.7 2.3 3.9 5.9 8.6 19.1 26.5 38.4 

Asia, includilIg Oceania 
India 	 1.7 3.3 6.4 6.3 8.0 
 .10.2 11.7 14.2
 
All others 3.1 19.4 11.8 22.1 32.1 46.9 75.0 111.6 

SubLotal 4.8 22.7 18.2 28.4 40.1 57.1 86.7 125.8 

Total 8.8 29.7 30.3 47.2 67.1 100.1 157.4 235.0 

Total world 269.2 346.6 454.2 595.9 643.6 809.4 958.3 1,141.4
 

Share of developing
cOtuntrie, as percett 

of total 	 3 9 7 8 10 12 16 21
 

Sources: 	 MLetaigesel schaft for actual figures; SRI International for projected 
figures 
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III TIlE EFFECTS OF LESS-DEVELOPErD GoUNTRY GOVERNMENT POLICIES 
ON MINERALS PROCESSING 

Through the gathering of economic and policy data on various devel­
oping countries that both mine and process minerals, it became evident
 
to SRI that policies of LWCs can and have influenced the level of invest­
ment in local minerals extraction and processing. Close and comparative
 
examination of the data led to the conclusion that some policies appeared
 
substantially more influential than other policies. Conclusions reached
 
regarding relative levels of importano, of the various policies are thus
 
based on the examination of the avai lable data and on the professional 
judgment of SRI staff. The following is the general classification of
 
relevant policy variables:
 

* The stag.e of maturi ty of the minerals project 

* The level of retui of the minerals project 

* The type of government policies 

* Mineral-specific versus economy-wide policies. 

In addition, policy types were further divided into four general 
categories: monetary and capital, fiscal, labor, and trade and invest­
ment policies. Issues of relevance to LDC policies are also included. 
They are: environmental, technological, regional market, and social 
benefits versus private returns issues. 

Ove rv i ew 

Although any government policy can affect the mineral industries in
 
LDCs, not all policies have a significant effect, and the effect of any
 
one policy changes according to the maturity and profitability of the
 

particular operation. Policies that affect profitability have the
 
strongest effect in the earl iest stages of a minerals processing project 
(planning, negotia tion, and preparat ion) and less effect in later stages 
(construction and operaLion). Policies have a stronger effect on mineral
 
operations whose returns are marg inal than on those with adequate or high
 
returns.
 

Al though a favorable government policy environment may be essential 
in attracting priviate capital in the early planning and negotiation 
stage, a too favorable policy may at times be a hindrance because it is 
likely to have elements of instability. Once private capital has been 
attracted and a plant is in place, slight decreases in profitability can 
rema in acceptab le. 
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Of the various typcs of policies, those on trade and investment have
 
more effect than those on ownership, and monetary and capital policies

have a more immediate effect than labor policies. Finally, although ex­
propriation may halt private investment in 
an operating mineral industry,
 
it need not halt forward processing.
 

Policy Effect bv Stage of Maturity
 

Decisions made before any structures or manpower are committed often
 
have a relatively large impact, at least in the short run, on the pro­
cessing capacity of a specified region. The effect can linger for many
 
years. To the extent Lnat investment in and integration of processing
 
are functions of government policies, the relationship tends to be most
 
direct the earlier it occurs in the stage of project development. If a 
country in the early years of its development has favorable policies that 
attract foreign investment within its borders, minor or moderate changes
in the country's policies will likely be of only marginal importance.
However, when unattractive policies influence the return-risk ratio such 
that it is just above the minimum level required, any negative changes
in the country's policies could bring significant reversals in future 
investments and operations.' q Inl Zambia and Jamaica the environment for
 
initial minerals processing investment was substantially more favorable
 
than the existing environment. As the capital and labor infrastructure
 
are already in place 
 in Zambia and Jamaica, these countries have slightly 
more freedom in modifying policies to reduce the profitability of pro­
cessing facilities. Mineral companies will operate existing processing
plants at rates of returns lower than would be required to put new facil­
ities in the same location. . 

An example of the effects of a change against the interests of the min­
erals companies in Jamaica is the bauxite production levy. When the 
companies operating in Jamaica were informed of the new tax, they appar­
ently were not told that i.t could be deducted from income such that 
income tax would be paid on income net of the bauxite levy. For every
$1.00 increase in the bauxite levy, the companies decreased their income 
tax liability by an amount somewhat less than $1.00. The full initial
 
and partial subsequent reaction to the new levy 
 was said not to take this 
into account. The psycliological reaction to "a new tax" was greater than 
the bottom-tine effect. The companies towere quite angry and complained
the Jamaican Government. World Bank economists noted that it was par­
tiaIly in response to this levv that the minrals companies decided to 
cut back bau:ite and alumina production in 1975. 

*"'The major factors in the current investment environment of Zambia and
 
Jamaica are described beginning 
 on pages 61 and 73, respectively. 

This argument is put fortlh by Theodore II. Moran in Multi-National Corpo­
rations, The Politics of 
Deendnce: Copper in Chile (Princeton Univer­
sity Press, Princeton, New Jersey, 1974). 
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Policy Effect by Level of Return 

Government policies have the greatest effect where the adequacy of 
return on a proposed investment is questionable. When the financial 
rate of return is substantially more than adequace, the investor will 
not be likely to be very sensitive to minor policy changes, even though 
these changes may slightly decrease his profitability. On the other 
hand, when the forecast returns are only slightly above the minimum re­
quired level set by the investors, any policy instituted or changed that 
results in reducing the attractiveness of the investment will have strong 
effects. For example, if the Jamaican Government wanted to increase its 
first-stage bauxite processing partially through private funding,, it
 
would have to exercise more caution in its choice of new policies or
 
policy changes than would a country that had similar returns (before
taxes) on alumina production but had more favorable policies.* Similarly, 
because Jamaica imposes a bauxite levy (thus reducing rates of returns 
to bauxite production), the policies of the Jamai ca Government have rela­
tively larger impacts than those of other simila r countri.es wi. thout such 
taxes. 

Policy Effect by Type of Policy 

When the extent and importance of government policies on minerals 
processing in developing countries are examined, individual policies 
cannot be considered in isolation. It is the combination of policies 
that determines the magnitude and type of impact created. Further, the 
degree of policy stability often overshadows its direction (favorable or 
unfavorable) in the determin-ion of policy effects. Ernesto Tironi 
says: 

Too favorable or unfavorable policies towards foreign companies 
are intrinsically unstable, and unstable poIicies neither stim­
ulate investment in the host country nor bring about a higher 
surp!us from the exploitation of natuiral resources. 

It is evident when revi.ewing polici.es in Chi. le that investors often 
tend to prefer policies that are stable but mildly adverse to policies 
that on average are more favorable but highly variable. Realizing this, 
the Government of Chile, iin its Foreign Investment Statute of 1977, gives 
a foreign investor the option of being subject either to the tax code for 

The favorable pol icies in the other country would have the effect of 
reduc ing risk (compared with the risk in Jama ica) and/or increasing 
returns through lower tax rates (compared with the tax rates in Jamaica).

'i" 
Ernest Tironi, "Problems of Resource Rich Less )eveloped Countries: 
Copper in Chi. le," unpublished draft paper presented to the Ninth Pacific 
Trade and Development Conference, August 22-26, 1977, San Francisco, 
Cal iforn ia. 
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nationals (which can be changed at any time) 
or to the existing tax code,

which is guaranteed frozen for the life of 
the investment. Foreign com­
panies are apparently pleased with this and other investment code provi­
sions as 
they have recently begun to make new investments in the country.
 

Mineral-Specific Versus Economy-Wide Policies
 

Policies influencing minerals processing are of two 
types:

economy-wide policies (macropolicies) that impact the minerals 
sector

equally with other sectors and mineral-specific policies that place

extra burden on or grant special concessions to the minerals industry.

Both types of policies have monetary, capital, fiscal, labor, and trade
 
components, and the distinction between the macropolicies and the mineral­
specific policies comes from the way the policies are applied. In prin­
ciple, mineral-specific policies can 
be changed relatively easily and in

the long run do not tend 
to have constant impacts on the processing in­
dustry. Broad-based policies, on the other hand, 
are not likely to be

altered as easily nor 
to suit the needs %f just one or two sectors of
 
the economy.
 

The typology in Table 18 
gives examples of the differences between
 
macropolicies and mineral-specific policies.
 

Monetary and Capital Policies
 

The examination of policies in Zambia, Jamaica, and Liberia as 
they
affect existing (or potential) minerals processing industries shows that

the most influential set of developing country policies consist of mone­
tary and capital policies (Table 19). 
 In Jamaica, a highly overvalued
 
exchange rate is applied specifically and solely to the transactions of

minerals companies. 
 The effcct of this action significantly reduces the

profitability of hauxite mining and alumina processing. 
Further, this

sole mineral-specific policy is 
causing a substantial amount of ill will

and negotiation difficulties between the Jamaican government and the

privately owned companies. In a similar manner, the 
lack of availability
of financing for capital expenditures by copper and other companies inZambia is severely handicapping copper-processing efforts. With respect
to foreign exchange, the Zambian government appears not to be discrimi­
nating in favor of or against the 51% publicly ownel minerals companies.
Its foreign exchange policies are applied aboutt equally to all sectors
of the economy. Loan guarantee policies of the Zambians are mineral­
specific in nature and have the result of directly raising the cost of 
copper company borrowing. 

Recent purchases of Chilean rines by American-based Exxon Corporation

and Canadian-based Noranda Corporation exemplify this fact.
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Table 18 

LESS-DEVELOPED COUNTRY POLICY ANALYSIS TYPOLOGY
 

Monetary and
 
capital policies
 

Exchange rate 

Borrowing and 
credit 

Fiscal policies
 

Infrastructure 

Subsidies 

Income tax 

Labor policies
 

Training 


Wages 

Trade and invest­
ment policies 

Quantitative 
restrictions 

and nontariff 
barriers 

Ownership 

Examples of 

Macroapplication 


How should the exchange 
rate be set? 


Is the supply of funds 
available for credit 

sufficient? 


How should the government 
spend its funds to build 
infrastructure? 

Should any portion of the 
economy be subsidized? 

At what rate should an 
income tax be applied? 


How should the govern-
ment help schools and 
universities to adjust 
their programming to meet 
the needs of the economy? 

Should minimum wages be 
established? 


What types of restric-
tions should be pl.ced 
on importing and export-
ing goods and services? 

How should a distinction 
be made between when 
private ownership is or 
is not appropriate? 
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Examples of Mineral-

Specific Application
 

Should the exchange rate
 
discriminate against or in
 
favor of mineral
 
industries? 

Should the government re­
duce the cost of credit by
 
giving loan guarantees to 
the mineral sector? 

Through what channels can 
the government best pro­
vide infrastructure partic­
ularly suited to further 
mineral processing? 

Should the minerals indus­
try in particular be sub­
sidized? 

Should minerals companies 
be taxed at a rate differ­
ent from other companies? 

Under what circumstances 
should the go-ernment spe­
cifically encourage in­
creased capacity for the 
training of minerals pro­
cessing managers or 
laborers
 

Should a different minimum 
wage be set for minerals 
company employees? 

When should restrictions 
and barriers be different
 
for the minerals industry 
than for other sectors? 

Should minerals activities 
be treated differently 
from other activities in 
the economy?
 



Table 19
 

MAJOR MONETARY AND CAPITAL POLICIES THAT PROMOTE
 
AND INHIBIT MINERALS PROCESSING
 

Policies That Promote Processing 


Setting exchange rate to reflect 

true scarcity value 


Freely convertible currency 


Government guarantees on loans 

to mineral processing companies 


Easy repatriation of capital and 

profits 


Policies That Inhibit Processing
 

Overvaluing exchange rate
 
Setting discriminatory (e.g.,
 
dual exchange rate policies)
 

Heavy restrictions on currency
 

conversion
 

Guarantees not available or
 
available only for exhorbitant
 

fees
 

Restricted repatriation of
 
capital and profits
 

Fiscal Policies
 

In addition 
to monetary and capital policies, mineral-specific and
economy-wide fiscal policies 
can also have strong impacts on LDC minerals
processing (Table 20). Included in 
this category of policies are export
and production taxes as well 
as import duties. Government revenue col­
lection and expenditure policies have a direct, bottom-line significance

to minerals processors. Their effects 
on profitability and production

are felt very quickly and can 
have great psychological as well as 
actual
 
results.
 

Table 20
 

MAJOR FISCAL POLICIES THAT PROMOTE AND INHIBIT MINERALS PROCESSING
 

Policies That Promote Processing 
 Policies That Inhibit Processing
 

Reduce or eliminate taxes on im-
 Increase taxes on inputs (import
port duties and on production 
 duties) and on production (export

(export and ad valorem taxes) 
 and ad valorem taxes)
 
Grant investment tax credits, 
 Not grant 
even minor tax relief
 
tax holiday, depletion allowance 
 or special concessions
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Labor Policies
 

Another category of important yolicies influencing the degree of
 
processing in developing countries is labor policies (Table 21). As will
 
be shown in the case study of Zambia (pages 61-71), inadequate and/or im­
proper policies with regard to training nationals to operate processing
 
facilities are presenting impediments to the operations of thc Zambian
 
plants. Labor policies operated in Zambia's favor in the 1960s. 
 This
 
can be seen by comparing Zambia's processing situation with that of Zaire.
 
Zambia and Zaire both have high-grade copper deposits, and both have
 
inexpensive power (they share the Lake Kariba hydroelectric power project
 
on the Congo River). Zambia has progressed much further in forward pro­
cessing than Zaire, in 
part because Zambia encouraged immigration of
 
foreign skilled managers and laborers, particularly those associated with
 
the British companies. Zaire, on the other hand, has expanded forward
 
processing since the Belgians left in the late 1960s, but has not been
 
as successful as Zambia, in part because they have tried 
to use less
 
foreign management and technical help. Thus, despite similar basic eco­
nomic prerequisites, Zambia has made much greater progress than Zaire in
 
forward processing partly because of its acceptance of foreign labor.
 

Contrary to monetary capital and fiscal policies, labor policies

generally require a relatively long period before their impacts are felt
 
and integrated. This is because it takes many years to educate, train,
 
and integrate individuals who are initially unfamiliar with mineral­
related activities. Additionally, the impact of labor policies on the
 
availability of expatriates tends to be variable, as political factors
 
in the host country as well as neighboring countries can be of the utmost
 
importance to many individuals.
 

Table 21
 

MAJOR LABOR POLCIES THAT PROMOTE AND INHIBIT MINERALS PROCESSING
 

Policies That Promote Processing Policies That Inhibit Processing
 

Funding for appropriate educa- Education and training as low 
tion and tra ining of minerals priority 
engineers, geologists, and other 
earth-science professionals 

Requiring dissertations of Ph.D.
 
students to contribute to knowl­
edge in the minerals-processing
 
sector of the country
 

Encouraging expatriates to keep Hostile environment toward
 
positions through lower tax expatriates, including extra
 
rates, reduction in repatriation heavy taxation, political
 
of salary restrictions, etc. threat
 
until nationals are adequately
 
tra ined
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Trade and Investment Policies
 

In examining the three countries for which case 
studies are pre­
sented, no evidence was 
found that LDC trade and investment policies are
 
relatively important (Table 22). 
 Trade policies consisting of tariffs,
 
quantitative restrictions (such as quotas), nontariff barriers, and
 
export/import subsidies 
or taxes have just minor (and 
at time undiscern­
ible) impacts on minerals processing in the LDCs.* In general, the same
 
can 
be said for most of the LDC investment policies. Concessions agree­
ments and arrangements regarding royalties and depreciation are not 
found
 
to be important determinants of the 
amount of minerals processing. Less
 
information was available on 
these types of policies, and the available
 
information did not 
support strong or substantial linkages between trade

and most investment policies and the level 
or extent of minerals pro­
cessing.
 

Table 22
 

MAJOR TRADE AND INVESTMENT POLICIES THAT 
PROMOTE AND INHIBIT MINERALS PROCESSING 

Policies That Promote Processing 
 Policies That Inhibit Processing
 

Low or zero levels of duties on High levels of duties on goods

goods and services used as 
in- and services used as inputs into
 
puts into processing and mining processing and mining activities 
activities
 

Low or zero levels of quantita- High levels of quantitative re­
tive restrictions and nontariff 
 stvictions and nontariff barriers
 
barriers 

Subsidies applied to goods 
 Taxes applied to goods exported
 
exported 

Concession agreements which Concession agreements which re­
leave the minerals companies quire a large amount of govern­
substantial independence ment supervision and/or approval 

of minerals operations 
Ownership in the hands of those Ownership in the hands of those 
who have sufficient managerial who have neither the skills nor
and operntional expertise, and the capital to run the processing 
access to capital facilities adequately 

Chile, Peru, and Me0xico 
taxes in these 

curr
copper-miinig 

ently have 
countries 

an export tax 
have tended 

on blister. 
to increase 

Such 
relative 

copper refinery production in these countries. 
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The effects of one type of investment policy--ownership--are more
 
substantive, however. In Zambia there is a direct link between majority
 

public ownership of the integrated Zambian copper production facilities
 
and the availability of internal and external capital. Only in this one
 
case was an investment policy shown to b-, cidcively important.
 

Expropriation Policies
 

Expropriation policies inhibit private sector involvement in pro­
cessing, but this does not mean that they have the net result of inhibit­
ing forward processing of minerals in developing countries. All types of
 
expropriation of mines and processing plants, whether or not adequite 
compensation is proyided, substantially increase the rates of return which
 
prospective private sector investors require. This is simply because the
 
higher the likelihood of expropriation, the higher is the level of risk 
associated with the investment; and companies seek more reward for each 
increment of risk which they see. The effects of expropriation are not 
necessarily detrimental to mierals processing. Zambia nationalized its
 
copper industry in 1969, but there have been few harmful effects. The 
Zambian Government'since nationalization has essentially been a figure­
head. It has allowed the same two British comp)anies which previously 
owned the operations to operate with an adequate financial return under 
management and sales contracts. If the LDC either is indifferent to 
private funds in the minerals sector or specifically desires only public
 
funding of processing, it is possible that expropriation can increase
 
the quantity of processing and the returns to processing, provided that
 
funds are available to the public sector.
 

In practice, expropriation has often had many deleterious effects 
on minerals process*.ng in developing countries. The reasons for this 
have been complex and often have included inadequate public sector access 
to credit' and strong efforts to put less knowledgeable nationals in 
positions previously staffed by expatriates (as is the case in Zambia).
 
Expropriation itself, however, does not necessarily have to be harmful
 
to the processing industry in the specified country. Moreover, if the 
minerals industriet are privately owned, significant operational and 
other difficulties could arise as a result of differences of opinion
 
between public and private sectors of the economy (as is the case in 
Jamaica). Furthermore, in LDCs that have no history of and a close to 
zero likelihood of expropriation, minerals can still be exported in raw 
or semiraw form (as is the case in Liberia). In the countries examined, 
expropriation was not found to significantly affect the level of mii :1-s 
processing. In the long run, however, expropriation probably will lead 
to reduced foreign investment and processing in LDCs. 

This includes both reduced amounts of credit availability and granting
 
of credit at higher interest rates.
 

