
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


1634-2-E 
Uniled Natiods Industrial Development Organization 

First Consultation on the 
Non-ferrous Metals Industry 

• Budapest, Hungary 
30 Noveaber - 4 Deceaber 1987 

Distr. 
LIMITED 

ID/VG.470/2 
17 July 1987 

ENGLISH 

* FINANCIAL ASPECTS OF THE COPPER AND ALlMINilM INDUSTRY 

* 

** 

Prepared bv 

** Magnus Ericsson 

UNIDO consultant 

'nle views expressed in this paper are those of the author and do not 
necessarily reflect the views of the UNIDO Secretariat. 'nlis document 
has been reproduced without formal editing. 

Raw Materials Group, Stockholm, Sweden 

V.87-87817 



- ~ -

Contents 

A. Introduction 

B. Capacity of developmE!&~t 

C. Sources of capital 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Internal Sourc~s 

National private capital 

C0111Dercial banks 

International public agencies 

4.1. The World Bank Group 

4.2. World Bank 

4.3. International Finance Corporation 

The European Economic Community 

5.1. European Investment Bank 

5.2. Sysmin 

Bilateral agencies 

6.1. Japan 

Centrally-planned economies 

7.1. China 

7.2. USSR 

7.3. East Europe 

D. Summary 

Tables 1 - 35 

Appendix 1 

Appendix 'J. 

3 

4 

5 

7 

8 

8 

9 

9 

10 

10 

11 

12 

13 

14 

14 

15 

15 

16 

17 

18 

19-4!: 

49-56 

57-62 

• 



• 

• 

- 3 -

A. Introdu~tion 

The shift in mining investment away from Thrid World countries to aSA, 
canada, South Africa and Australia is a well known phenomenum. In the early 
1980s it was obvious that the sources of capital which had heen most important 
during the preceding decade were no longer so easily availabL~ to Third World 
mineral prcducers. This situation continued in spite of the fact that in the 
long run Third World countries probably represent the greatest potential for 
mining because of their vast untapped resources and their future demand for 
metals and minerals. 

In the 1970s, the traditional direct investment by transnational mining 
companies was replaced by more complex sources of capital. Coaaercial banks, 
export finance agencies, suppli~rs' credits, inteTitational public agencies, 
natior.al development agencies, and government funds together with mining 
transnationals, participated in project financing of mining ventures. The 
availability of these sources ··as linked to the oil crisis of 1973-74. 
Mineral importers in Europe and Japan were trying to stabilize the supply of 
minerals by supporting new sour~es of investment. Coanercial banks were 
trying to invest in the Eurodollar pool which :rev quickly from inputs of 
revenues from oil producing countr~~s. Financing funds we~e freely available. 

The production capacity for many metals grew substantially during the 
1970s. In tl.e early 198vs a situation of continuing imbalance between supply 
and demand emerged. Due, inter alia, to the global economical recession and 
to a lower intensity of use of the "older" metals in the industrialized 
countries, demand for metals has stagnated. The prices of most metals have 
sunk to extremely low ~~vels. Several projects have run into serious financial 
problems; Selebi-Phikwe, Ok Tedi are but two exaaples. The investors of the 
1970s, the c0111Dercial banks and the transnational mining c~anies1 are not as 
interested in mineral projects as they were ten years ago !/, 2:_/, .!_/, !!I. This 
development has been aggravated by the global economic setting, where the 
overall flows of foreign direct investment into Third World countries fell 
during the early 1980s. Total inflows fell by almost 25 per cent between 1981 
and 1984. In the western Hemisphere the decline was almost 55 per cent while 
in Asia it was fairly constant~./. In the absence of new international 
policy initiatives, the outlook r~r foreign direct investment in developing 
countries is not bright. 