43
 

http:process*.ng


Summary
 

Monetary and capital, fiscal, labor, and investment and trade poli­
cies in LDCs have widely varying effects on the countries' minerals
 
sectors. To determine the extent of a 
country's economy-wide or mineral­
specific policies on processing, it 
is best to examine the individual
 
country in detail. A few generalizations can, however, be made.
 

In most developing countries, private foreign involvement in minerals
 
extraction and processing is 
often at least a prerequisite to the devel­
opment of the minerals sector. The 
sums of money required for projects
 
of this type are normally so large that public funds, 
even those available
 
in relatively large amounts (such as 
those of the International Bank for
 
Reconstruction and Development), 
are inadequate. If an LDC wants to
 
process its minerals either in the present or in the near future, it is 
often to the country's advantage 
to have amiable relations with private

corporations. The LDC can do this in part 
through a set of policies

which are attractive (or at least not unattractive) to private interests.
 
It was found that mineral-specific policies can be as important as economy­
wide policies and that the relative 
impacts of different policies can be
 
ranked. In order of decreasing importance, these are:
 

" Monetary and capital policies
 

* Fiscal policies
 

" Labor policies
 

" Trade and investment policies.
 

There are, nevertheless, many instances where governments' mineral­
specific or economy-wide policies are not enough 
to overcome other types

of competitive advantages. A case 
in point is the siting of aluminum
 
plants, which are becoming increasingly spread around the world. 
 The
 
major reason for this is that electrical energy is responsible for a
 
large part of the costs 
for smelting aluminum, and accordingly, aluminum
 
plants are increasingly sited near less 
costly energy sources. Several
 
countries that do not mine bauxite or process alumina are using imported
alumina to smelt aluminum. Among them are new smelters in such places 
as Indonesia, Iran, Saudia Arabia, Ghana, and Venezuela.
 

Other Issues
 

There are several issues of relevance to LDC policies that can have
 
substantial impacts 
on minerals processing in developing countries. Four
 
of these are discussed below. They are: environmental, technological,
 
regional market, and social benefits versus 
private returns issues.
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Environmental Issues
 

Pollution control costs can substantially affect costs of forward 
processing of some minerals. During the last decade, DCs have attempted 
to reduce pollutants resulting from industrial activities, concomitantly 

increasing both operating and capital costs of new and existing plants. 

The Bureau of Economic Analysis reported that in 1976 the mining industry 
in the United States spent $86 million of its new plant and equipment 
expenditures for pollution abatement (see Table 23). This is an increase 
of 18% over the 1975 level of $73 million. Planned 1977 pollution abate­
ment expenditures were almost double the 1975 level at $130 million.
 

Table 23
 

NEW PLANT AND EQUIPMENT EXPENDITURES BY U.S. BUSINESS:
 
TOTAL AND FOR POLLUTION ABATEMENT
 

(Millions of Dollars)
 

1975 1976 Planned 1977 
Pollution Pollution Pollution 

Total Abatement Total Abatement Total Abatement 

All industries 113,489 6,549 121,232 6,762 134,953 7,512
 

Mining 	 3,823 73 3,972 86 4,409 


Source: 	 Frank W. Segal and Betsy C. Dunlap, "Capital Expenditures by
 
Business for Pollution Abatement, 1976 and 1977 Planned,"
 
Survey of Current Business, Vol. 57, No. 6, pp. 13-15
 
(June 1977)
 

Costs resulting from environmental regulations have been particularly
 
pronounced in the production of steel and copper smelting, but have been
 
less pronounced in aluminum production.
 

The steel cycle generates substantial air and water pollution. Coke
 
ovens, required for blast furnaces, are large polluters. Pollution con­
trol equipment costs for steel companies have been substantial. (For
 
example, 	U.S. Steel is planning a new plant with an annual capacity of
 
3 million tons in Conneaut Lake, Ohio. Of the total estimated capital 
costs, 157, is for pollution control.) Expenditures for new pollution
 
abatement equipment in the blast furnace/steel works industry were sub­
stantialLy in excess of the all-industry average when measured as a per­
centage of total plant and equipment expenditures. Whereas the steel
 
works/blast furnace business spent 16% of new capital expenditures for
 
pollution abatement, all U.S. industries on average spent only 5.6% (see
 
Table 24).
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Table 24 

POLLUTION ABATEMENT EXPENDITURES 
AS A PERCENTAGE OF NEW PLANT AND EQUIPMENT EXPENDITURES
 

1976-1977
 
(Millions of Dollars) 

1976 Actual 1977 Planned
 

All industries 	 5.6 5.6
 

Nonferrous metals 	 19.0 17.0
 

Blast furnaces, steel works 16.0 19.0
 

Source: 	 U.S. Department of Commerce, Bureau of Economic
 
Analysis
 

Copper smelters emit substantial air pollution. Analysis of actual
 
environmentally required capital and operating costs in the United States
 
indicates that pollution control may add 5¢ to 14¢ per pound to the price
 
of refined copper.
 

The LDCs have not yet approached pollution control with the vigcr of
 
the DCs. Moreover, many minerals economists state the LDCs even welcome
 
pollution-generating industry so long as the industries provide some jobs
 
and foreign exchange.
 

Relative pollution control costs (especially for steel) can substan­
tially affect total costs of processed minerals between LDCs and DCs.
 
Thus, if the developed countries continue to tighten their pollution con­
trol regulations and substantially increase the cost of steel production
 
vis-a-vis costs in LDCs, a definite competitive advantage will be provided
 
to those LDCs without strict pollution control policies.
 

Technological Issues
 

SRI is not aware of any new technologies in the product-Lon of copper,
 
aluminum, or steel that would make developing countries substantially
 
more competitive in international markets within the next decade. Ex­
pected advancements in technology may even work to tl-e detriment of LDC 
processors because some technology will be even more capital-intensive
 
(and less labor-intensive) than existing operations. None of the fore­
cast ncw technologies will provide major positive benefits to LDCs.
 

Of all the DCs, Japan has the strictest pollution control requirements;
 
the United States is second, with Europe being the most lenient.
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Alumina--Investigations are under way to permit better evaluation
 
of alumina recovery processes from ores other than bauxite. Although
 
the current industrial use of nonbauxite ores 
in the production of
 
aluminum in the USSR is significant, such production techniques exist
 
but are limited in other parts of 
the world.* Alumina recovery (outside
 
of the Soviet Union) is generally uneconomic when compared with present
 
operations for the recovery of alumina from bauxite. 
 A major reason for
 
this is that alumina content in 
the other minerals is usually lower than
 
that in bauxite,
 

It is possible that at .ime future date alumina recovery from other
 
ores could become more economicalt 
As deposits of many of the nonbauxite
 
alumina sources are prevalent throughout the world, LDCs could potentially

benefit from the changing economics. Success of recovery processes using

alternative ores would affect only the new alumina production facilities
 
built to use 
the other ores. Bauxite would still be required for today's
operating plants and others constructed in the intervening years. On the 
basis of existing cost estimates, alternative alumina-recovering ores 
appear unlikely to become a major source of raw materials in the near
 
future.
 

Aluminum--Since the mid-1960s, several methods have been devised
 
for the replacement of the standard aluminum metal production process
 
(the Hall-Heroult process). Some of 
these methods are in the laboratory
 
stage, and others are in pilot stage.* They seek in part to reduce energy
 
usage in aluminum production by from 5% to 
30%. Even if such processes
 
prove technically and economically feasible, the production of aluminum
 
will still be very energy-intensive, and the basic economics of aluminum
 
processing as discussed earlier in this report will not change dramat­
ically.
 

Copper--Technical developments likely to affect the supply of copper

in the near future will take place in underground mining technology,
beneficiation, smelting, and hydrometallurgical processing. The potential
impact of each of the changes varies with the particular development, but 
in no case will the developments substantially affect the competitive 
position of LDCs in copper processing. 

Alumina is recovered from clay in Germany; from alunite, clay, and shales
 
in Japan and the United States; and from fly ash in Poland.
 

This could occur, for example, if bauxite taxes or royalties were in­
creased dramatically, or if nonbauxite production technologies improved. 

Alcoa has built a plant to produce 27,000 tons of metal per year, using

a process that reduces the electrical energy requirement by about 30%. 
This process will continue to require alumina as the raw material feed.
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Significant improvements in underground mining techniques are
 
becoming widespread as underground costs increase. These improvements
 
include mechanized drilling, the use of load/haul/dump equipment in
 
trackless working, tunneling and boring techniques, roof reinforcement,
and underground communications. In smelting, the combined effects of 
required pollution control and energy prices indicate a phasing out of 
the standard reverberatory furnace. The newer practices include changes
in furnace design and in the process itself toward a continuous process
 
that combines smelting and converting.
 

The use of i'ydrometallurgy has expanded such that it 
is considered
 
as an 
alternative to conventional beneficiation-smelting-refining. In
 
many cases, it can 
offer cost advantages for small- and medium-scale
 
operations because of its low capital requirements. However, the eco­
nomics of this process provide an incentive only if the physical condi­
tions of the material and infrastructure permit. This is not expected
 
to be the case for many new copper developments within the next decade.
 

Iron and Steel--There appear to be no new technological factors that
 
would significantly affect the position of LDCs in the 
processing of iron
 
ore. Evolutionary changes in iron ore production methods and processes
 
are expected in the long run. 
 The trends toward larger equipment and
 
larger scaled mining and bencficiation operations will continue, with 
pellets providing an ever-increasing proportion of iron ore supply.

Similarly, the production of metallized 
ore by various direct reduction
 
processes is likely to increase significantly, possibly approaching
 
nearly one-tenth of all iron ore production by the year 2000.
 

Regional Market Issues 

Regional marketing areements or tariff agreements have often been
 
considered to be beneficial, at least in theory, to the development of
 
lower-income countries. 
 A major reason for interest in regional markets
 
is the small size of markets in many countries. Many development econ­
omists agree that economic groupings larger than the nation state are 
needed to promote rapid economic development and to secure greater equal­
ity in international economic bargaining. The first United Nations con­
ference on Trade and Development (UNCTAD) stated: 

Regional economic groupings, integration or other forms of
 
economic cooperation should be promoted among developing
 
countries 
 as a means of expanding their intra-regional and
 
extra-regional trade and encouraging their economic growth
 
and their industrial and agricultural divers ifica tion with
 
due regard to Lhe special features of development of the
 
various countries concerned as 
well as their economic and
 
social systems.*
 

Source: 
 United Nations Conference on Trade and Development, Proceedings,
 
Vol. 1: Final Act and Report (New York, 1964), p. 11
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More than a dozen customs and monetary unions, common markets, free
 
trade zones, and other regional cooperative arrangements have been pro­
posed or established in the developing nations of Latin America, Asia,
 
and Africa. Some of the cooperative efforts, such as those proposed for
 
West Africa, never reached fruition. Others were dismantled at early
 
stages for political reasons--e.g., the Federation of Rhodesia and
 
Nyasaland and the Rwanda-Burundi customs and monetary union. Several
 
are in existence, however, and continue to be at least moderately suc­
cessful (e.g., Latin American Free Trade Association and the Andean
 
Group).
 

Regional markets would help to foster minerals processing in devel­
oping countries if they increased the markets for LDC-processed minerals.
 
But the ability of LDCs to increase their forward processing of minerals
 
depends not only on the markets for the minerals, but also on the produc­
tion of the mineral ore. The relevant question to ask with regard to
 
forward processing and regional markets is: Will regional markets provide
 
impetus for further LDC minerals processing? Each metal is examined
 
briefly in tetins of current and future mining production and consumption
 
to estimate the potential impact of regional markets on the amount of
 
developing country forward processing.
 

Aluminum--About 50% of bauxite is mined in LDCs although these coun­
tries only account for about 8% of aluminum production and consumption. 
As shown in Table 25, most regions of the world tend to produce about the 
same percentage of the world's aluminum as they consume, and this general 
pattern is projected to continue at least through 1985. To a large
 
extent, the market for aluminum is in the DCs. Nevertheless, LDCs are
 
projected to increase their share of world aluminum consumption from
 
about 8% in 1975 to 12% in 1985.
 

Copper--As with aluminum, LDC consumption of copper products is not
 
currently large relative to total world demand. LDCs in 1975 produced
 
about 22 and consumed about 10% of world copper. This situation is
 
forecast to change somewhat by 1990. The Latin America region is pro­
jected to increase their copper production by over 100%, from 7% of the
 
world total in 1975 to 19% in 1985. Their copper consumption will grow
 
from 4% to 9% in the same period (see Table 26). Less growth is also
 
forecast for the other two main regions with developing countries. By
 
1990, the Latin America, Africa, and Middle East regions are expected
 
to process between 75% and 80% of their copper ores, and Asia is expected
 
to process somewhat over 60% of its ore. These figures correspond to
 
about 50% of copper ores being processed locally in 1975.
 

49
 



Table 25 

DISTRIBUTION OF BAUXITE MINING AND OF ALUMINUM 
PRODUCTION AND CONSUMPTION BY REGION 

(Percentage cf World Total) 

U, 

Western Europe 

Eastern Europe 

USSR 

North America 

Latin America 

Africa and Middle East 

Asia 

Excluding Japan and Australia 

Japan and Australia 

Bauxite 

Mining 

10 

5 

8 

2 

29 

15 

30 

4 

26 

1974-1975 
Aluminum 

Production 

26 

4 

17 

35 

2 

3 

14 

3 

11 

Aluminum 

Consumption 

25 

5 

11 

40 

3 

1 

15 

4 

11 

Bauxite 

Mining 

na 

na 

na 

na 

na 

na 

na 

na 

na 

1985 
Aluminum 

Production 

24 

4 

12 

33 

7 

4 

16 

6 

10 

Aluminum 

Consumption 

24 

5 

11 

34 

4 

2 

20 

6 

14 

Note: Totals may not 

na = not available. 

add due to rounding. 

Source: SRI International 



Table 26 

DISTRIBUTION OF COPPER MINING, PRODUCTION, AND CONSUMPTION BY REGION 
(Percentage of World Total) 

1974-1975 1990 
Copper Ore 
Mining 

Copper 
Production 

Copper 
Consumption 

Copper Ore 
Mining 

Copper 
Production 

Copper 
Consumption 

Western Europe 4 17 32 4 12 27 
Eastern Europe 5 5 5 5 5 6 
USSR 15 17 14 14 14 13 
North America 27 26 27 23 24 24 
Latin America 15 7 4 25 19 9 
Africa and Middle East 20 10 1 13 10 2 
Asia 14 17 17 16 17 20 
Excluding Japan and Australia 10 5 5 13 8 6 
Japan and Australia 4 12 12 3 9 14 

Note: Totals may not add due to rounding. 

Source: SRI International 



Iron and Steel--The figures in Table 27 show that iron and steel

production patterns in 
all regions of the world are 
almost exactly the
 
same as 
iron and steel consumption patterns. 
 This is because processing

of steel in LDCs is extremely dependent on 
local markets. One finding

of this study is the difficulty iron ore-producing LDCs have in competing

in world steel markets because most of these countries would have prob­
lems with maintaining competitive quali , control, product mix, and

delivery commitments. Consequently, LDCs with iron 
ore must look to
 
themselves to generate markets for their products.
 

Conclusions--The markets for LDC-processed minerals 
are an important

consideration in 
the quantity of LDC processing currently taking place.
As well as 
the size of the market, its proximitfy is also often relevant.
 
One significant reason why LDCs do not 
forward process more of their
minerals is because their internal markets are small, and they have to

rely on markets in DCs. Establishment of regional c-onomic unions 
or

regional markets could expand 
the demand for a particular country's pro­cessed minerals, but cuch increases would be relatively small. This is

because of 
the relative dominance by DCs in the consumption of these

metals. Of the three metals studied in this report, steel is the onethat could be most impacted by the development of regional markets. If
the economies of the LDCs grow more rapidly than is forecast, the demands
for their mineral products should also grow more rapidly than shown. The
LDC share of world processing thus may increase, as more forkTard pro­cessing could become economically viable. The existence of a greater
number of or more effective regional markets would not be 
expected to

significantly affect LDC processing of bauxite/alumina or copper and
 
would affect LDC iron ore 
processing only moderately.
 

Social 
Benefits Versus PrivaLte Returns
 

Private analysis of profitability is based simply 
on calculations

of the difference between earnings and costs. Market prices (usually

realized through the interaction 
of supply and demand) are the fundamental
 
elements used to measure private returns. 

Social returns and costs use the same elements used in the calcula­tions of private reLurns, 
but go beyond the relatively simple measurementof commercial profitability. Social analysis of profitability seeks to

maximize not total dol lars or units of other currencies earned, but rather
total social gains earned. Social gains are measured in terms of factors
relevant to a country's national objectives, such as employment or self­
reliance.
 

The accurate measurement of both private and social returns in min­erals processing normally requires careful project by project analysis.
In addition, it is often fruitful to coniduct social return analyses bysector, analyzing the entire minerals 
sector of an economy for its social
 
and private returns. To measure social profitability, a country's public
policy goals must be well understood; the measuring process can 
be lengthy
 
and detailed.
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Table 27 

DISTRIBUTION OF IRON ORE MINING AND STEEL PRODUCTION AND CONSUMPTION1 BY REGION 
(Percentage of World Total) 

1974-1975 1990 
Iron Ore Steel Steel Iron Ore Steel Steel 
Mining Production Consumption Mining Production Consumption 

Western Europe 13 24 23 5 21 22 

Eastern Europe 2 8 7 1 9 8 

USSR 26 22 19 29 19 15 

North America 14 18 24 14 18 18 

Latin America 14 3 4 17 6 6 

Africa and Middle East 8 1 2 11 3 3 

Asia 23 23 21 24 24 27 

Excluding Japan and Australia 12 6 7 11 11 14 

Japan and Australia 11 17 14 13 13 13 

Note: Totals may not add due to rounding. 

Source: SRI International 



It is not within the scope of this study to conduct either project­
based or sector-based private or social profitability analysis. Never­
theless, by examining both LDC and DC policies that influence investment
 
in the minerals sector, by analyzing the economics of processing, and by
 
studying specific countries that both mine and process ore, it is possible
 
to come to some general conclusions regarding the extent of the social
 
bencfits realized through mineral extraction and processing efforts. For
 
the three minerals studied and in the several countries examined, SRI
 
found no substantial evidence of social returns from minerals processing
 
being significantly higher than private returns. This does not neces­
sarily indicate that such social benefits do not exist. They in fact
 
may be present either on the project level or in countries other than
 
those examined.
 

Social benefits realized in the form of employment, income distri­
bution, forward and backward linkages, and foreign exchange are briefly
 
discussed below:
 

Employment--Mining and processing of the three minerals do not pro­
duce substantial employment benefits. The production of alumina and
 
aluminum is very energy intensive and labor unintensive. Capital costs
 
per job in an alumina plant cost over $1 million, whereas that of aluminum
 
would cost at least $250,000 to $330,000 per job.* As Table 9 shows,
 
input requirements for producing 1 ton of refined copper consist of sub­
stantial amounts of power and supplies and only 37 hours of labor. Iron
 
and steel production is also a capital-intensive operation.
 

Income Redistribution--SRI found no evidence of income redistribu­
ting effects resulting from LDC minerals extraction and processing. To
 
the contrary, it appeared that substantial amounts of the income earned
 
from minerals processing activities are channeled to expatriates (in the
 
cases of bauxite in Jamaica and iron in Liberia), or used as a working
 
capital (in the case of copper in Zambia). 

Australia has the largest alumina plant in the world. It produces 2 
million tons of alumina per year and employs 1,300 people. A new facil­
ity of this size would cost upwards of $650 per annual metric ton, in­
cluding infrastructure. The capital cost per job created is as follows:
 

$650/annual metric ton X 2 X 106 annual metric ton 

1.3 x 103 jobs
 
_1.3 	 >i l09 
13 x capital cost/job = $1,000,000 capital cost per job. 

x t031.3 


Aluminum smelters employ 3 to 4 times as many laborers per dollar invested
 
as aluminum plants, thus $250,000 to $330,000 per job. 
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Linkages--The minerals sector of the economy of a developing country
 
is generally enclave in nature. 
 It does not provide substantial back­
ward or forward linkages. Backward linkages would be provided, for
 
example, if LDCs produced their own capital machinery to use in mining
 
and processing and if they trained their minerals managers and geologists.
 
Forward linkages would be provided if all the mined ore was not only
 
processed but also made into fabricated end products that would be used
 
in either wholesale or retail products. These types of linkages do not
 
exist with copper in Zambia, iron in Liberia, or bauxite in Jamaica.
 

Foreign Exchange Earnings--In all the LDCs examined, minerals ex­
traction and processing are substantial foreign exchange earners. The
 
minerals sector in Zambia has provided up to 90% of the country's foreign
 
exchange earnings; the percentages in Jamaica and Liberia are smaller.
 
These foreign exchange earnings, however, do not always provide signif­
icant net social benefits. When the price of the exported minerals is
 
low, foreign exchange earnings are relatively low, and often these
 
earnings are used for the purchase of foreign equipment and personnel or
 
for debt service.
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IV THE EFFECTS OF POLICIES ON VARIOUS MINERAL PROCESSING
 
INDUSTRIES IN LESS-DEVELOPED COUNTRIES
 

Because the most economic processing location varies by mineral,
 
government policies that affect different stages of processing will have
 
different effects on the processing of different minerals. For copper,
 
the most economic processing location is usually near the ore source.
 
For aluminum, the processing of bauxite to alumina is most economic near
 
the bauxite source, but the processing of alumina to aluminum can be done
 
remotely in any location with sufficient energy available inexpensively
 
enough. For iron and steel, the ore can be exported, or the ore can be
 
processed into pig iron that can be exported, but there is very little
 
export market for steel manufactured in LDCs. Production of steel
 
appears likely to develop or expand primarily in countries that have a
 
strong indigenous demand for steel.
 

Policies that militate against copper production have a stronger
 
effect than policies that encourage it. For aluminum, on the other hand,
 
the policy effect differs by stage; policies that militate against miner­
als processing will not necessarily discourage the proces3ing of bauxite
 
to alumina while policies that affect the energy supply will have a direct
 
effect on the likelihood of processing alumina to aluminum. Finally,
 
policies have less effect on the development of an iron and steel industry
 
(in contrast to an ore concentration and shipment industry) than does the
 
existence of a market for the iron and steel.
 

Policies Influencing Copper Processing
 

Policies against the interests of coppec producers have a greater
 
impact on the amount and profitability of copper processing than policies
 
that are in favor of the copper producers' interests. Many governmental
 
policies have the effect of dampening the investment and operating cli­
mate. An example of this can be seen in Zambia, where the immediate
 
question is not how much relative processing will take place (because
 
almost all of the mined ore will be both smelted and refined) but the
 
rates of return that will be realized by the copper mining and processing
 
efforts. If the rate of return were to fall below the average minimum
 
level required by the copper producers in the long run, processing efforts
 
would likely come to a standstill. For the Government of Zambia and
 
probably for the governments of the other copper-producing LDCs, an
 
extremely important issue with regard to policies affecting copper is the
 
extent 
to which the explicit and implied policies reduce the profitability
 
of the integrated copper operations. Processing of copper will most
 
likely take place in the developing countries with the copper ore as long
 
as 
the net effect of the government policies is to not change importantly
 
the existing economics of the situation.
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Policies Influencing the Processing of Bauxite and Alumina
 

Unlike copper processing, no economic factors make integrated first­
and second-stage bauxite processing more attractive than physically
 
separated processing for the two stages. Thus, it is not inevitable that
 
bauxite-producing countries will gain an increased share of the value
 
added in the processing of their ore. An exception to this might exist
 
in the case of ownership agreements, such as the proposed arrangement
 
between Jamaica, Venezuela, and Mexico (see page 74).
 

Joint equity ventures combine resources from ore producing and non­
ore-producing countries to achieve a partnership in the ownership and
 
operation of mining and processing an ore. The necessity for inexpensive
 
(hydroelectric) power for aluminum production makes this 
type of policy
 
option particularly successful with bauxite/alumina/aluminum, although
 
such arrangements could conceivably be used successfully with other
 
minerals.
 

Because of the above economics of procebsing, policies of govern­
ments in the bauxite-producing developing countries have a more signif­
icant impact in first-stage (alumina) processing than in second-stage
 
(aluminum) processing. Since it is usually economical to perform the
 
first-stage processing at or very near the bauxite mine, when policies
 
are favorable to, or at least do not discourage such production, it is
 
significantly more likely that there will be such processing.
 

With bauxite, as with the other minerals, where processing capacity
 
is installed and is operating, government policies that inhibit process­
ing may tend to have a greater impact than policies that promote process­
ing, the reasons being simply that the facilities in all likelihood were
 
designed 
to be operated under a relatively favorable set of conditions.
 
Thus policies which are against the interests of processing can have
 
powerful effects. 
On the other hand, where no alumina plant exists, or 
in locations which may have their alumina facilities expanded, policies 
that are favorable to the alumina operations would have as much impact 
on decisions regarding processing as policies that are unfavorable. All 
other things being equal, when policies do not take away from the net 
revenues or infringe on any of the finances or operations of the minerals/ 
processing companies, alumina processing today is very likely to take 
place in the bauxite mining country. In this regard, from now through 
1985, no nonbauxite-mining developing country is expected to become more 
involved in alumina production. 

A different situation exists for second-stage (aluminum) processing.
Any decision regarding where to locate an aluminum plant to a very large 
extent is based solely on the availability of cheap energy supplies, 
normally hydroelectric power. Without such power, it is doubtful that 
aluminum sinelting would take place. For this reason, policies of the 
bauxite-mining developing countries will not affect processing of alumina 
into aluminum except insofar as they either influence the development or 
lack of development of potentially available inexpensive energy sources. 
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Policies Influencing the Processing of Iron Ore
 

The economics of iron ore processing help to determine the extent
 
of impact that government policies can have. 
Government guarantees and
 
policies that produce a sound macroeconomic environment can make financing
 
a processing facility easier or 
less costly. Policies giving special tax
 
or other fiscal incentives can encourage outsiders 
to come into the LDC
 
to build the facility. Policies can 
help to provide an adequately skilled
 
labor force to run a steel mill. 
 But policies cannot by themselves develop 
a market for the steel produced. This is the constraint for LDC-produced
steel. 
 Even if the quality of steel produced in a specific iron-ore mining

developing country wce high, and even if government policies catered to 
the financial interests of outside investors, the correct sets of market
 
factors do not currently exist. 
 If the world economy strengthened signif­
icantly such 
that demand for steel exceeded existing production capacity,

then opportunities might open up for LDC steel exports. 
Without this and

without the development of indigenous markets, the 
forward processing of
 
iron ore in the iron-ore mining countries does not seem likely in the
 
near future.
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V MINERALS PROCESSING IN SELECTED LESS-DEVELOPED COUNTRIES
 

Minerals processing has been examined in Zambia, Jamaica, and
 

Liberia, which is to say that processing of copper ore, bauxite, and
 
iron ore have been examined (respectively). In two of the three cases
 
(Zambia and Jamaica), current government policies act to interfere in
 
some way with full production and expansion of forward processing capac­
ity. Further, in each case there are exogenous factors that are at
 
least as important as government policies (closure of a trade route for
 
Zambia, no naturally endowed potential for inexpensive energy in Jamaica,
 
and absence of local markets in Liberia).
 

Zambia
 

Processing History and Outlook
 

The Zambian Government, through its parastatal holding company (the
 
Zambian Industrial and Mining Corporation Limited or ZIMCO), has since
 
1970 held a 51% share in the two mining and processing companies cur­
rently producing copper in the Zambian Copperbelt and at least majority
 
ownership in companies developing reserves in other parts of the country.
 
The two main companies, Nchanga Consolidated Copper Mines Limited and
 
Roan Consolidated Mines Limited, were originally established with private
 
funds as integrated copper producers, with capacity for mining, smelting,
 
and refining.
 

The Zambian companies currently smelt and refine almost all of the
 
ore they extract (Table 28). In 1975, 97% of the copper ore was smelted
 
and 95% of the smelted copper was refined. Beginning in 1980, Zambian
 

companies are expected to smelt and refine 100% of the copper they extract.
 

Contribution of Copper Mining and Processing to the Zambian Economy
 

From independence (1964) until 1975, copper mining, smelting, and
 
processing together accounted for an average of 35% of Zambia's gross
 
domestic product, 45% of all government revenues, and over 90% of export
 
earning (see Table 29).
 

Copper's contribution to export earnings has fluctuated very little
 
over the past several years, indicative of the heavy reliance of Zambia
 
on copper for its foreign exchange earnings. Moreover, the value of
 
copper exports as a percentage of total exports recently has not moved
 
in the same direction as the price of copper. Copper prices reached
 
their peak in 1974, at which time Zambian copper exports accounted for
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Table 28 

ZAMBIAN COPPER PRODUCTION
 
(Thousands of Metric Tons)
 

1955 1960 

Actual 

1965 1970 1975 

Projected 

1980 1985 1990* 

Copper ore produced 359 576 696 684 677 605 625 515 

Copper smelted 348 576 696 683 659 605 625 515 

Copper refined 180 403 522 581 629 605 625 515 

The projected decline in copper production in Zambia is based directly
 
on the plan of the mining companies of Zambia and is a result of
 
declining ore Reserves.
 

Sources: 	 Metallgesellschaft for actual figures; 
SRI International for
 
projected figures
 

Table 29
 

CONTRIBUTION OF COPPER TO THE ZAMBIAN ECONOMY
 
(Percent)
 

Contribution to Contribution 
 Contribution to
 
Gross Domestic Product to Exports Government Revenue
 

1965 	 41.0 
 91.5 	 65.1
 

1967 	 39.8 
 90.4 	 61.4
 

1969 	 48.7 
 93.2 	 58.6
 

1971 	 25.2 
 92.3 36.9
 

1972 24.4 90.9 
 17.9
 

1973 33.7 92.7 
 27.9
 

1974 33.4 91.5 
 51.2
 

1975 10.0 
 93.3 	 13.3
 

1976 	 11.4 
 n.a. 	 2.6
 

Provisional. 

Sources: 	 lnternational Bank for Reconstruction and Development;
 
SRI International
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91.5% of the country's exports. In 1975, even with rapidly decreasing
 
copper prices, copper made up 93.3% of Zambia's exports.
 

There is a direct relationship between the world market price of
 
copper and the contribution of Zambian copper mining and processing to
 
the country's gross domestic product (GDP) and government revenues.
 
From 1965 to 1974, earnings from copper production accounted for not
 
less than 25% and as much as 48% of GDP. Copper's contribution to gov­
ernment revenues varied even more widely--with a low of 18% and a high
 
of 65%. The dramatic 40% fall in world copper prices in 1975 caused a
 
sharp drop in the contribution of copper to GDP and to government reve­
nues, as can be seen in Table 29.
 

Mining and processing do not contribute nearly as much to employment
 
in Zambia as they do to GDP and gov(rnment revenues. Employment in
 
copper mining and processing accounts for less than 5% of total employ­
ment, and the share is expected to continue decreasing (see Table 30).
 

Table 30
 

LABOR FORCE AND EMPLOYMENT ESTIMATES
 
(Number of People)
 

1969 1974
 

Mining and processing 55,850 63,630
 
Other recorded employment 882,500 959,530
 
Other employment and unemployment 201,275 297,980
 

Total labor force 1,139,625 1,321,140
 

Sources: International Bank for Reconstruction and
 
Development, Government of Zambia, Central
 
Statistical Office Monthly Digest of Statis­
tics; and Government of Zambia, Central
 
Statistical Office: Employment and Earning,
 
1969-1974
 

Although the monetary contribution from copper has declined recently,
 
copper processing and mining remain dominant in the Zambian economy.
 
Copper is still the principal source from which the country can hope to
 
cxtract the savings and foreign exchange needed to finance development
 
projects in other sectors.
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Zambian Policies Affecting Minerals Processing
 

Government policies affecting the processing of copper in most coun­

tries have the strongest impact in the prefeasibility and feasibility
 

stages. Long-term decisions with respect to the level and extent of
 

mining-processing integration and marketing arrangements are made in the
 

initial project formulation and design stages. These early judgments
 
set the course for several years and, to some extent, have an impact on
 
the degree to which future government policies affect the future process­

ing in the country.
 

As Zambian copper production included refining from the beginning, 

governmental actions and policies have not had great impact on the per­

centage of ore that is processed. Government policies and actions have, 
however, had a significant impact on the investment and financial situa­
tions of the copper companies and on the cost and quantity of copper 

produced in the country (and hence on the magnitude of processing opera­

tions). Although government policies are consequential for the minerals 

industry in Zambia, their importance is sometimes dwarfed by exogenous 
factors such as world copper price movements and transport route closure. 

Government policies directly affecting the availability of funds for 

copper processing in Zambia include ownership policies, foreign exchange 
policies, loan guarantee policies and fees, and taxation policies. The 
costs of Zambian copper are also affected by governmental policies con­
cerning education, expatriate labor, and monetary and material inputs.
 

Policies Affecting Availability of Capital 

The Zambian copper companies in the last few years have had a very 
difficult time raising funds for capital expenditures. As a result, the 
capital investment in real terms has been steadily decreasing since 1973, 
and in 1976 was about 507, of the 1973 level (see Table 31). 

Table 31 

CAPITAL EXPENDITURES BY ZAMBIAN COPPER COMPANIES, 1972-1976
 

Millions of Kwachas Millions of Kwachas 

Year in Current Prices in 1969 Prices 

1972 84.7 76.3
 

1973 87.1 76.4
 

1974 95.7 68.4
 
1975 96.0 59.6
 

1976 71.6 39.6
 

Sources: 	 Annual Reports of Nchanga Consolidated 
Copper Mines Limited and Roan Consoli­
dated Mines Limited; International 

Bank for Reconstruction and Development
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Ownership
 

Prior to the 1970 government takeover of 
a 51% share of the two
companies producing copper in the Zambian Copperbelt, funds could be

raised at least partly through the issuance of stock. Since the nation­
alization, there has been no 
increase in share capital in 
these companies

as the Zambian Government does not desire 
to subscribe additional capital

nor 
to permit others to 
do so (and thereby acquire majority ownership).

The copper companies are thus restricted to acquiring funds for invest­
ment 
from retained earnings and borrowings.
 

Retained earnings of the companies since 1974 have been minimal or
nonexistent both because of the spectacular 1975 fall in copper pricesand because of taxation. To maintain major new investments embarked uponduring the period of high copper prices, heavy dependence was placed on 
obtaining foreign loans. 
 Since 1975, however, the availability of some

of these sources 
of funds has been reduced substantially, at least partly

because of exchange shortages in Zambia.
 

Foreign Exchange Transactions 

Copper mining and processing are affected by thc specific credit
 
problems of the Republic of Zambia. 
 Heavy reliance on copper exports as

the predominant foreign exchange 
earner puts the country at the mercy of
 
copper prices, and when they fall, export earnings fall dramatically*

even though imports in the short do notrun adjust fully. The resulting
imbalance of payments is reflected in foreign exchange shortages. 

The 1975 fall in raw and processed copper prices left Zambia short
of foreign exchange, and the central bank of Zambia has had to delay

obligations. law, coppermany payment By the producers cannot handle
foreign ,change transactions themselves and must pass all such 
trans­
actions i.trough the Bank of Zambia. 
These foreign exchange shortages

have degraded the creditworthiness of the companies as well as 
of the

Government, and as 
a result the 
copper producers have had difficulty

obtaining external finance.
 

Guarantee Fees
 

Since t975, 
lenders have become accustomed to receiving government

guarantees for major loans 
to the copper companies. To the lender, an

obligation on the part of tile Zambian Government has been considered as
risk-reducing because the Government at least potentially has emergency 

A one cent decrease in the price of copper represents a loss of approx­
imately U.S.$1.5 million 
to Zambia's gross foreign exchange earnings.
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resources of which to avail itself (specifically, its foreign exchange
 
reserves and tile various credit facilities of the International Monetary
 
Fund). Loan guarantees used to be made without any direct cost to the
 
companies. In January of 
1977, the Finance Minister announced that the 
borrower would have to pay the Government 1.25% of the principal amount 
for any subsequent guarantees. This surcharge has further reduced the 
availability of financing to the copper producers by raising the cost of 
such financing. 

Taxation
 

The Zambian Government's taxation (and dividend) policies also affect
 
investment. Taxation in 1978 of the copper sector consists of 
a mineral
 
tax equal to 51% of estimated profits and a profit tax of 50% on the
 
profit net of the mineral tax. The effective tax rates on the companies 
are thus 74.5%. This heavy tax burden substantially limits the companies' 
ability to retain earnings. Tax laws have changed since 1970, and Table 
32 depicts the tax burden the companies have faced. In the period 1970-75, 
the tax burden on the copper producers has not been less than 46% and has 
been as high as 73%. 

Table 32
 

ZAMBIAN GOVERNMENT REVENUES 
AND COMPANY-RETAINED EARNINGS FROM COPPER PROFITS 

1970-1975
 

(Millions of Kwachas)
 

1970 1971 1972 1973 1974 1975 

Profits (losses) before 
depreciation 289.9 154.1 178.9 499.0 179.0 (633) 

of which = Taxes 121.7 42.8 51.2 308.0 87.9 -
= Dividends 62.8 56.5 67.0 113.3 23.5 -

Government revenue 

Taxes + (0.51 : dividends) 153.8 71.6 85.3 364.8 99.9 -
(as percentage of gross 
profits) 53.1% 46.5% 47.7% 73.1% 55.8% -

Retained earnings before 
depreciation 105.4 54.8 60.7 79.7 67.6 -

Sources: Annual Reports of Nchanga Consolidated Copper Mines Limited, 
Roan Consolidated Mines Limited; and International Bank for 
Reconstruction and Development 
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Policies Affecting Production Costs
 

Government policies and actions have also had 
a significant impact
 
on production levels and costs of 
the copper companies. These policies
 
are basically of two types: those resulting in a lack of skilled per­
sonneL, and those impeding the flow of needed financial and material 
inputs.
 

Skilled Personnel--Too few Zambian graduates are 
available to fill
 
skilled labor and management positions in the processing activities.
 