!/ The Selebi-Phikwe nickel/copper mine - l~ssons from a financial disaster, 
R Mikesell, Natural Resources Forum, Vol 8 No. 4, 1984 

'];./ Project financing applied to the OK Ted~ mine, S McGill, Natural 
Resources Forum, Vol 1 No. 2, 19a3 

Third World mineral development in crisis, T W"alde, Journal of World 
Trade Law, Vol 19 No. 1, 1985 

!!I Developments in international m1n1ng finance, E Murphy in Yudelman Ed. 
Financing Canadian mining in the 1980s, 1983. 

z! Recent developments related to transnational corporations and 
international economic relations, UN/CTC/E/C 10/1986/2. 
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B. Capacity of development 

From the mid 1970s to the mid 1980s copper production capacity grew 25-30 
per cent in all stages of production. The growth was 2.3 times the total 
Western world growth during the same period. Third World producers accounted 
for approximately 50 per cent of the total Western World mine capacity in 1976 
and 58 per cent in 1984 {4 600 kt). Tables 1, 2, 3. This development was 
primarily a result of the investments started in the late 1970s. In 1987 the 
investment level for projects under construction was of 3 billion US dollars, 
which represents practically 50 per cent of the level of investment of the 
late 1970s. Table 4. 

The capacity addition was unevenly distributed between the copper 
producing regions in the Third World. Investments were concentrated in Latin 
Aaerica, whilst the African producers were not able to keep their relative 
capacity levels and their saelter and refinery capacity even decreased in 
absolute figur2s. 

Projects under construction in African developing countries were down to 
aslaost zero in the early 1980s but have slowly risen since that time. The 
African projects are concealtrated at the ~ining stage of the production 
chain. The African share of the total investments each year was constant 
during the period under study. 

Investments under implementation in Asian developing countries have 
declined in a similar way to those in Africa but have remained at a higher 
level throughout the decade. In the mid 1980s between 30 and 40 per cent of 
the total investments in th. Third World were made in Asia, mostly in smelters 
and refineries. 

In Central and South America the number of projects under c~nstruction 
peaked around 1980 and has declined since. Investments are made both in 
mining, smelting and refining. The share of total investments is around 50 
per ~ent and it has been declining slowly. Tables 5, 6, 7. 

The new capacity which was under construction in 1976 represented an 
increase of approximately 60 per cenl of total Third World capacity; the 
corresponding figure in 1984 was only 10 per cent {see Tables 8, 9, 10). The 
growth rate projected for the period up till 1990 will be considerably lower 
tha~ during the preced~"3 decade, around 20 per cent, but 4till twice the 
total Western World projected growth. Table 11. 

The copper projects were becoming increasingly complex at the end of the 
1970s. In the 1980s the project size decreased, reflecting the change to 
rehabilitation rather than gr~en field projects. The projected capacity 
increase will necessitate an investment of 6oout 5 G USD (current value) 
towards the end of the decade. That means that even if the outlook for tha, 
industry is gloomy even the small increases in capacity which are anticipated 
will require sizeable ,,-olumes '>f capital in"estment:; in the next few years !I. 
For details see Appendix 1. 

!I Financing the next generation of copper projects, MD Fitzgerald and G 
Pollio, National Res~urces FoTum, Vol 8 No. 4, 1984. 

• 

• 



• 

- 5 -

The capacity growth in the aluminium industry has been concentrated &t 
the bauxite mining stage, 33 per cent during the last 12-year period. 
Aluminium smelting capacity grew by 20 per cent in the same period, while 
alumina refining capacity growth was only 14 per cent (Tables 12, 13, 14, 15). 

Third World countries' share of Western World capacity is much lower in 
the downstream production stages. In 1984 their share of bauxite mining 
capacity was 50 per cent, while their share of the alumina refining capacity 
was 24 per cent and the share of aluminium smelter capacity was only 18 per 
cent. 

The distribution of the capacity additions during the last decade has 
been mixed. Third World countries' share of Western World bauxite mining 
capacity decreased from 60 per cent in 1973 to 50 per'cent in 1984, largely 
due to the capacity additions in Australia. 

Third World share of alumina refining increased somewhat from 1975 to 
1984; from 21 to 24 per cent. mostlv due to new capacity which came on stream 
in Brazil an~ Venezuela. Third World shdre of aluminium smelting capacity 
almost doubled during this period, from 10 per cent to 18 per cent. This 
increase can be attributed to investments in Brazil, Venezuela and some Asiar. 
countries. 

The expansion and new project investment level in the aluminium in~ustry 
has decreased substantially over the last four years, from 14.4 GUSD (billion) 
in 1983 to 8.0 GUSD i~ 1987 (current currency rates) (Tables 16, 17, 18, 19, 
20)~ This trend is largely due to decreasing investments in Latin America and 
Africa as well as declining investment levels in the developed countries. It 
is only Asia which can exhibit increased investments during this period. The 
Third World share of the total aluminium investments in the Western World has 
oscillated around two thirds dt~ring the last decade. 