University training has produced relatively few mining graduates compared 
to current needs and previous expectation. A 1974 Government forecast 
projected that by 1977, as many as 70 Zambian graduates (in metallurgy,

mining engineering, and geology) p,-.- year (from the University of Zambia 
as well as overseas institutions) mi.ght be ready to enter mining opera­
tions. However, because of a lack of qualified candidates and the diver­
sion of candidates into other fields, no more than 14 graduates were
 
expected in 1978 (TabIe 33).
 

Table 33
 

FORECAST NUMBER OF GRADUATES IN MINING AND RELATED FIELDS
 
FROM UNIVERSITY OF ZAMBIA
 

1978- 1983"
 

Types of Graduates 1978 1979 1980 1981 1982 1983 

Metallurgists 6 13 8 10 6 10
 
Mining engineers 6 13 8 10 
 6 10 
Geologists 1 6 5 4 5 4 

Total 13 32 21 24 17 24 

Does not include Zambians expected to receive degrees abroad (about 
5%). 

Because there are too few Zambians who can fill managerial and 
ski I led labor posit ions in the copper compan ies, there is a heavy depen­
dence on expatriates to run the country's copper production efforts. In 
recent years, the expatriate labor force has been shrinking in size, and 
turnover has been increasing. 

Zambia restricts repatriation of earnings. Expatriates can now send 
only one-third of their salaries out of the country, and in times of 
emergency even this may be halted. Second, many senior expatriates are 
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said to believe that 
the ideologies of the Governme.t, including its

push to Zambianization, are 
a threat. Third, the standard of living is

declining. Expatriates complain, 
for example, that the Government should
 
ensure the availability of basic foods and not allow shortages of milk,
 
butter, and eggs to continue.
 

Problems with the 
turnover and experience level of expatriates in
 
copper production are partly responsible for the declining labor produc­
tivity in the Zambian Copperbelt. Although lack of data makes it 
impos­
sible to 
separate mining productivity from processing productivity, the
steady decrease in the prod-ctivity of the composite copier company

employees 
can be seen from Table 34. Other factors related to Government
 
policies said 
to be responsible for the declining productivity include

the rapid growth of the 
relative share of overhead personnel (a result

of Government efforts 
to put more Zambians in managerial positions) and
 
the increasing downtime (a result of insufficient spare parts and ex­
tended machinery breakdowns). 

Table 34 

COPPERBELT LABOR PRODUCTIVITY, 1969-1975
 

Metric 
 Kilograms Person-Shifts
 
Tons Ore Contained Required 
to
 

Lbor Hoisted per,. Copper per 
 Produce One Ton

Year Force Person-Shift Person-Shift of Contained Coppert
 

1969 48,227 
 2.25 52.19 19.18
 
1971 49,748 2.05 
 42.63 
 23.46
 
1973 52,792 
 2.21 43.11 23.20
 
1975 57,487 
 1.99 37.56 26.62
 

Person-shifts estimated at 300 per year per employee.
 
iThis 
 may to some degree reflect declining quality of the copper ore,

but in large paLt is based on 
declining labor productivity.
 

Source: Zambia Mining Yearbook (Copper Industry Services Bureau, P.O. 
Box 2100, KiL:we, Zambia) 

Another way of looking at labor problems is through the measure oflabor cost per unit of value added. Table 35 shows that between 1965 and
1974, the ratio of wages per worker to value added per worker in the
mining sector has more than doubled. This compares unfavorably to trends
in the services and man facturing sectors, but is roughly equivalent to
trends in the construction and transport and communications sectors. 
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Table 35
 

INDEX OF LABOR PRODUCTIVITY AND LABOR COST, 1965-1974 
(1965 = 100) 

1965 1967 1969 1971 1973 1974
 

Mining 

Value added per worker 100 75 83 63 66 65
 
Wages per worker 
 100 140 141 142 160 161
 
Labor cost per unit of value added 100 186 172 227 242 247
 

Manufacturing 

Labor cost per unit of value added 100 101 103 137 114 99
 

Construction
 

Labor cost per unit of value added Ion 214 222 219 193 210
 

Transports, Communications
 

Labor cost per unit of value added 100 148 210 200 190 202
 

Services
 

Labor cost per unit of value added 100 113 145 119 152 134
 

Sources: 	 Government of Zambia Central Statistical Office, Monthly Digest
 
of Statistics; International Bank for Reconstruction and Devel­
opment
 

Financial and Material Inputs--Many domestic suppliers of copper
 
processing spare parts and equipment, who until recently have provided

reliable services at competitive prices, have been unable to function
 
because of an inability to obtain either foreign exchange allocations or
 
import licenses, or both. Although the copper companies are increasingly
 
taking over importation of their own supplies and are ostensibly accorded
 
priority in obtaining necessary foreign exchange, delays continue.
 

As a result, companies have attempted to maintain greater levels of
 
(increasingly expensive) spare parts and other stores. 
The real value of
 
qf'ores held by the mining companies has been increasing since 1970 at an 
average annual rate of 14Z (Table 36), and the stock of spares and re­
placements for many items has increased from an anticipated 6 months' 
supply to a 2-year supply. Such increases may consist of shifts in the 
location of stores from one part of the Zambian economy to another. 
Nevertheless, there has been a real increment to production costs of the 
copper companies represented by the additional expenses which accompany 
the maintenance of stores. Assuming the conservative estimate that these 
costs represent approximately I0% of the value of the stores, the cost of 
stores per ton of finished copper accounts for- an approximate 0.4% annual 
increase in the real unit cost of producing finished copper. 
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Table 36 

VALUE OF MINING COMPANIES' STORES, 1970-1975
 

Average Value Average Value
 
of Stores, of Stores,
 

Millions of Current Millions of Constant
 
Year Kwachas (1970) Kwachas
 

1970 50.1 50.1
 
1971 54.6 52.3
 
1972 57.8 51.5
 
1973 87.1 73.5
 
1974 129.5 113.6
 
1975 149.8 98.6
 

Sources: 	 Annual Reports of Nchanga Consolidated
 
Copper Mines Limited; Roan Consolidated
 
Mines Limited; International Bank for
 
Reconstruction and Development
 

Summary and Conclusions
 

Barring any major and unexpected problems with processing equipment,
 
the Zambian companies will both smelt and refine all the copper produced
 
in the country. Zambia has operating capacity sufficient to process all
 
of the copper mined. 

The policies and actions of the Zambian Government are important to
 
the profitability and thus to the future of copper processing in Zambia.
 
The combination nf recent government policies and external factors has
 
resulted in several problems for the country's copper industry. 
Copper

mining and processing have been adversely affected by two exogenous fac­
tors (transport route closings* and reduced copper prices), as well as
 
by some of the actions that the government is pursuing. In particular, 
the difficulties the companies have had acquiring funds have decreased 
potential levels of capital investment which will in turn restrict future 
processing capacity. Further, while one of the Government's efforts has 
been to put more educated Zambians in responsible positions in copper 
processing and mining, insufficient numbers of qualified Zambians have
been attending Zambian and foreign universities to compensate for the 
loss of expatriates, which has affected copper production. 

As a result of political differences between Zambia and Rhodesia, the 
export products of landlocked Zambia could no longer be sent by the most
 
economical route through Rhodesia.
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If world copper prices climb again so that they regain the peak 1974
 
level, Zambian Government policies probably will change substantially.
 
Problems with the availability of foreign exchange or spare parts should
 
decrease, capital expenditures by the companies should increase; and the
 
Government would probably allocate more funds to education in the earth
 
sciences and engineering fields, producing needed professionals.
 

Overall, in the short run Zambian Government policies gain importance
 
to the copper processing sector as the price of copper decreases. When
 
copper prices are low, relatively small changes in the Government policies
 
can turn a marginally profitable operation into an unprofitable one. Con­
versely, Zambia's policies lose importance as the price of copper increases.
 
Over the long run, however, highly volatile copper price will, on balance,
 
minimize the temporary effects of such temporary policies.
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Jamaica 	 .
 

Processing History and Outlook
 

Jamaican forward processing of bauxite is limited to the production
 
of alumina. The country has no aluminum smelting facilities and cur­
rently has no definite plans for installing such capacity. Alumina
 
refining is limited to less than 20% of the available supply of bauxite,
 
and forecasts show this share is expected to increase only modestly over
 
the next several years (see Table 37).
 

Table 37
 

PROCESSING HISTORY AND OUTLOOK FOR JAMAICAN BAUXITE
 
(Thousands of Metric Tons)
 

1960 1965-1966 1970 1975 Ten-Year Outlook
 

Bauxite production 5,837 8,651 12,010 11,571 No significant growth
 
Alumina production 804 1,797 2,242 Slight growth
 
Aluminum production None
 

Sources: 	 Metallgesellschaft for 1960 through 1975; SRI International
 
for 10-year outlook
 

The country does not have the facilities to produce substantially
 
more alumina than at present. Like the bauxite operations, the processing
 
facilities are owned by a partnership of the Jamaican Government and pri­
vate foreign interests, with the government retaining majority control of
 
the operations. The Government of Jamaica does not have the financial
 
resources needed to expand alumina facilities, and the private companies
 
are not currently interested in increasing their Jamaicar operations.
 

The Government is very interested in gaining an equity interest in
 
additional alumina and aluminum processing facilities. The installation
 
of an aluminum plant in Jamaica will not be practicable until a sufficiently
 
inexpensive source of energy is developed or a method of producing aluminum
 
is devised that uses only a fraction of the energy needed by current
 
methods. At present, the most Jamaica could accommodate would be addi­
tional alumina faciities.
 

Foreign private interests have indicated that they would not partic­
ipate in any new processing ventures in Jamaica as long as current condi­
tions persist. Further, official aid is unlikely to be adequate to finance
 
new processing plants. In the absence of private foreign investment or
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official aid, there are still options available to the Jamaicans. One
 
option being considered is 
a joint venture among Jamaica, Venezuela, and
 
Mexico, nicknamed "JAVEMEX." The suggested arrangement would call for
 
ecuity investment for bauxite mining in Jamaica, alumina refining in
 
Jamaica, and aluminum smelting in Mexico, as shown in Table 38.
 

Table 38
 

POSSIBLE "JAVEMEX" ARRANGEMENT 
(In Percent)
 

Bauxite Mining Alumina Refining Aluminum Smelting
 
(in Jamaica) (in Jamaica) (in Mexico)
 

Jamaica 71 51 
 29
 
Mexico 29 29 
 51
 
Venezuela -- 10 

Technical partner -- 10 20
 

Source: International Bank for Reconstruction and Development
 

This arrangement would give the Jamaicans majority ownership of both
 
the bauxite and alumina facilities, and a 29% inter2st in the Mexican
 
aluminum plant. 
 Jamaica would process more of its bauxite, would have a
 
guaranteed market for its alumina, and would reap returns from the final­
stage (aluminum) processing. Difficulties could arise in working out the
 
specifics of JAVEIMEX, but within the next several years there is a moder­
ate 
probability of successful implementation of the arrangement.
 

Investment cost for the new plant and equipment would come in part
from borrowed funds and in part from revenues of the four owners of the 
projects. It is estimated that the total cost (1976 U.S. dollars) would 
be at least $350 million for the alumina refinery and $275 million for 
the aluminum smelter. 

Contribution of Bauxite and Alumina to the Jamaican Economy 

The contribution of bauxite and alumina to the Jamaican economy is 
substantial (Table 39). 
 Since 1970, mining and smelting together have
 
accounted for between approximately 14% and 16% of Jamaican gross domestic
 
product (GDP). Sales of alumina have accounted for between 22% and 40%
of total export earnings, and bauxite and alumina together made up from 
38% to 55% of export earnings (Table 40).
 

74
 



Table 39
 

SECTORAL ORIGIN OF GROSS DOMESTIC PRODUCT
 
(ADJUSTED) IN CURRENT PRICES AT FACTOR COST
 

1970-1974
 
(Jamaican Dollars)
 

1970 1971 1972 1973 1974 

Mining, quarrying, and refining 159.6 173.4 169.8 178.8 205.0 

Bauxite and alumina 149.7 161.2 158.4 168.5 194.7 
Other 9.9 12.2 11.4 10.3 10.3 

Total GDP at factor cost 1003.4 1064.6 1166.7 1185.3 1249.1 

Sources: Jamaican Department of Statistics; Bank of Jamaica
 

Table 40
 

PERCENTAGE COMPOSITION OF JAMAICAN EXPORTS IN CURRENT PRICES
 
1970-1974
 

1970 1971 1972 1973 1974
 

Bauxite 17.6% 16.7% 14.1% 13.8% 15.4%
 

Alumina 
 25.6 22.9 24.7 25.7 39.6
 

TotnW merchandise
 
Ex:ports 65.6 63.2 62.1 62.2 72.2
 

Non factor services 34.4 36.8 37.9 37.8 
 27.8
 

Total exports of goods
 
and services 
 100.0 100.0 100.0 100.0 100.0 

Sources: .;maican Ministry of Finance; International lBank fo Recon­
struction and I)evelopment 
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The net contribution of the bauxite-alumina sector to foreign ex­
change earnings and taxes is shown in Table 41. 
 Bauxite-alumina tax
 
revenues as a percentage of GNP ranged from 2.5% 
to 8.3%. The net
 
foreign exchange contribution* of the 
sector varies between 9.5% and
 
13.9% of Jamaica's GNP. The bauxite-alumina industry, employing between
 
6,800 and 7,600 persons, does not provide a substantial share of the
 
country's jobs. 
 Further, the capital costs per unit of employment were
 
rather high, at $75,000 to $107,000.
 

Table 41
 

BAUXITE-ALUMINA: 
 SELECTED ECONOMIC INDICATORS
 

1972 1973 1974 
Millions Mil iions Millions 

of of of 
Jamaican Jamaican Jamaican 
Dollars % GNP Dollars % GNP Dollars % GNP 

Net contribution to 

foreign exchange 171.3 12.6 155.4 9.5 299.4 13.9 

Of which: tax revenue 35.6 2.6 41.0 2.5 179.1 8.3 

Percentage of total 
thousands employed 

Employment contribution 6.8 1.1 7.0 1.1 7.6 1.2 

Capital costs per unit 
employment 75,000 - 107,000 

Source: International Bank for Reconstruction and Development
 

According to the 1975 World Bank calculations, value added in bauxite
 
mining in Jamaica has been substantially higher than value added in alumina
 
production. 
 The ratio of value added in bauxite to value added in alumina

has ranged from 2.88 
to 15.73 and averages 6.80 over the 1970-1974 period.
Each year's Value of production of bauxite was very close to the value of 
production of alumina during the period 1970 to 1974. The difference in 

Net Foreign Exchange Contribution is defined as the amount of foreign ex­
change earned from the sales of bauxite and alumina less the amount of 
foreign exchange spent on 
mdterials and labor in the production processes.
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value added comes 
from the inputs into the production process--the value
 
of material inputs 
to bauxite production are almost negligible, whereas
 
those into alumina production are substantial--and from the substantial
 
economic rent associated with the bauxite resource. 
Although there was
 
positive value added in 
the production of both commodities, the produc­
tion of bauxite contributed almost seven times as much value added to
 
the Jamaican economy as did the production of alumina (Table 42).
 

Effect of Jamaican Policies
 

The Government's policies affect the minerals processing sector a
 
great deal, but rarely does the effect show up immediately in output

tonnage. Mineral extraction and processing activities ordinarily change

their production capacities only slowly, as 
several years are required

before new capacity can be brought on-stream. In this type of situation,
 
responses 
to policy actions are quicker when restrictive policies are
 
involved than when prcducing-enhancing ones are Since many of
involved. 

the most recent policies in Jamaica have 
cut the profitability of the
 
privately held bauxite and alumina companies, the Government is perceived
 
as having an attitude that makes new 
investment unattractive, and this

"attitude" has had noticeable effects on the country's bauxite processingefforts. However, it is 
not Jamaican Government policies that prevent

the installation of aluminum production, but lack of 
inexpensive energy
 
for the present energy-intensive process.
 

Since the Government has adopted policies that made the country's

investment climate increasingly unattractive, there has been a noticeable
 
effect on the bauxite processing industry in Jamaica (Table 43).
 

Foreign exchange rate policies have probably had the single most 
harmful impact on Jamaica's processing. The Government maintains 
a dual
 
exchange rate system: 

U.S.$ 1.00 = J$ 1.35 
U.S.$ 1.00 = J$ 1.05. 

The J$ 1.35 exchange rate is applicable to most trade except that in
bauxite and alumina, but the J$ 1.05 rate is the one that bauxite/alumina
companies must use in their transactions. This rate, which has the effect
of an export tax, severely handi the coaps mpanies by making them less 
competitive. The free market rate of exchange is estimated to be: 
U.S.$ 1.00 = J$ 1.65. 

The bauxite/alumina producers apparently are in the process of trying
to negotiate a shift to the J$ 1.35 rate and in exchange are offering to 
pay the Government a full one-year advance on the bauxite levy. It is not 

nown at this time what position the Jamaican Government will take. 

Other policies affecting the mineral companies are more general in 
nature and have to do with overall macroeconomic management difficulties. 
In the last few yelrs, wage increases in Jamaica have been greatly in
 
excess of productivity gains (Table 44). 
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Table 42 

VALUE ADDED IN BAUXITE AND ALUMINA PRODUCTION IN JAMAICA 
1970-1974
 

(In Millions of Current Jamaican Dollars)
 

1970 1971 1972 1973 1974
 

Value added
 

Bauxite
 

Gross value of productionT 118.6 120.0 119.7 146.4 257.9
 
Less: materials and services--domestic 7.1 3.1 5.9 10.8 10.2
 
Less: materials and services--foreign 0.8 1.5 1.2 1.9 5.3
 
Equals: value added at market prices 110.7 115.4 112.6 133.7 242.4
 

Alumina
 
Gross value of production+t 
 109.2 109.7 109.6 
 124.2 281.3
 
Less: value of bauxite converted 42.1 45.1 46.6 54.5 95.8
 
Less: materials and services--domestic 
 12.8 5.1 12.4 20.0 18.9
 
Less: materials and services--foreign 15.8 28.4 34.5 41.0 115.4
 
Equals: value added at market prices 38.5 31.1 16.1 8.5 51.2
 

Total: calculated total value added at market price 149.2 146.5 128.7 142.2 293.6
 

Less: indirect taxes and royalties -3.7 -4.3 -5.3 -6.6 -12.9
 
Equals: calculated total value added at factor cost 
 145.5 142.2 123.4 135.6 280.7
 

Ratio of value added in Bauxite to value added in Alumina 2.88 3.71 6.99 15.73 4.73
 

Conversion ratio used is 2.50 tons bauxite = one ton alumina.
 
tProduction volume times unit value of exports.
 

Volume times unit value of exports.
 

Source: International Bank for Reconstruction and Development
 



BAUXITE 

Table 43 

AND ALUMINA PRODUCTION IN 
(Millions of Metric Tons) 

JAMAICA 

Production 

Bauxite 
Alumina 

1971 

12.5 
1.9 

1972 

13.0 
2.1 

1973 

13.6 
2.5 

1974 

15.3 
2.7 

1975 

11.6 
2.2 

1976 

10.3 
1.6 

Source: Metallgesellschaft 

Table 44
 

INDICES OF KEY PRICES AND LABOR PRODUCTIVITY IN JAMAICA 
(1971 = 100) 

Average Annual Change
 
(percent)
 

1971 1973 1975 1971-1975 1973-1975
 

Industrial wage index 100 141.6 302.8 31.5 46.1
 

GDP deflator
 
(factor cost) 100 117.5 170.7 14.3 20.5
 

Real wage 	index 100 100.6 150.7 10.8 22.4
 

Labor productivity,. 
index for 	industry 100 109.6 112.8 2.7 
 1.0
 

Corresponding to GDP and employment in six sectors: manufacturing,
 
transport and connunication, construction, mining (quarrying and
 
refining), commerce, and other.
 

Sources: 	 International Bank for Reconstruction and Development;
 
Jamaican National Planning Agency
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Whereas average labor productivity from 1973 to 1975 increased only 1%
 
per year, average real wages in the same period increased 22% per year.
 
A similar though less severe situation existed throughout the 1971-1975
 
period, with real wages increasing 10% and productivity increasing only
 
3%.
 

Government fiscal policies in 1974-75 resulted in 
a large increase
 
in the central Government budget and spending, which was said to be the
 
result of short-sighted and false expectations regarding the newly insti­
tuted bauxite levy and of an unsuitable budgetary procedure. The pro­
ceeds from the bauxite levy were not transferred to the general fund of 
the country, as many Government officials had originally thought they 
would be. Instead, such funds were put into the extra-budgetary Capital
 
Development Fund to be used solely to 
create new foreign exchange earning
 
industries in Jamaica.* How public sector expenditures in Jamaica in­
creased is shown by the following (millions of Jamaican dollars):
 

t

Year Amount
 

1970/71 J$ 317.9
 
1971/72 360.8
 
1972/73 430.5
 
1973/74 559.5
 
1974/75 858.1 (estimated)
 

The country had been running balance of payments deficits for several
 
years (Table 45), which had been funded through various sorts of debt 
arrangements. The continuance of this problem in an otherwise difficult 
period resulted in further difficulties v :h the balance of payments and 
added a further dimension to the tensions between the bauxite-alumina 
producers and the Government. 

All of these factors contributed to a deteriorating domestic economy, 
and when combined with the new bauxite levy and the dual exchange rate 
system, produced an unfavorable (and even antagonistic) investment cli­
mate. 

Currently, Jamaica is still facing serious balance of payment prob­
lems. As of the middle of April 1978, the country was not even able to 
meet the objectives of a preliminary stabilization agreement jointly con­
ceived and agreed to by officials of the Jamaican Government and the 
International Monetary lund. The Jamaicans needed the support of the IMF 

In fact, because of the immense over-expenditure problems, the Capital 
Development Fund later did lend some of its monies o the General Con­
solidated Fund. 

t 
International Bank for Reconstruction and Development.
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Table 45 

JAMAICAN BALANCE OF PAYMENTS 
(Millions of Jamaican Dollars at Current Prices)
 

Receipts Expenditures
 

1971 286.1 395.1
 
1972 303.0 422.9
 
1973 357.2 518.4
 
1974 632.2 739.4
 

Source: 	 Jamaican National Plan­
ning Agency, Economic
 
and Social Survey, 1974
 

and the temporary loans from the Fund to prevent defaulting on their
 
obligations or creating a serious disturbance in their economy. 
 It seemed
 
likely (May 1978) that an appropriate agreement would soon be reached.
 

As a result of the combination of problems, foreign companies cut

their mining levels from 15 million to 10 million tons and cut alumina
 
production from 2.7 million to 1.6 million metric tons (Table 43). 
 Be­
cause it is expected that witin IMP assistance the Jamaicans will very 
soon

improve the performance of their economy and thus their investment climate,the bauxite-alumina companies are preparing to build back up to their 1974 
production levels. 

Nevertheless, considerable apprehension remains in relations between
the companies and the Government. It appears that if there are any fur­
ther actions or policy changes by the Jamaican Government which have very
harmful effects on the operations of the companies, the companies may
seriously consider leaving Jamaica. 
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Liberia 	 .-

Processing History and Outlook
 

Iron ore mining in Liberia has grown at a spectacular rate rising 
from 3 million tons in the early 1960s to 23 million tons in the early 
1970s. In the 1975 to 1976 period, shipments declined in response to 
the downturn in the world economy. Prospects for future increased pro­
duction and cxports of iron ore appear to be encouraging, particularly 
in view )f Lhe recovery of the economies of the industrialized countries 
and the projected demand for iron and steel products. By 1983, Liberia's 
exports of iron ore are expected to reach close to 32 million tons per 
year (Table 46). 

Table 46
 

LIBERIAN IRON ORE PROCESSING HISTORY AND OUTLOOK
 
(Millions of Long Tons)
 

Actual 	 Projected
 
1970 1973 1975 1981 1983 1985 1987 1990
 

Total iron ore production 23.4 23." 21.6 24.0 31.8 43.8 53.3 53.3
 

Sources: 	 Metallgescllschaft for actual figures; SRI International for
 

projected figures
 

Liberia currently does not forward process its ore into steel and 
has no plans to do so. Foreign companies have full ownership of the 
mining operations in Libezia, and they control both production and mar­
keting in response to factors outside of Liberian control. The companies 
mine and produce the ore with the stated purpose of using it as input into 
steel-making operations in their home countries. It would not be in the 
interests of the foreign companies to build steel facilities in Liberia 
when sufficient steel• production capacity aLre -dy exists in Europe and the 
United States, unless it would be more profitable to produce steel in
 
Liberia. 	 This, however, is not the situation.
 

With a poputation of only 1.5 million persons, Liberia uses an insig­
nificant amount of steel in thme form of end products such as cars and 
machinery. In addition, West Africa offers little local market for steel. 
Without the ability to export much steel either to the developed countries 
or to neighboring African countries, even if Liberia manufactured iron and 
steel, it would be very difficult to market the products. 
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If the Government of Liberia wanted to sponsor a steel-making proj­ect on its own, the cost would be very high. 
 Assuming the financing
would be available, the Liberians would need to go heavily in debt,taking resources from other development projects that might well have
higher returns. Further, the country would have 
to import 	at least some
technical 	know-how, possibly in the 
form of skilled laborers and/or
managers. 
The outlook for forward processing of iron ore in Liberia thus appears bleak, at least in 
the near future.
 

Contcibution of Iron Ore to 
the Liberian Economy
 

Iron ore mining is the 
single most impo-tant nonagricultural activity
in the Liberian economy. 
Such mining is estimated to have contributed 23%
of GD in 	1976 (Table 47). Exports of iron ore are 
estimated 	at $343
million in 
1976 and will account for about two-thirds of the value of
total merchandise exports for the year. 
The contribution of iron ore
receipts to government 
revenue is estimated at 
$29.3 million, equivalent
to about 207, of total government current 
revenues. 
 The contribution of
iron ore mining to Liberian employment is relatively unimportant in con­trast to its influence in 
other respects; mining is estimated 
co accoultt
for up to 	107 
 of total employment. 
 Despite the quantitative impo-tance
of iron ore in 
the Liberian economy, the significance of this sector to
the development of the economy has been relatively small because of theenclave character of the activity and the limited linkages with the rest 
of Liberia's economy.
 

Table 47
 

CONTRIBUTION OF IRON ORE TO THE LIBERIAN ECONOMY
 

(Percent)
 

Government 
GDP Exports Revenues
 

1968 28 n.a. 
 21 

1970 27 64 23 

1972 28 68 21 

1975 25 74 16 

1976 23 n.a. 18
 

Sources: 	 International Bank for
 
Reconstruction and
 
Development; SRI Inter­
national
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Approximately 37% of the total sales income from iron ore 
sales con­
sisted of payments for local goods and services or payments to the
 
Liberian Government. It has been estimated, however, that $50 million of
 
this $108 million represents payments for oil products, cement, and other
 
items which are imported from overseas by the iron ore companies. In
 
terms of Liberian payroll and salaries, the money retained in the country
 
is estimated at $36 million, or 12¢ for every dollar of sale income gen­
erated by the iron ore industry (Tables 48 and 49). 

Table 48
 

TOTAL LIBERIAN RECEIPTS FROM THE IRON ORE COMPANIES
 

1975
 
(Millions of U.S. Dollars)
 

Liberian
 
American-
 National 
Swedish Bong Liberian Iron 

Minerals Mining Mining Ore 
Company Company Company Company Totals 

Liberian payroll and
 

salaries 
 24.0 4.7 3.2 
 3.6 35.5
 

Consular invoices 0.3 0.4 - 0.1 -

Other taxes 1.0 0.2 - u.3 -

Payments to local 

contractors 
 4.0 1.5 2.1 
 0.4 52.6 

Local purchases 14.0 22.5 - 2.6 -

Others (contributions,
 

schools, etc.) 3.0 0.1 - 0.1 
 -

Withholding taxes 1.4 - ­ - 1.4 

Subtotal 
 47.7 29.4 5.3 7.1 
 89.5
 

Government of Liberia
 
sharc* 
 12.3 3.0 
 2.9 - 18.2 

Total 60.0 32.4 7.1
8.2 107.7
 

Sales income, % 41% 37% 37%
32% 37% 


The government of Liberia requires that mining concessions return a per­
centage of profits to the country ("profit-sharinLg"). 

Source: International Bank for Reconstruction and Development
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Table 49 

AGGREGATE COSTS AND REVENUES OF THE FIVE IRON ORE COMPANIES
 
1967-1980
 

1967-1975 1976-1980
 
Costs and revenues (millions of U.S. dollars)
 

Sales income 
 1,648.6 2,116.8

Operating, administration, and selling costs 
 883.0 1,415.8

Amortization and depreciation 
 270.0 284.9
 
Depletion allowance 
 14.8 29.2
 
Other costs (income) 
 (0.1) 10.8
 
Total costs 
 1,166.6 1,740.6

Earnings before interest and Government's share 482.0 
 376.1
 
Interest 
 178.9 129.8
 
Net profit before Government's share 
 303.1 246.3
 
Government's share 
 117.6 117.4
 

Government's share as a percentage of sales
 
income 
 7.1 5.5
 

Government's 	share as a percentage of earnings

before interest 
 24.4 31.2
 

Government's share as a percentage of net profit 
 38.8 47.7
 
Government's share per 
ton shipped (millions of
 
U.S. dollars) 
 0.6 1.04
 

Source: International Bank for Reconstruction and Development
 

Effect of Liberian Policies
 

Liberia actively encourages foreign private investment in most forms.

Policies in this country are 
such that expatriates and foreign nations
 
are invited to come into the country to, among other things, extract and 
process minerals. The government puts it this way:"* 

Liberia is a free enterprise economy butteressed by the Open

Door Policy which was declared over three decades ago. With­
in this framework, the Government of Liberia continues to
 
provide the necessary incentives and supportive infrastruc­
tural facilities to create a suitable 
investment climate and 
promote private initiative not 
only for Liberian citizens but
 

Advertisement in Wall Street Jnurnal, April 10, 1978.
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also for foreign investors who have the required capital and 
technological and managerial know-how and are willing to
 
become partners in our efforts 
 to build a vibrant economy 
and society based on principles of justice and equity.
 

The Government ::as a liberal investment incentive program
supported by an Investment Incentive Code. Some of the 
incentives granted under the code include: 

1. 	 Ninety percent import duty exemption on machinery equip­
ment and raw materials up to a maximum period of 7 years.
 

2. 	 Income tax exemption for a maximum period of 7 years; and
 

3. 	 Provision for accelerated depreciation.
 

Investors are also assured of Government's policy of non­
nationalization ' private enterprise as well as the guarantee
of complete freedom of international payments and exchange 
transactions.
 

The mining companies are exempt from general taxation laws under
 
their concession agreements 
with the Government of Liberia. In principle,
the Government is to receive 507, of the net distributed profits after 
appropriations to reserves and interest payments. In practice, the com­
panies decide what portion of their profits to distribute, and this
 
results in the Government receiving substantially less than one-half of
 
the net profits. 
 Further, total profits are reduced substantially by
high debt ratios. The concession agreements with the companies allow 
debt-equity ratios of up to 3.5 to 1. The companies have taken advantage
of this provision to maximize their debt, particularly with loans from 
stockholders. Interest payments on these loans have 	been high and have 
adversely affected the Government's share of iron ore profits.
 

Even though Liberia has a set of policies that are very attractive 
to outside investors and wants foreign investors to enter the country,
there is little possibility in the foreseeable future that Liberia will 
forward process its iron ore. 
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VI DEVELO2ED COUNTRY POLICIES
 

Introduction
 

Policies implemented by developed countries that affect forward pro­
cessing of minerals in LDCs cc.n bc divided into two basic types: (1)

trade barriers and (2) incentives for private companies to invest in LDCs.
 
This chapter discusses relevant U.S. policies and then briefly summarizes
 
similar policies of other DCs. Emphasis is 
placed on how these policies

impact the LDCs, and only peripheral attention is given to impacts on
 
the DCs themselves.*
 

Trade barriers include nominal and effective tariff rates and 
non­
tariff barriers, such as licensing agreements, quotas, voluntary restraints,

and various miscellaneous regulations. As discussed below, trade barriers
 
provide a negative influence on forward processing of minerals in LDCs
 
as 
the effective rate of return for such investment is reduced.
 

Direct foreign investment in LDCs by multinational mining corporations

historically has been the impetus for forward processing activity. 
Re­
cently, the LDC governments have taken 
over much of the building and opera­
tion of processing facilities, but have found capital requirements and
 
technical skills are sufficiently high that often larger scale plants re­
quire some assistance from multinational mining corporations and/or lend­
ing institutions. To encourage U.S. 
private concerns to invest in LDCs
 
and U.S. banks to make loans for investment projects in LDCs, the U.S.
 
Government has established the Overseas Private Investment Corporation
 
to insure against noncommerical losses.
 

Trade Barriers 

Nominal Tariffs 

As with most developed and developing countries, the U.S. tariff sys­
tem is designed, 
in part, to protect domestic industries. Because domes­
tic supplies of copper, bauxite, and iron ore are 
insufficient to cover
 
domestic demand, U.S. tariffs on these crude 
ores are low to nonexistent.
 

Numeroas studies have been conducted on thr impact bf reduced trade bar­
riers on domestic inlustries. For example, see Robert E. Baldwin, Trade 
and Employment Effects in the United States of Multilateral Tariff Re­
strictions, mimeographed (1976); or Federal Trade Commission 
Staff Report
 
on The United States Steel Industry and Its International Rivals (Novem­
ber 1977).
 

89 



For many of the processed ores and products, 
tariff rates become signifi­
cant. 
Table 50 shows the levels of tariffs for crude and refined minerals
 
covered in this study. 
Whereas most imports of unprocessed bauxite, cop­
per, and iron ores are not subject to tariff charges, tariffs on refined

and/or processed products are equal to about 8% to 
10% of their value.'
 
This type of tariff structure has a negative influence on forward process­
ing of minerals in LDCs. 
 Because the markets for processed minerals are
 
generally small 
in the LDCs, these countries must 
look to the industrial­
ized countries to provide export markets. High tariffs 
on processed

minerals can make forward processing in LDCs less profitable than in the

DCs. Furthermore, processed minerals from LDCs may be imperfect substi­
tutes for those from industrialized countries in world markets because of
 
differences in quality, delivery time, credit, -nd 
so forth. + Conse­
quently, when considering these factors along with the risks involved in
 
investing in LDCs, the large, multinational corporations are less willing

to 
invest in these countries. Also, government-owned facilities in LDCs

probably are less profitable than they would be in absence of DC tariff 
duties.
 

It is not clear that general tariff reductions will provide signifi­
cant help to forward processing of minerals in the LDCs. 
 Baldwin esti­
mated the impact of a multilateral, 50% linear cut in 
tariffs on U.S.
 
employment under the assumptiou that exchange rates remain fixed.* Bald­
win categorized industries as being import-sensitive or export-sensitive

based on employment losses or gains, respectively, in each of the indus­
tries examined. 
 It should be noted these impacts arise from tariff cuts
 
in all industries and reflect direct and indirect effects. 
 Iron, ferro­
alloy, and other nonferrous mining would suffer a loss of employment in
 
excess of 0.5% of their labor forces, as would primary aluminum, primary

nonferrous metal, and fabricated metal products. 
Thus, generally lower

tariffs would tend to increase imports of mineral products and to displace
domestic labor. However, as shown in Table 51, the LDCs would not neces­
sarily receive a large share of these increased exports. For iron and
 
steel products (which amount to about 77% of the value 
of processed prod­
uct imports of the three minerals examined), the LDCs accounted for only
7% of totol imports in 1975. In 1976, about 20% of aluminum product and

about 507 of copper product imports came from the LDCs. These shares are 

Duties on iron and steel products average about 7% to 8% of their value,

whereas those on copper products average about 10% to 12% depending on
 
the price of copper. Duties on 
aluminum products vary significantly

from about 2'7 or 3% for unwrought aluminum to 12% for certain types of
 
bars, plates, sheets, and strip.
 

tRobert Baldwin and Tracy Murray, "MEN Tariff Reductions and Developing

Country Trade Benefits Under the GSP," The Economic Journal (March 1977).


*Robert Baldwin, Trade and Employment Effects in the United States of 

Multilateral Tariff Restrictions, mimeographed (1976). 
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Table 50
 

ESTIMATED TARIFF RATES FOR ALUMINUM, COPPER, AND IRON AND STEEL
 

Ad Arithmetic Trade-Weighted
 
Cents per Valorem Average Average
 

Pound (percent) (percent) (percent)
 

Iron ores 
 Free
 

Iron and steel
 

All products 
 7.2 6.6
 
Dutiable products 
 7.4 6.7
 

Nonferrous metals
 

All products 
 7.7 2.7
 
Dutiable products 
 8.1 3.8
 

Bauxite 
 Free
 
Alumina 
 Free
 

Aluminum 
 1.3 or 9.3
 

Copper ores Free §
 

Copper products
 

Under 24¢/lb 1.0 and 6.6
 
24¢/lb and over 0.9 and 6.6
 

From U.S. Tariff Commission, Trade Barriers, Part 3, Major Industrial
 
Product Sectors: Tariffs and Other Trade Barriers, April 1974.
 

tTariffs and arithmetic average of rates for paroduct with TSUS numbers
 
618.01 to 618.48. As all but one product has either a per pound 
or an
 
ad valorem tariff, the average cents per pound (respectively, ad valorem)

rates 
quoted reflect just those products whose tariff is computed as
 
cents per pound (respectively, ad valoreca) basis.
 

Tariffs are arithmetic averages of 
rates for products with TSUS numbers
 
612.02 to 613.19. Tariffs for most products are on a per pound and ad
 
valorem in bases, so rates quoted reflect the average for all 612.02 
to
 
613.19 products.
 

Some tariff (approximately 0.8c/1b) is assessed 
on copper content in
 
products with TSUS numbers 602.28, 602.30, 603.50, 603.54, and 603.55.
 
All of these categories are included under GSP.
 