A recent forecast suggests a tu~ing point for the aluminium indastry 
will come around 1990 when consumption should grow at a similar rate to the 
industry production!.../. It is believed that demand for primary aluminium in 
1995 will justify a production capacity of 18 Mt in the Western World although 
present plans only foresee around 15 Kt at that time. It remains to be seen 
if this scenario will materialize. Even if it does it is not obvious, as it 
is in tbe copper industry, that the new investments will be made in T'-ird 
World countries. On the contrary is is doubtful if the trend towards th~ 
industrialized countries which has prevailed during the last ten years will be 
reversed. 

c. Sources of capital 

In the 1970s, mining investment was financed to a large extent by long 
term debt. In the case of copper, a figure of 53 per cent has been reported!/. 

11 Aluminium Annual Review 1987, Anthony Bird A••ociate• 

!/ Fitzgerald, Pollio.!!?• cit. 
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Table 21 shows the increasing debt/equity ratio of the most important 
metal comp~nies in the Western World and illustrates the debt financing 
pattern. The table excludes aluminium producers as well as producers of 
precious metals in South Africa. In the aluminium industry, debt financing 
was already used extensively in the 1960s and bas res11lted in an even weaker 
financial situation for these companies. It should be noted that the South 
African gold producers have an extremely low debt/equity ratio of 6 per cent 
reflecting the.ir powerful situation. It is however unlikely that lenders will 
be prepared to take such risks in.the future. Coamercial banks have become 
less eager to participate in large, complex mining projects particularly in 
developing countries. The role of transnational corporate investment is also 
likely to be far less significant than in the 1980s. A recent survey of 
sources of capital in the period 1984-1985 for 79 projectr, mostly gold mine 
ventures, gives some indication of the present financing patterns for new mine 
projects {Table 22). However, most projects are located in developed 
countries and it is doubtful if the non-precious metals projects with 
extremely high debt/equity ratios will actually proceed beyond the planning 
stage. In any case"it is obvicus that the smaller projects in gold, with an 
average size of 25 MUSD, will have no problem to obtain funds either from 
internal or external sources. Various new forms of supplying capital such as 
the bullion loans have emerged. 

For developing countries the major sources of capital during the late 
1980s are: 

internal sou1ces, generated by state mine enterprises 

national private capital 

official sources, national develop~ent·agencies, export credits and 
public international agencies 2/ 

capital irom the centrally planned economies. 

Details from the copper industry and its most recent financing schemes 
are given in Table 23 and in Appendix 1. I~ Appendix 2 the present situation 
in the South American aluminium industry is highlighted. 

One possible strategy based on financial scurces is to continue the 
"unbundling" of the traditional package of capital offered for mineral 
projects. The state-owned companies both from the socialist countries and the 
more industrialized developing countries such as India and Brazil, could be 
potential sources of finance. It should also be possible to use sources of 
funding from medium-size enterprises in the developed countries, which could 
benefit from direct cooperation with Third World mineral producers without 
participation of the large mineral TNCs. A second strategy, partly interwoven 
with the first, is to pursue and develop th~ South-South cooperation efforts 
both regionally and globally. 

2.1 Financing investments in minerals in the 1980s, S Zorn, the Courier 
No 94, 1985. 

• 
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1. Internal sources 

The crisis in the minerals industry world-wide has hit state mining 
enterprises in the Third World particularly hard. In many countries the 
industry has hardly been able to accumulate enough reserves to maintain 
production levels and continue production through the priod of depressed 
prices on the market. The financial situation of the major Third World copper 
production as s~~wn in Table 24 reveals, however, that their long-term 
debt/equity ratio is relatively sound. The ratio :improved considerably in the 
late 1970s and has remained constant in the 1980s. The debt/equity ratio for 
Latin American producers is 0.13 an~ for A~rican producers 0.21 in 1985 • 

The major coppex producers in the Third World have, at least in this 
respect, a relatively favourable position. The debt/equity ratio of the metal 
producers in the developed countries deteriorated from 0.50 in 1979 to 0.58 in 
1983. 