Source: SRI International
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Table 51 

DISTRIBUTION OF IRON AND STEEL IMPORTS 
1975 

Weight 
(thousands of tons) 

Percent 
Distribution 

Steel products
 

Canada 

Australia and Oceania 

Japan 

Europe 

Latin America 

Asia and Africa (excluding Japan) 


Total 


Iron products and ferroalloys
 

Canada 

Australia and Oceania 

Japan 

Europe 

Latin America 

Asia and Africa (excluding japan) 


Total 


1,071 8 
55 0 

6,214 49 
4,702 37 

113 1 
515 4 

12,669 100 

287 23 
18 1 

244 20 
337 27 
71 6 

293 23 

1,250 100 

Source: American Iron and Steel Institute, Annual Statistical Report,
 
1975
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subject to change, and in the future the LDCs are 
generally expected to

be producing a greater proportion of the world's processed minerals.
 
Although the bulk of U.S. imports of bauxite originate in LDCs, most im­
ports of crude iron and copper ores come 
from DCs and especially from
 
Canada. 
 Thus, the potential for large-scale shifts in the composition of
 
U.S. 
imports from the LDCs away from crude ore; and toward refined prod­
ucts appears to be somewhat limited, with alur.inum showing the most prom­
ise, Also, as discussed below, special concessions to LDC imports 
can
 
help to expand their market share.
 

Effective Protection
 

Because tariff rates vary according to products and stage of pro­to 

cessing, the nominal tariff rate 
is not always a good indicator of the

effective protection provided 
to domestic industries. In the case of pro­
cessed minerals, the raw materials enter the United States with little or
 
no 
tariff duty, whereas processed mineral products pay duties in the 8%
 
to 10% range. Thus, domestic mineral processors are able to charge more
 
for their products (because of the tariff protection) but do not have to pay

duties on imported raw materials used in production. The net result is
 
that value added in processing and 
 the rate of return on investment are 
increased. In general, the smaller the share of value added relative to 
the price received for the product, 
the greater the effective protection
 
offered by tariff.*
 

Because the degree of effective protection affects profitability of 
domestic industries, it is 
a critical variable to examine when analyzing

the impact of tariffs on 
domestic supplies of processed products and 
on
 
investment decisions with respect 
to location of processing facilities.
 
If effective protection is high, mining and processing companies will be
 
more likely to 
invest in DCs with markets for their products.
 

Estimates of the degree of effective protection granted to processed

aluminum, copper, iron, and steel products are given in Table 52. 
 These

estimates are somewhat out of date in that for certain products tariff 
charges are quoted as 
cents per pound rather than ad valorem, and mineral

prices have generally risen since 
they were made. For most products, the
 
effective tariff is about 50% higher than the nominal tariff. 
 For steel
 
ingots, which constitute about 
1% of steel imports, the effective tariff
 
is estimated to be 62.2%, as compared with a nominal tariff of 6.3%. 

For example, suppose two products originally sold for $0.91 each and the
 
cost of materials for the first product was 
$0.50 and for the second
 
$0.81. If a 10% ad valorem tariff was 
imposed and resulted in the domestic

selling price to 
rise to $1.00 for each product, the value added for the
 
first product would increase from $0.39 to $0.50 or by 28%, and for the
 
second product it would increase from $0.10 to $0.19 or 
by 90%.
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Table 52
 

NOMINAL AND EFFECTIVE U.S. TARIFFS
 
FOR POST-KENNEDY ROUND NEGOTIATION
 

(In Percent)
 

Nominal Effective
 
SITC No. Tariff Tariff
 

Iron ore 
 281.3 0.0% 
 0.0%
 
Pig iron, ferroalloys 671 0.7 
 0.0
 
Steel ingots 672 6.3 
 62.2
 
Rolling mill products 673,676 3.5 
 -4.8
 
Other steel products 677 4.0 6.3
 
Copper ore and con­

centrates 283.1 0.1 0.0
 
Copper, unwrought 682.1 
 2.3 11.2
 
Bauxite 
 283.3 0.0 
 0.0
 
Alumina 
 513.6 0.0 
 0.0
 
Aluminum, unwrought 684.1 4.0 6.0
 
Aluminum, wrought 684.2 
 5.9 11.5
 

Source: 
 Bela Balassa, The Structure of Protection in the
 
Industrial Countries and Its Effects 
on the
 
Exports of Processed Goods From Developing Coun­
tries. 
 ppendix Table 1. Economics Department,
 
International Bank for Reconstruction and De­
velopment, International Development Association
 
(February 28, 1968).
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Rolling mill products, however, have a negative effective tariff rate
 
and constitute well over 
10% of steel imports. For all manufactured
 
products, the post-Kennedy Round nominal and effective tariffs are, re­
spectively, 6.8% and 11.6%, indicating that 
on average processed minerals 
are not treated less favorably than other products. 

Generalized System of Preferences
 

To asbist the LDCs in establishing and expanding Iheir manufacturing
 
base, a proposal was 
made before the first UniLed Naticns Conference on
 
Trade and Development (UNCTAD) in 1964 to grant preferential tariff treat­
ment to semimanufactured and manufactured products originating in LDCs.
 
The UniLed Statcs, as part of its Trade Act of 1974 (as have many other
 
developed countries) introduced the "Generalized System of Preferences"
 
(GSP) in 1976. This system allows duty-free treatment on a wide range

of designated articles (currently numbering over 2,700) imported directly
 
from any of the 98 countries and 39 dependent territorie3 designated as
 
beneficiary developing countries. Not all manufactured products are in­
cluded in the GSP, and as shown in Table 53, about 79% of aluminum and
 
91% of iron arid steel products imported into the United States are ex­
cluded from GSP. Essentially all copper imports are included under the
 
GSP.
 

Besides failing to cover all product categories, coverage of the GSP
 
is limited by two competitive need criteria. These criteria can be sum­*
 
marized 
as follows: t
 

If a developing country supplies 50% or more (by value) of the
 
U.S. imports of a product during the previous calendar year,
 
its imports of that product are excluded from the GSP for the 
current year.
 

If a developing country supplies more than $34.4 million (ad­
justed upward for inflation each year) of a product to the 
United States, its imports of that product are excluded from
 
the GSP for the year. 

The LDCs have complained about the general terms of the competitive 
need criteria. Several journal articles have indicated the extent to
 
which further coverage of the GSP could aid these countries.* Of the 

For a more complete description, see U.S. Deprrtment of Commerce, Copper,
 
Quarterly Report, Spring 1977, page 3.
 

For a list of items for which certain countries are excluded from GSP,
 

see U.S. Trade Commission, Tariff Schedules of the United States Anno­
tated, 1978, page 4 and 5. 

One recent article is that by Baldwin and Murray, op. cit. According to 
their results, the 
benefits accruing to LDCs from the GSP could be ex­
panded by approximately 50% if the competitive need criteria were elimi­
nated.
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Table 53 

VALUE OF IMPORTS AND GSP COVERAGE
 
1976
 

Aluminum Copper Iron and
 
Products" Productst Steel Products*
 

All imports (millions of dollars) 552 777 4,572 

Percentage of total 

Imports originating in 
beneficiary countries 11 54 7 

Value of all imports in 
categories included in 
the GSP** 21 100 9 

GSP exclusions from compet­
itive need criteria 0 44 0 

Value of beneficiary country 
imports entering duty free 
because of the GSP 2 10 1 

Includes products classified in TSUS numbers 618.01 to 618.48.
 
tIncludes products classified in TSUS numbers 612.02 to 613.19,
 

$Includes 	products classified in TSUS numbers 607.01 to 610.81.
 

°Customs valuation.
 

Most aluminum products excluded from the GSP have low duties, of
 
approximately 2% to 3% of value. 

Sources: 	 U.S. Tariff Commission, Tariff Schedules of the United States
 
Annotated, 1978; Bureau of Census, U.S. General Imports, Sched­
ule A Commodity by Country of Origin, December 1976; unpublished
 
Census tabulations; and SRI International
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three minerals covered in this report, only copper imports are affected
 
by the competitive need criteria. As shown in Table 53, about 44% of the
 
value of processed copper imports (or about 90% of these imports origi­
nating in LDCs) were excluded under the competitive need criteria in 1976.
 

Thus, of a total of about $5.9 billion of imports of processed alumi­
num, copper, iron, and steel (from all countries), only about $1.3 billion
 
were in categories that even qualified for the GSP and only $0.8 billion
 
were from beneficiary countries. More importantly, duty-free imports un­
der the GSP amounted to only $130 million, or about 2% of total imports
 
and 17% of beneficiary country imports.
 

In a recent article, Robert Baldwin and Tracy Murray* estimated that
 
the benefits of further reductions of Most Favored Nation (MFN) tariff
 
cuts (such as these being considered under the current round of General
 
Agreement on Tariffs and Trade (GATT) negotiations) would have a benefi­
cial impact on LDC imports even though the margins provided by GSP would
 
be reduced. LDC benefits from GSP arise, in part, because their products
 
become more competitive compared with those from DCs. As MFN tariff rates
 
fall, this tariff differential between developed and beneficiary (LDC)
 
countries also falls. However, because of restrictions and limitations
 
to GSP, the losses due to the erosion of the margins of preference are 
estimated to equal only one quarter of the gains from further trade ex­
pansion from MFN tariff cuts. MFN tariff concessions will, most likely, 
cover a broader range of products than does the GSP and will not place 
limits on imports (such as the competitive need criteria) to qualify for
 
them. 

The degree to which further GSP concessions can help forward process­
ing of minerals in LDCs is uncertain. Potential increases in prices re­
ceived by producers of refined mineral products originating in the LDCs 
could arise from further GSP concessions and would have a positive impact
 
on the profitability of large-scale investment projects. But the political
 
pressures not to contract certain industries in the United States based
 
on concern for American jobs that might be lost due to increased imports
 
of mineral products remain major obstacles to the inclusion of new product
 
categories in the GSP.
 

Other Trade Barriers
 

In general, U.S. agencies impose few impediments to trade in mineral
 
products other than tariffs. The ongoing impediments, having only minor
 
effects on imports, are government procurement restrictions (or Buy Ameri­
can laws) and restrictions oil highly specialized mineral products covered
 
under the National Security Amendment.
 

Robert E. Baldwin and Tracy Murray, op. cit.
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The reference or minimum pricing instruments for iron and steel im­
ports establish a minimum price for imports (based on 
Japanese steel pro­
duction costs). 
 Imported products priced below the reference price are
 
penalized sufficiently through the rapid imposition of tariffs. The 
cur­
rent trigger price mechanism, introduced about a year ago 
to expedite anti­
dumping measures, protects domestic industries from products priced below
 
costs of production . However, as noted in a study conducted by the Federal 
Trade Commission,' reference pricing mechanisms prevent the pricing flex­
ibility of steel products over the business cycle; during periods of low
 
demand, reference pricing prohibits firms from selling at prices 
 that cover 
their variable costs but are still below the reference rice. This study

concludes that the reference pricing mechanism forces foreign iron and
 
steel companies to behave as if 
they were a cartel and, consequently, for­
eigr. producers are receptive to the idea. 

Because reference prices are based on Japanese production costs, the
 
value of the yen relative to the dollar affects the level of prices set.
 
The boost in trigger prices scheduled for July 1, 1978, reflects the ap­
preciation of the yen as 
well as higher costs for Japanese steel.t The
 
impact 
on products of countries whose currencies have not appreciated
 
against the dollar as much as the yen will be 
to raise the effective price
 
they receive, thus preventing the competitive advantage they would 
nor­
mally gain as their currencies depreciate against the yen.
 

To a limited extent, reference pricing may hinder forward processing,

because the LDCs may not 
be able to set prices at a level sufficiently
 
low to be competitive on world markets. 
 LDCs often lack the marketing
 
organization to 
sell their products effectively in industrialized coun­
tries. Moreover, the quality of LDC products and their delivery reliabil­
ity are generally inferior to 
those of the dev loped countries.
 

Certain trade impediments arise on a temporary basis. For example,
 
temporary quotas currently exist on specialty steel imports; they went
 
into effect in 1976 and are scheduled to be removed in June 1979, unless
 
extended. Brazil, Argentina, and Korea ship specialty steel to the United 
States and may be affected by these quotas. 

Orderly marketing agreements (OMibs) are voluntary quantitative re­
strictions on imports. Because of their voluntary nature and that they 
are imposed by the exporter, ONi~s circumvent the basic rules of GATT. In 
the past, OMb\s were more prevalent, but now the only ones involving min­
erals are with Japan on specialty steel products. Meetings of top offi­
cials from the United States, European Economic Community, and Japan are 

Federal Trade Commission Staff Report on The United States Steel Industry
 
and Its International Rivals, November, 1977.
 

tFor a more complete discussion, see The Wall Street Journal, "Treasury
 

Boosts 'Trigger' Levels for Steel Prices," May 8, 1978, page 2.
 

98
 



being conducted on international steel trade. 
 The aim of these meetings

is to prevent price cutting in 
steel products and to put order into the
 
international steel markets. 
 A result of these meetings may be further
 
extensions 
 of OMAs to include most of the industrialized world. 

There was recently a prospect of restrictions on imports of basic 
copper shapes to protect domestic industries. The International Trade Com­
mission prepared a report on the subject in late 1978 and decided not to
 
protect the copper industry any further.
 

In 
1973-1974, the United States imposed restrictions on scrap steel
 
exports to limit foreign demand in an effort to 
reduce pressure on domes­
tic prices. A statement 
by the United States that iL does not intend to
 
reintroduce export controls 
on scrap steel could serve as an incentive to
 
some LDCs to consider investment in scrap-based minimills. Smaller scale,

electric furnace steel plants which use steel scrap are often the most

economical for LDCs. Because the 
United Sta-es is the principal world
 
source of scrap, U.S. restrictions 
on exports, even if temporary, cause a
 
major dislocation in countries depeudent 
on scrap.
 

Incentives for Private Companies 
to Invest in LDCs
 

Background
 

Mineral exploration, mining, and processing require large amounts of
 
investment capital. Historically, this capital has been provided by large

mining companies, and ownership and control have been concentrated in their
 
hands. For the LDCs, this type of investment and operation resulted in
 
foreign control of their natural resources. In recent years, the LDCs
 
have demanded a principal role in the exploitation of their natural re­
sources, with 
the result that many mining operations have been national­
ized, or have experienced a wide variety of problems that greatly reduced
 
their profitability. As a consequence, la:rge mining companies 
 find that
 
the risks of exploration and investment 
 are too great in the LDCs and are
 
concentrating their investment spending in DCs. Table 
 54 presents che
 
level and distiibution of capital expenditures between developed and 
 Oe­
veloping countries of majority-,wr-d affiliates of U.S. companies from
 
1970 to 1978, and Table 55 shows 
the value of U.S. foreign direct invest­
ment in mining and smelting from 1960 to 1975. 
 It is clear that investment
 
spending and asset accumulation are being directed away from the LDCs and 
toward the DCs, with Australia, Canada, South Africa, and the United States 
receiving about 80/ of the total. 

The disturbing feature of this trend is that the LDCs have found that
participation by large, international mining companies is critical to min­
eral exploration, mining, and processing. The LDCs lack the technical ex­
perience and capital to undert 1 . large-scale exploration and investments 
by themselves and have difficulty borrowing sufficient funds from private 
sources. Because of the problems described above, the shares of world out­
put of iron ore and of bauxite produced in the LI)Cs have been declinirig.* 

Estimates based on data from U.S. Bureau of Mines and Metallgesellschaft,
 
A.B., Metal Statistics.
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Table 54 

MINING AND SMELTING: CAPITAL EXPENDITURES
 
BY MAJORITY-OWNED FOREIGN AFFILIATES 

OF U.S. COMPANIES 
1967-1978
 

(Millions of 1967 Dollars)"
 

Developing Developed
 
Countries Countries 
 Total
 

1970 392 621 
 1,113
 
1971 287 
 998 1.,285
 
1972 239 811 
 1,050
 
1973 169 
 587 756
 
1974 197 477 
 674
 
1975 198 
 473 671
 
1976 123 
 363 486
 
1977 54 
 291 346
 
1978t 51 278 328
 

Deflated by U.S. wholesale price index 1967 = 100. 
*tProjected. 

Source: 
 "Capital Expenditures by Majority-Owned
 
Foreign Affiliates of US Companies,"
 
Survey of Current Business, Washington,
 
D.C.: U.S. Department of Commerce,
 
March 1978, March 1977, March 1976, March
 
1975, MIarch 1974, and December 1973; and
 
Raymond F. Mikesell, "Foreign Investment
 
in Nonfuel Minerals; Outlook and Policy
 
Issues," mimeographed, University of Ore­
gon, 1977.
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Table 55
 

MINING AND SMELTING: 
 VALUE OF U.S. FOREIGN DIRECT INVESTMENT
 
1960, 1965, 1970, and 1975
 

(Millions of Current U.S. Dollars; 
End of Period)
 

Developing Developed
 
Countries Countries Total
 

1960 1,600 1,411 
 3,011
 
1965 1,814 1,971 3,785
 
1970 2,522 3,646 
 6,168
 
1975 2,145 4,407 
 6,552
 

Source: 
 Survey of Current P.isiness, Washington, D.C.:
 
U.S. Department of Commerce, various issues.
 

Investment requirements in aluminum (including bauxite and alumina),

copper, and iron and steel facilities throughout the world over 
the period

1976 to 1985 are expected to amount to $149 billion (1975 U.S. dollars)

or about 83% of the required investment for nine important nonfuel min­erals.* 
 The World Bank estimates that approximately 53% of the investment

requirements for all nine minerals will be for facilities 
in the LDCs.t
Therefore, it is important that attention be given to 
means - increasing
 
foreign direct investment in the LDCs.
 

Overseas Private Investment Corporation
 

Significant proportions of resources available from the World Bank
and various regional development banks until recently have 
not been made

available to mining sector investments. Mineral developments typically

have large-scale financial requirements. For example, the capital cost

for a minimum economic-size alumina facility is 
estimated at $200 
to $260

million by SRI, and for a minimum-sized aluminum facility at $144 
to $216
 
million.
 

From IBRD Commodities and Export Projections Division, Economic Analysis

and Projections Department. 
 The nine minerals examined include the 
three
 
mentioned above plus nickel, 
lead, maganese ore, phosphate, rock, tin,

and zinc. 

tWorld Bank, Minerals and Energy in the Developing Countries, May, 1977, 
page 12.
 

*Raymond F. Mikesell, "Foreign Investment in Nonfuel Minerals: Outlook
 
and Policy Issues," mimeographed, University of Oregon, 1977. 
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The U.S. Government has helped to insure equity holding of multi­
national corporations from notcommercial losses through the Overseas Pri­
vate In-estrient Corporation (OPIC). OPIC covers a wide variety of over­
seas investments. Its current coverage of minerals projects is small,
 
but in the past, minerals projects have represented larger portions of
 
the OPIC portfolio. Reduction in U.S. direct investment in mining and
 
processing in LDCs. as 
discussed above, and problems associated with Ana­
conda, as discussed below, may have resulted in reduced use of OPIC's
 
services. Consequently, OPIC has not insured a major nonfuel minerals
 
project since 1971. 
 Smaller scale nonfuel mineral projects currently in­
sured by OPIC are:* 

Total Insured 

Company Country Project 
Investment of 
This Investor 

Dresser Indus- Greece Mining and pro- $459,000 
tries cessing of barite 

and bentonite 
(expansion) 

The Hanna Brazil Manufacturing of $1,263,136 
Mining Co. aluminum ingots 

(expansion) 

Production Yugoslavia Cold steel rolling $535,050 
Machinery Corp. mill 

Waterbury Yugoslavia Cold steel rolling $258,000 
Farrel mill 

Even though its past coverage of nonfuel mineral projects has been
 
limited, OPIC wants to expand its operations in this area. OPIC itself
 
has summarized the difficulties in promoting U.S. direct investment in
 
mineral mining and processing in LDCs as:t
 

" Depressed prices in copper, nickel, and some 
other metals
 

" Soaring costs of capital plants and energy
 

• Uncertainties as to future cost-price relationships. 

Overseas Private Investment Corporation, 1977 Annual Report.

tTal.en from a September 20, 1977, Memorandum to the Board of Directors 

(of OPIC) from the Minerals and Energy Group on the subject of OPIC
 
minerals policy.
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However, OPIC recognizes that political risks further reduce potential

profitability of investment. 
 Foreign mineral companies were among the
 
major targets of LDC economic nationalism in the late 1960s. Furthermore,
 
mining company confidence in OPIC to offset these political risks through

insurance may have been weakened by the prolonged problems in settling

Anaconda's claims and by current problems with Revere,* but it is not
 
clear whether these cases can be considered typical of the claims most
 
companies are likely to make.
 

To help counter the problems in promoting U.S. direct investment
 
mineral mining and processing in the LDCs, OPIC has established a new pro­
gram that:t
 

" Revises insurance service and terms.
 

" Expands finance services to minerals investors.
 

* 
Encourages cooperation and collaboration with other national,
 
international, and private agencies and insurers.
 

" 
Maintains contact with industry associations and companies.
 

There has been essentially no industry response to tile existing and pro­
posed OPIC policy changes. Consequently, it is difficult to determine
 
whether, in the future, OPIC will have a more positive impact on forward
 
processing in LDCs. 
 But planned closer coordination of OPIC with indus­
try should result in more use 
of this service.
 

The OPIC bill passed by Congress early in 1978 generally conformed 
to the recommendations of the OPIC Board. Although no specific provi­
sions were included in the bill requiring special attention be given to 
promoting nonfuel mineral mining in the LDCs, general guidelines were
 
included stating that OPIC should encourage expansion of mutually bene­
ficial private investment in minerals, energy, and related processing
 

The Anaconda case involved copper mines nationalized through an agreement

between Anaconda and the Chilean government. OPIC claimed that the volun­
tary nature of the agreement and the fact it fundamentally altered the 
nature of the operation, abrogated the terms of OPIC insurance. Further­
more, the insurance policy had not been kept current, but was paid up at
 
a later date. hlowever, the decision was 
in favor of Anaconda.
 

The Revere case, currently in arbitration, involves an aluminum fa­
cility in Jamaica. 
 Revere claims that certain acts by the host government

had an expropriatory effect on their operation. 
OPIC is resisting the 
claim because it believes the problems associated with Revere's plant were 
commerical in nature and not as a result of actions covered in the OPIC
 
policy.
 

iOPIC Memorandum of September 20, 1977, op. 
cit.
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industries. Priorities also are to be given to small businesses and to
 
lower income LDCs, but these priorities do not affect that for minerals,
 
energy, and related processing industries. One amendment was added, how­
ever, that precludes support of any copper project before 1981, and after
 
1981, support cannot be given to a copper project if it can harm the U.S.
 
industry. This type of protection to the copper industry is in line with 
the special report being developed by the International Trade Commission 
that could lead to increased trade barriers placed on copper product im­
ports into the United States. Clearly, any additional protection to the
 
U.S. copper industry would have a negative effect on LDC processing.
 

OPIC coverage for a single project is limited to $150 million. This 
figure is insufficient for most large minerals projects that can often 
reach $500 million. For a multilateral venture, companies can obtain 
political risk insurance from other sources, including the 18 other 
national insurance companies. Rates for OPIC insurance are determined 
on a case-by-case base, with insurance rates of approximately 1.0% to 
2.0% of the amount insured per year.* 

Because the current U.S. policy efforts to promote foreign direct 
investment in mineral processing in LDCs have not been successful, some
 
further changes are warranted. It is not clear what policies should be 
implemented as, according to one source, "... no special arrangements for 
promoting foreign private investment are likely to prove successful in 
the absence of the willingness of the governments of developing countries 
to abide by their covenants."" Most mining companies like to feel fairly 
certain about tax and other conditions prior to any heavy investment and 
insist on some agreement with the Government that these conditions will 
not be changed over a time period sufficient for them to recover their 
capital plus a rate of return. This rate of return is often 20% to 25% 
before taxes on all risk capital.A However, as it takes several years 
before revenues are fortincoming, this rate of return may require a ratio 
of annual earnings to equity investment of 35% to 40%. Often such rates 
of return appear unreasonable to host governments. 

Tax Policies 

Tax policies can affect the profitability of investing overseas.
 
Existing tax policies that help to reduce the burden of foreign opera­
tions are:Q
 

The basic fees are as follows: 0.9% for expropriation coverage; 0.6% 
for war, revolution, aid insurrection coverage; and 0.3% for inconvert­
ibility coverage. These basic rates may be increased or decreased by 
up to one.-third, depending on the risk profile of a specific project. 

Raymond F. Milesell, op. cit., p. 32. 

bid, p. 13. 

JosepiI A. Pechman, Federal Tax Policy, third edition, Washington, D.C.: 
The Brookings Institution, 1977, pages 160-162. 
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" 	The allowance of a credit against the U.S. tax for any tax paid
 
on these dividends up to the U.S. tax liability on that income.
 

" 	Deferment of tax paid on income of foreign subsidiaries until
 

repatriation.
 

* 	Measurement of dividends from corporations in LDCs net of foreign
 
tax, yet the recipients are entitled to a full tax credit for
 
any foreign income tax.
 

* 	The exclusion of $15,000 of earned income from U.S. tax of U.S.
 
citizens working abroad.
 

The Tax Reform Act of 1976 resulted in a series of changes that ad­
versely affected international business and increased the tax burden on
 
multinational corporations. Thus, this Act tends to discourage invest­
ment abroad. Major changes relevant to mineral mining and/or processing
 
in tax policy arising from the Act are:*
 

" "Foreign subsidiaries can invest excess funds in certain U.S.
 
property without the imposition of tax on the U.S. parent company."
 

" "The amount of deferrable income from export sales of a DISC
 

(Domestic International Sales Corporation) is reduced,,"
 

"The reduced tax rate for U.S. corporations operating outside the
 
U.S. in the Western Hemisphere will be increased from 34% to 48%
 
over a four-year period."
 

" "U.S. citizens working abroad can exclude only $15,000 of earned
 
income from U.S. tax (formerly up to $25,000). In addition, no
 
foreign tax credit is allowed with respect to the excluded $15,000
 
and the $15,000 is included in income to determine the marginal
 
tax rates on taxable income."
 

As more and more LDCs establish their own processing operations, use 
of mining companies as consultants most likely will increase. Professional 
expertise and technical information are labor-intensive service exports 
that often require U.S. personnel to work overseas. The higher tax burden 
of U.S. citizens working overseas, arising from the Tax Reform Act of 
1976, increases the cost of U.S. companies providing this type of assistance 
and generally makes U.S. personnel less competitive with personnel from 
other DCs. 

Policies of Other Developed Countries
 

Nominal Tariffs
 

Policies of other DCs promoting or inhibiting forward processing of
 
minerals in the LDCs appear very similar to those of the United States.
 

From Price WatLrhouse, Tax Reform Act of 1976, Information Guide,
 
November 1976, supplement, pages 7-9.
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Table 56 presents the tariff rates of Organization for Economic Corpora­
tion and Development (OECD) countries for ores, metals, and metal manu­
facturers. 
 U.S. tariffs are lowest for metal manufacturers but are high­
est for ores and metal wastes. Japan has the lowest tariffs for iron and 
steel products but facilities there produce low-cost, high-qualit,, prod­
ucts 
that compete effectively in international markets. In general, the
 
tariff structure of the United States is 
no 	more, and probably less, un­
favorable to forward processed mineirals in LDCs than are the tariff 
structures of other OECD countries.
 

Effective Tariffs
 

Effective tariff rates of selected DCs computed by Bela Balassa in
 
1968 are presented in Table 57. 
 As 	these estimates are based on the
 
Kennedy Round Negotiated tariff structure, they are relatively close to
 
the current tariff situation. With the exception of Sweden, the DCs
 
covered have a higher (unweighted) average effective tariff for processed

minerals than does the United States 
(as can be determined from compari­
son of Tables 57 and 58). 
 Japan tends to have the highest effective
 
tariff rates on all products with the exception of steel ingots.
 

Generalized System of Preferences
 

Nineteen OECD members (including the United States) have enacted the
 
Generalized System of Preferences in 
one form or another. Lists of prod­
ucts covered by, beneficiary countries included in, and restrictions to 
the system differ from country to country and, consequently, so do the 
benefits received by the LDCs. Summarized below are the major charac­
teristics of the GSP among the various DCs.* 

" Totally duty-free treatment is given by Finland, Norway, Sweden,
 
and the United States. 

* 	 Generally duty-free treatment with some exceptions is given by 
Japan, Switzerland, and the EEC. 

* 	 Duty-free treatment for some products (but the general rule is 
less than duty-free treatmont) is given by Australia, Austria, 
Canada, and New Zealand. 

" 	Global tariff quotes or 	ceilings for particular products are used
 
by 	 3 countries while maximum amounts for individual beneficiaries 
are used by 2 countries. 

" 	Exclusions according 
to prescribed conditions (such as the compet­
itive need criteria) when certain beneficiary countries are con­
sidered to be competitive on world markets are used by 2 coun­
tries, and reduced product coverage for specified beneficiaries' 
is used by 6 countries. 

Jacques de Miramon and Anthony Kleetz, "Tariff Preferences for the 
Developing World: Operation and Evolution of the Generalized System
of Preferences," OECD Observer, January 1978. 
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Table 56
 

WEIGHTED AVERAGE MFN TARIFF RATES FOR ORES AND METAL WASTES,
 
IRON AND STEEL, NONFERROUS METALS, AND METAL MANUFACTURERS
 

(Percent Ad Valorem)
 

Ores and Iron and Nonferrous Metal Manu-

Metal Wastes* Steel Metals* facturers*
 

Canada 	 0.0 
 7.6 2.5 10.5
 
United States 1.3 6.6 2.7 7.7
 
Japan 0.0 5.5i 6 .1t 8.9
 
United Kingdom 
 0.0 9.7 !.l: 11.9
 
European Community 0.0 6.3 1.7 
 8.0
 

Includes 	minerals other than those covered in this report.
 
tDoes not reflect unilateral reduction made in 1972 or most Japanese rates
 
in this sector.
 

Source: 	 United States Tariff Commission, Trade Barriers, Part 3, Major
 
Industries Product Sectors: 
 Tariffs and Other Trade Barriers,
 
April 1974.
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Table 57
 

NOMINAL AND EFFECTIVE TARIFFS OF SELECTED DEVELOPED COUNTRIES FOR POST-KENNEDY ROUND NEGOTIATION
 

Japan United Kingdom Sweden European Community
 

No TaT I I II Rate Tariff Hate Tariff Rate Tariff Rate 
__ Noiii I I "nafeet lye Nominal EffectIye Nominal Effective Nominal Effective 

Iron ore 281 .3 0.07 0.0% 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 

['ig iron,
 
ferrual 1oys 671 1.9 2.9 
 0.8 -2.9 O.0 -4.3 4.0 3.5 

Steel l0igots 672 6.4 16.6 9.4 88.8 3.8 41.1 4.0 1.1 

Roll Ing ml I1
 
prodUCt s 67-3,676 8.9 20.5 7.4 
 3.6 5.1 12.6 5.5 11.5 

Other 	 steel
 
prodticts 677 
 7.8 	 8.6 12.1 31.3 5.0 8.6 7.5 19.5 

0 	 Copper ore 1ind 

c,,n(ttrates 283.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Cop)p)er, uinwriugh t 682.1 7.0 43.1 3.3 15.6 0.0 -1.2 0.0 -5.6 
Copper, wro)u ght 682.2 17.8 34.9 9.2 18.0 2.0 2.2 8.0 10.5 
BatI i tv 283.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

AI umItn 513.6 0.0 0.0 9.6 9.6 0.0 0.0 5.6 5.6 

A I um i inum
 
utiwroiught 68i.1 10.4 11.. 
 2.5 -2.3 0.0 0.0 5.8 5.6 

Al mnIthi
 
wrotip'ht 6814.2 13.6 29.0 9.1 22.1 2.0 5.3 
 12.8 29.3 

Source: 
 Bela Balassa, The Structure of Protection in the Industrial Countries and Its Effects on the Exports

of Processed Goods from Developing Countries. Appendix Table 1. Economics Department, International
 
Bank for Reconstruction and Development, International Development Association, February 28, 1968
 



" 	Reduced preferential margins for specified beneficiaries are ap­
plied by 2 countries.
 

* 	A general safeguard clause is used by 10 countries.
 

Japan has the least product coverage under the GSP; in 1975-76, only
 
about one-quarter of Japan's imports were included in the GSP, and only
 
about 85% of those had duty-free coverage.* Switzerland's coverage is
 
limited to about 45%, whereas the other OECD countries (other than the
 
United States) generally cover 70% or more of imports in the GSP.
 

The EEC does not have competitive need criteria similar to those
 
of 	the United States, but it does have a quota system that is generally
 
more restrictive. Basically, each member country has a quota for each
 
product that covers imports from all beneficiary countries. There is no
 
clear allocation system for beneficiary countries and, consequently, im­
ports of products with quotas receive duty-free or duty-reduced treatment
 
basically on a first-come-first-served basis.
 

Specific GSP provisions for some categories of iron, steel, copper,
 
and aluminum products of selected OECD countries are presented in Table 58,
 
along with the respective tariff rates. Japan's tariffs are generally the
 
highest, but all products are included in a GSP scheme that allows duty­
free entry. However, Japan doe:, place quantitative limits that diminish
 
the trade-inducing impacts of the GSP. Sweden tends to have the lowest
 
tariff rates and the lowest restrictions to its GSP scheme; only iron
 
and steel semiminufactured products are not fully covered. Canada and
 
Australia apply either a reduced tariff (but not duty-free coverage) or
 
quantitative restrictions to minerals. The EEC, as mentioned previously,
 
places ceiling limits on all products, and its product coverage with re­
spect to Processed minerals is incomplete except for iron, steel, and 
aluminum semimanufactured products. The U.S. scheme is included for com­
parison, and it appears to be less restrictive than some and more restric­
tive than others. 

Other Trade Barriers
 

Complaints against the European Community also include government
 
aids to domestic production and exports of steel, licensing requirements,
 
government procurement practices, and preferential treatment to certain
 
countries.
 

Complaints against policies in Japan that inhibit _rade include:
 
subsidies and other aids, quotas, high tariffs, licensing practice, state
 
trading ond government monopolies, restrictive business practices, and
 

Ibid.
 

U.S. Tariff Commission, Trade Barriers, Part 1: Trade Barriers: An
 
Overview, April 1974.
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Table 58
 

GSP SCHEMES OF DEVELOPED MARKET ECONOMIES FOR IRON, STEFT., COPPER, AND ALUMINUM PRODUCTS
 

EEC* Japan Canada Sweden Australia [nl ted States 
Tariff -SP Tariff CS- Tariff GSP Tariff GSP Tariff GSP Tariff CSP(') Status (%) Status (%) Status (%) Status (%) Status (%) Status 

I ron andi steel,
unworl,d 4.5 PT 5.5 F 12.5 INC 3.4 F 0.0 INC 4.5 F 

Iron and s l l,
 
scmI i Ilmal 11f;ac 0 1red
 
producLs 6.8 
 1- 10.2 F 10.4 INC 5.9 PT 16.6 INC 7.8 PT
 

Fe r ro-a I I oys 5.6 EXC 7.5 
 F" 7.2 INC 2.3 F 0.0 INC 5.6 F 

Copper, sviii­
manufacturers 7.4 PT 16.5 F 9.3 INC 3.1 F 15.0 INC 8.0 INC 

Alhmlnin m, senti!­
manu fac ttirers 10.9 F 14.9 F 13.2 !NC 3.2 F 6.0 INC 7.7 
 F 

Key:
 
I'T: l'rt of tih lItems In the group admitted free of duty while others subject to general tariff rates.INC: ll itclm:; In the group granted preferenmtial treatment but not at zero rate and/or subject to quantitative

re.:trictions. 
I: All Iiems with l. prod'ct group are admitted free of duty. 
EXC: All items In the group excliled from the scheme, 

* All Imports inudt r the EEC: :chtlme are sbjel Cct to ceilings.

Most of tie. products are stibje-t to restrictive ceiling limitations for safeguard 
 reasons.Source: Zubair Icjhal ," The Centralized System of l'references Examined," Finance and Development, Vol. 12,

No. 3 (September, ])I76), Table 1. 



miscellaneous taxes. Canadian tariff rates receive numerous complaints,
 
and a 12% manufacturer's sales tax imposed at the border is considered to
 
impede trade.*
 

Developed Country Policies--Summary and Conclusions
 

DC policies that affect forward processing of minerals are grouped
 
into two categories: (1) trade barriers and (2) incentives to invest
 
in LDCs. Most trade barriers are related to tariffs in one form or
 
another, although quotas, orderly marketing agreements, and similar ac­
tions do inhibit imports of processed minerals into DCs. Because of re­
duced sales in international markets arising from trade barriers, the
 
incentives for locating processing facilities in LDCs are reduced.
 
Policies that promote investment in LDCs generally operate by providing
 
incentives for multinational mining companies to locate plants in LDCs.
 
Availability of insurance to protect against noncommercial losses, such
 
as nationalization or war, is provided to U.S. companies by Overseas 
Private Investment Corporation (OPIC), a government agency. Other simi­
lar organizations exist throughout the world. Tax incentives are another 
means of promoting foreign direct investment in LDCs. Currently, U.S. 
tax policies do not especially promote investment in minerals processing 
in the LDCs. 

The major conclusion from this analysis is that on balance U.S. 
policies tend to be sli'htly negative with respect to encouraging forward
 

processing in the LW)s. Furthermore, the U.S. policies are similar to 
those of other DCs and 'ihould not be singled out as being excessively 
unfavorable. Some policies do act to hinder forward processing, while 
some help. However, it is clear there is room for some improvement of 
U.S. Government policies, especially with respect to tariffs, that would 
further encourage the development of the minerals processing sectors in 
the L)Cs. 

Tariff structures of the United States and of other DCs have a nega­
tive influence on forward processing inasmuch as processed materials are 
subject to duties of the magnitude of 8% to 10% ad valorem, whereas most 
crude ores are subject to substantially lower, often zero, duties. Ef­
fective protection afforded to domestic producers of mineral products by 
the existing tariff structure is about 10% to 12%. Some relief from higher 
tariffs on processed minerals Ls given to the LDCs in the form of General­
ized System of Preferences (GSP) that allow certain products of LDCs 
to enter without paying tariff duties. However, the GSP is fairly limited 
in coverage and .xcludes many of the processed minerals of LDCs. 

A summary of those DC policies found to most affect forward process­
ing in the ,I)Cs is given in Table 59. Of the four trade policies listed, 
three tend to inhibit forward processing and one tends to promote it. 
The investment policy listed promotes, and the tax policy shown acts to 
discourage direct foreign investment and loans by multinational corpora­
tions in LDCs. 

Ibid.
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Table 59
 

DEVELOPED COUNTRY POLICIES THAT AFFECT MINERALS PROCESSING
 

Policies 


Trade
 

Nominal tariffs 


Effective protection 


The generalized system 

of preferences 


Nontariff barriers 


Investment
 

Investment guarantees 

and insurance 


Tax
 

Income tax 


General Applications 


Tariffs set to inhibit imports of 

products into DCs 


No or very low tarrif for raw 

materials; higher tariffs for 

processed materiils 


Elimination or reduction of 

tariffs or products produced in 

LDCs 


Inhibit imports of products into 

DCs 


Risk insurance for companies and 

banks investing in LDCs 


U.S. tax policy changes rate of 

return on investment for U.S. 

companies' investments in LDCs 


Specific Examples
 

Tariffs of about 7% charged on
 
steel product imports
 

No tariffs on bauxite or alumina
 
imports; tariffs of 6% on wrought
 
aluminum imports
 

20% of LDC exports of copper pro­
ducts to United States enter duty­
free
 

Reference or minimum pricing for
 
iron and steel imports
 

Insurance covering $1.3 million
 
in U.S. company aluminum ingot
 

manufacturing plant in Brazil
 

Because of 1976 Tax Reform Act,
 
reduced tax rate for U.S. corpora­
tions operating in Latin America
 
will be eliminated.
 



A variety of nontariff barriers tends 
to discourage forward process­ing in the LDCs. 
 The goal of these barriers is 
to protect domestic indus­try and reduce competition from abroad, including that from the LDCs.
Complaints against DC trade policies include regulations requiring gov­ernment agencies to purchase domestic products (e.g., 
Buy American laws),
orderly marketing agreements on 
some steel products, and licensing arrange­ments. 
 The result of research recently conducted by 
the International
Trade Commission 
is that protection of the U.S. copper products industry

will not be increased in 
the near future.
 

The negative impacts of DC's trade barriers 
on forward processing
are 
probakty small in comparison to 
the problems associated with encourag­ing direct investment of the 
large multinational companies in mineral
mining and processing facilities or with obtaining adequate financing
and techricai skills for the LDCs 
to build 
their own facilities. Risks
of noncomercial losses have been a major deterrent 
to the flow of invest­ment capital to the 
LDCs, with the result 
that most new mines and plants
are being built in the 
DCs. 
 To date, the OPTC insurance program has not
successfully encouraged foreign direct investment in forward processing
of nonfuel minerals in LDCs, and 
recent changes in its proposed coverage
of mineral processing plants have not 
had time to 
elicit any response,
either positive or negative, 
from the mining industry. Furthermore,
prohibiLion of coverage of copper projects until 1981 included by Congress
in the recent CPIC Bill 
indicates that domestic industry interests often
 
supersede U.S. aid 
to the LDCs.
 

[nternational Financiai institutions 

in May 1977, the World Bank completed a special report on "Mineralsand Energy in the Dveloping Countries.* With respect 
to nonfuel minerals,
the report conc'ud.d that the 
family of international financial institu­tions should provide greatly expanded financial and technical resources 
to
the LDLs. 
 In the pas t, such assistance had claimed only a minor part of
the bank resources. 
 The World Bank has since adopted a policy of greatly

expanded support.
 

SRI agrees that such assistance should be increased and would assist
in increasing I
LDC minerals processing. However, it 
is clear that finan­cial ass. s taLnce to specific countries or investors should be coupled withreform of policies by recipient LDCs which tend to inhibit investment and
production. 
 Import policies and foreign investment support programs by
the United Status and other DCs which 
serve to limit markets or the flow
of private resources run counter to 
the objectives of additional World
Bank and other public agency financing and limit 
the effectiveness of
 
such efforts.
 

Report No. 1588.
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VII FINDINGS
 

Trends in Minerals Processing "n Less-Developed Countries
 

1. 
 LDCs 	are expected to increase their share of world first-stage copper
processing (smelting) from 35% 
in 1975 to 42% in 
1985 	and second­stage processing (refined copper) from 24% 
to 34% (see Table 60).
 

2. 	 Modest growth from 19% 
in 1975 is expected in the LDC share of alu­mina production, but the share of aluminum production is 
expected

to increase from 7% to 16% by 1985 	 (see Table 60). 

3. 	 For iron ore processing, LDCs share of first-stage (pig) and second­stage (steel) processing is expected 
to grow from 10% to 11% in 1975to 15% to 167, by 1985. Most of the growth in iron processing will
be in the larger LDCs to serve 
their domestic markets (see Table 60).
 

4. 	 The increases in minerals processing are forecast on 
the basis of
no substantial change in current DC 
or LDC policies or in 
the general
investment climate that exists in 
the principal LDC mineral countries.

For the most 
part, policy changes described below would not be 
ex­
pected to affect production before 1985.
 

5. 
 :olicy analysis of mineral processing cannot be performed effectively

in 
the aggregate or by stage of processing. It requires commodity­
by-commodity economic analysis by stage of processing and then
country-by-country review of specific policies in both DCs and LDCs.

The more aggregate the level of analysis, 
the less accurate will be
 
its results.
 

6. 
 The economics of locating minerals processing facilities differ by

mineral and by stage of processing. For aluminum, substantial effi­ciencies 
are achieved by processing bauxite to alumina at or near

the bauxite source; but processing of alumina 
to aluminum is depen­dent 	on low-cost energy and may be done away from the 
alumina site.

For copper, two-stage processing of ore into smelted and refined is now done economically at or near the location of the ore. For ironand steel, the ore can be exported or processed to pig iron andexported, but there is little export market for steel manufactured
in develo-ing countries (see pages 9, 19, and 29). 

7. 	 No evidence was found to indicate that social returns from minerals
processing are substantially in excess of private returns. Thisdoes 	not necessarily mean that significant social benefits do notexist. They may be present either on the project level or in coun­tries other than those examined. The employment, income redistri­
bution, linkage, and balance of payment benefits, did not, however, 
appear to be very large. 
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Table 60 

LESS-DEVELOPED COUNTRIES' SHARE OF WORLD MINERALS PRODUCTION 
BY STAGE OF PROCESSING AND WORLD CONSUMPTION 

1955-1990 
(In Percent) 

1955 

Mine Production 
Bauxite Copper Iron 

-- 14 13 

Stage I Processing 

Pig or 

Smelter Sponge 
Alumina Copper Iron 

-- 37 5 

Stage II Processing 

Refined 
Aluminum Copper Steel 

-- 17 3 

Consumption 
Aluminum Copper 

-- 4 

Steel 

7.8 

1960 

1965 

58.5 

56.6. 

46 

43 

27 

29 

--

15.6 

39 

37 

15 

10 

1.0 

2.1 

19 

20 

9 

7 

2.7 

4.0 

6 

7 

12.2 

10.5 

1970 54.4 41 30 20.1 34 9 3.7 21 8 5.4 7 11.9 

1975 47.8 45 34 18.6 35 11 7.4 24 10 7.3 12 13.4 

1980 * 45 34 19.2 38 11 8.5 29 12 6.9 12 17.3 

1985 * 49 36 22.1 42 15 16.2 34 16 7.4 15 19.6 

1990 * 51 39 -- 44 19 -- 37 21 -- 18 22.3 

Slight decline. 

Source: SRI International 



8. 	 LDC tax revenues 
from mineral processing are substantial in most
 
developing countries only when they are 
related to revenues from
 
taxes The economic rents
on ores. from natural resource production
 
can be realized only once. Countries which mine but do not 
process

their ore thus will not receive greater rents 
than those which both
 
mine and process.
 

Policies in Less-Developed Countries
 

1. 	 The underlying economic characteristics of specific mineral technol­
ogies, costs, and markets provide the key determinants for the loca­
tion of processing facilities. LDC policies can influence but,

within reasonable policy limits, cannot determine 
the location of
 
such 	facilities. 
 In most cases, private returns must be adequate

before policies influence minerals investment decisions. Iron ore
 
production in Liberia without processing shows 
this 	to be the case.
 

2. 	 LDC policies can influence the level of investment in local mineral
 
extraction, which in 
some cases also influences the level of invest­
ment in local processing facilities. The influences vary substan­
tially by mineral, country, and policy.
 

3. 
 LDC policies have most influence on minerals and processing invest­
ment 	at 
the initial stages of investment consideration. Once
 
capital equipment and personnel for minerals projects are 
in place,

small changes in LDC policies are less likely to influence contin­
uing investment in the minerals sector.
 

4. 	 In the case of second-stage bauxite processing or 
first-stage iron
 
ore 
processing, the economic disadvantages of locating facilities
 
near the prior stage cannot be 
overcome without very substantial
 
subsidies. Government policies have their strongest effects on
 
first-stage bauxite processing and copper processing, where it 
iq

most 	economical to locate processing plants close 
to the mine site 
(see page 58). 

5. 
 Because of the long period of time needed for construction and oper­
ation, stability of policy rather than 
the specific characteristics
 
of any single policy or 
policy change is probably more important in
 
the long 
run because it affects investment decisions. A stable
 
minerals policy is critical to the promotion of foreign private

investment because investors place the major emphasis on a stab _e
and an adequate rate of return. Further, the combination of poiicies

directly or indirectly affecting mineral 	 andinvestment processing
investment in most cases is far more important than any single,
specific mineral-related policy. The "investment climate" is in a 
large part made up of these factors.
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6. 	 Among the LDC macropolicies affecting minerals processing, monetary,
 
exchange rates, and tax policies appear 
to be most important; labor
 
and employment policies are important, and trade and investmen­
policies appear least important. Expropriation inhibits further
 
private investment, and because large capital 
resources are required
 
for mineral investment, such actions may also deter financing of
 
substitute investment by the public sector (see Table 61).
 

7. The effects of policies are usually felt in both the long run and
 
the short run, although some policies are predominantly long-term
 
oriented (see Table 62).
 

8. 	 The case studies of Zambia and Jamaica indicate that some policies
 
will increase the short-run and long-run profitability of minerals
 
processing which is susceptible to policy changes (i.e., first­
and second-stage copper processing and first-stage bauxite process­
ing). These policies are:
 

* Less overvalued exchange rates
 

" increased availability of credit
 

* Reduced levels of taxation.
 

Other policies will increase predominantly the long-run profitability

only because of the Lime needed for the policy impact to be spread
 
throughout the economy. Long-run oriented policies are:
 

" Provision of adequate infrastructure
 

* Increased training of nationals 

" Attractive wages for minerals processing personnel.
 

The increased profitability from the above policies would tend to 
increase the quantity of processing in the LDCs, all other things 
being equal. The DCs may also be affected through heightened inter­
national competitiveness caused by higher returns in the developing 
countries. 

9. 	 Other policies reduce profitablity and production of minerals pro­
cessing in LDCs. At a minimum, the economic efficiency of such 
operations will dleteriorate, possibly necessitating subsidization. 
DC processing operations would appear more attractive and may thus 
be increased. The return-reducing policies are: 

* More overvalued exchange rates 

* Reduced availability of credit 

* Increased levels of taxation 

" Inadequate provision of infrastructure 

* Reduced training of nationals 

* Inadequate wages for minerals processing personnel. 
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Table 61
 

LDC POLICIES THAT IMPACT MINERALS PROCESSING BY STAGE OF PROCESSING
 

Mineral 

Stage of 


Processing 


Copper

1st stage 

2nd stage 


Bauxite
 
1st stage 

2nd stage 


Iron Ore
 
1st stage 

2nd stage 


Impacts felt in
 
short and long
 
run 


Impacts felt
 
predominantly
 
in long run 


Monetary 

and Capital 


Exchange 

Rate Credit 


X X 

X X 


X X 


Monetary 

and Capital 


Exchange 

Rate Credit 


X X 

Trade and
 
Fiscal 
 Investment
 

Infra- Sub-
Tariffs 

and Labor 
Tariffs, 

QRs, Owner-
structure sidies Taxes Training Wages NTBs ship 

X X X 
 X X X 
 X 

X X X 
 X X X X 


X X X 
 X X 

X 


X X 
 X X 

X X 
 X X 


Table 62
 

LONG-RUN VERSUS SHORT-RUN IMPACTS OF LDC POLICIES
 

Trade and
 
Fiscal 
 Investment 


Infra- Sub-
 Labor QRs Owner-

structure sidies Taxes Training Wages NTBs 
 ship 


X X X X X 

X 
 X
 

Other
 
Bauxite Expro-

Levy priation
 

X
 
X
 

X X
 
X X
 

X
 
X
 

Other
 
Bauxite Expro-

Levy priation
 

X X 



In Zambia and Jamaica, these policies appeared to have more immediate
 
and stronger impacts than the return-raising policies.
 

10. 	 The bauxite levy acts specifically to reduce the returns from bauxite
 
mining and perhaps alumina and aluminum production. All other things

being equal, this policy imposed by a LDC in the long run will shift
 
such production away from the countries that impose the levy. 
 In the
 
long 	run, bauxite-producing DCs should benefit. 
 In the short run,

however, the bauxite levy has the potential for raising social returns
 
to the bauxite-producing countries while reducing the 
returns to DC
 
investors.
 

11. 	 The effects of expropriation policies of LDCs vary, but in the long

run would be expected to shift production away from the developing
 
to the developed countries. 
The short-term effects of expropriation
 
are uncertain. The economics of expropriation may be overlooked 
so

that 	political or social objectives receive priority. If foreign

investment or 
skill is needed for the minerals production, however,

expropriation will decrease the long-run LDC processing and thus
 
increase the DC processing.
 

12. 
 Other LDC policies, such as trade and investment policies, have less
 
noticeable impacts on both the LDCs and the DCs. 
 No major impacts

from these policies were observed in the countries studied. Import

restrictions and protective tariffs 
are effective in securing a 
large domestic market for domestic production. However, such policies 
do lead to high-cost goods. 

Policies in Developed Countries
 

Three general types of developed country policies are identified in

this 	analysis--trade, investment, and tax policics--,ith more specific
 
policies included within each category. A series of specific findingsrelating DC policies to forward processing of a'.uminum, copper, iron, and
steel in LDCs is given below. These findings support the general conclu­
sion 	 that DC policies, on balance, tend to have a slightly negative 
impact on forward processing in the LDCs. 

0 Impacts of Tariffs
 

1. 	 Reductions 
in U.S. tariffs on copper products would provide
 
general support for additional processing or revenues in
 
LDCs. In 1976, 547, of U.S. copper imports came from LDCs,
and over 807 of these imports were subject to duties aver­
aging about 2.37, ad valorem. Effective tariffs on copper
products are estimated to equal over 11%. Added revenues 
from copper product sales to the United States and other DCs 
from reduced tariffs should someprovide additional funds 
and foreign exchange to help in financing new and maintain­
ing existing processing facilities. C'ile, Zaire, and Peru
 
do not process all of their copper at the present time, but
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Zambia does. 
Thus, the first three countries have ore avail­
able to use if copper refining and smelting capacity is 
ex­
panded. lowever, the problem of world copper prices is 
con­
sidered a more significant deterrent to expanding facilities
 
in LDCs than are the current DC tariffs. Copper prices are
 
depressed at present, and until they reach levels at which
 
mines can operate more profitably, production of ores and of
 
processed copper will be limited. 
For example, in Zambia
 
several mines are losing money (up to $200 per ton), but as
 
of September 1, ;978, closures have not taken place because
 
of government policy decisions.
 

2. Tariff reductions on aluminum products would provide general
 
support for additional processing in LDCs, possibly Brazil
 
and Indonesia. Aluminum tariffs in 
the United States average
 
about 4% to 6% ad valorem, with effective protection of about
 
6% to 11.5%. Only 11% of U.S. imports of aluminum products
 
originate in LDCs, and 
over 	80% of these are subject to
 
tariffs and the remaining 20% enter duty free under the GSP.
 
Nearly half of the world's bauxite supplies are mined in
 
LDCs, yet these countries produce only 19% of the world's
 
alumina and produce and consume just over 7% of the world's
 
aluminum. Thus, the LDCs have the opportunity to expand
 
their capacity in alumina and aluminum production signifi­
cantly if they can increase their exports to DCs.
 

3. 	 Reduced DC tariffs on 
steel would provide little, if any,
 
support for steel production in LDCs. To compete with DC
 
steel producers in world markets, steel production in many
 
LDCs needs to become more cost-effective and to be improved
 
in terms of quality.
 

Impacts of the Generalized System of Preference
 

4. 	 Expansion of the U.S. GSP coverage on copper imports through

relaxation of the competitive need criteria, would give LDC
 
copper products a competitive advantage over those exported

from other DCs. There is little likelihood that the compet­
itive need criteria will be relaxed for copper because of
 
other actions under consideration to limit imports.
 

5. 	 GSP coverage of LDC aluminum exports 
tc the U.S. does not
 
provide much help because only 21% 
of the value of aluminum
 
prodict importn. is covered.
 

6. 	 The GSP probably does not stimulate the processing of iron
 
ore in LDCs as, for example, only 9% by value of U.S. iron
 
and steel imports is covered under the GSP.
 

Economist, "Zambia's Copper: Strangulation," September 2, 1978, p. 99. 
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Impacts of Nontariff Barriers
 

7. 	Reference pricing on 
steel imports to trigger antidumping
 
tariffs will serve to restrict entry of foreign steel priced

below the reference price. At this time, it is not clear
 
that 	this does provide a disincentive to LDC processing for
 
export because of their noncompetitive position.
 

8. 	U.S. quotas on certain specialty steel imports under the
 
National Security Amendment do restrict the market for
 
selected LDCs--Brazil, Argentina, and Korea; however, these
 
countries account for a small share of U.S. steel imports
 
and 	are not greatly affected by the quotas.
 

9. 	There is the possibility of restrictions on U.S. imports of
 
basic copper shapes to provide further protection to the
 
domestic industry. This added protection, if provided,
 
would lead to further disincentives to forward processing
 
of copper in LDCs.
 

10. 	 U.S. export restrictions on scrap steel, effective in 1973­
1974, provided a disincentive for LDC steel manufacturers
 
to build low-cost facilities dependent on imported scrap to
 
meet domestic or foreign demand. 
U.S. assurances that future
 
export restrictions will be avoided could help to 
remove any
 
disincentive that remains.
 

Impacts of Risk Insurance Policies
 

11. 	 OPIC policies to provide more attractive risk insurance and
 
to 
place added emphasis on mineral projects may result in
 
new or expanded facilities to process bauxite, alumina, or
 
iron ore through direct private investment or loans by U.S.
 
companies. However, it is 
not clear that risk insurance
 
alone is sufficient to encourage more multinational corpo­
rate investment in LDCs. Restrictions on OPIC coverage of
 
copper investment projects, at 
least until 1981, effectively
 
preclude support of 
that mineral which is most amenable to
 
processing at or near 
the 	source of the ore supply.
 

Impacts of Tax Policies
 

12. 	 Increased U.S. personal income tax burdens on persons working
 
abroad will serve to increase the cost and reduce the supply
 
of U.S. nationals working in LDCs.
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