The internal generation of funds has been fairly satisfactory. However 
one reason for the apparent better debt/equity ratios of the Third World 
copper producers is their problem in obtaining credits, which in si.>me cases 
has resulted in underin~estment and capacity decreases. Another factor 
explaining this· situation is that Third World Governments have been fc~ced to 
turn debts into equity when rescheduling loans. In some cases the very 
strained overall debt situation of the copper-rich countries makes it 
difficult to obtain further loans even for a micro-economically-sound mining 
company. The importance of the foreign exchange earnings of the mining 
industry to the national economy of these countries has also made it difficult 
for the mining industry to reinvest, and capital has been transferred to other 
branches of the economy. 

On the whole, further debt financing should be possible in carefully 
selected projects, at least with respect to the balance sheet situation of the 
major copper producers. 

Codelco announced an investment programme· of 1385 MUSD for the five-year 
period 1987-1991 in early 1986. At the end of 1986 the Ministry of Finance 
slashed 150 MUSD from the prograaae. The internal funds are the most 
important source of long-term financing as well as being the one which is 
subject to the greatest fluctuations. All use of internal funds has to be 
approved by the Ministry of Finance and thus depends on the country's macro
economic variables and government priorities. If announced investwent figures 
~re compared with effective ones of previous years, it is evident that the 
latter have been consistently lover. The same is likely to also happen in the 
future. The government, because of political considerations, will probably 
adopt before the referendum in 1989, a more expansive economic policy and 
limit Codelco's use of internally generated funds 10/. 

10/ Mine\·{a y Desarrollo, various isaues. 
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As Table 25 shows, the aluminium producers have used debt financing for a 
long period. The long-term debt/equity (D/E) ratio of the "Big six" 
deteriorated from 0.51 to 0.83 between 1980 and 1985. The Venezuelan 
alwainium producer, Venalum, rE~orted a D/E ratio of 0.88 which is a healthy 
figure against this background"];!/. On the whole the quick growth of the 
Venezuelan aluminium industry has been financed by nationally accumulated 
state-controlled capital. Further plans for expansion are planned based on 
internally generated funds 12!. 

2. National private capital 

The growing importance of national capital contributing to mining 
investments is obvious from Table 26. In Third World countries, the ·.aational 
sources of foreign exchange are often very limited but local banks can supply 
national currency loans. This procedure has been used in the copper industry 
of Mexico, Zaire and Zambia. In the Venezuelan aluminium industry it has even 
been a major source of capital in several projects. 

3. Coamercial banks 

Kost of the commercial banks have taken a short-term view of mining, and 
many, having encountered serious problems, have decreased their involvement in 
mining practically nothing. It is unlikely that this trend will change in the 
near future. The share of coumercial banks in financing of mining projects 
declined by almost 50 per cent between 1968 and 1986. 

It is possible that the transnational mining companies when restructuring 
their balance sheets, will start investing again, albeit at a lower level. 
Their projects will most probably be concentrated in the developed countries 
and will hence absorb most of the funds available from coaaercial banks. A 
recent study by the UNCTC points to the fact. however, that compared to the 
manufacturing industry and other industries aiming primarily at the Third 
World's home markets, the mining industry has an advantage in that it results 
in foreign exchange earnings which could be earmarked for the repayment of 
debts 13/ • 

.!!/ Mining Magazine, December 1986 

'111 Mining Jnurnal 85 06 16 

13/ UNCTC ~· cit. 

• 
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4. Internationa' public agencies 

The most important multilateral financing agencies are: 

the World Bank group; 

regional development banks: the African Development Bank, tte Asian 
Development Bank, the Inter-American Development Bank, and the 
Caribbean Development Bank; 

European Investment Bank of the EEC; 

UN funds, UN Development Prograame and the Revolving Fund for Natural 
Resources Exploration; 

In addition, there Rre bilateral development agencies and funds supporting 
mineral projects such as: 

Arab Mining Company, Saudi Fund, Kuweit Fund, Cai6se Centrale de la 
Coop~ration Economique (France), Kreditanstalt fur Wiederaufbau (PRC), 
Overseas Development Council (UK), Overseas Resource Mineral 
Development Agency (Japan), and the Canadian International 
Development Agency. 

4.1. The World Bank Group 

The World Bank supports mining projects mainly from its International 
Bank for Reconstruction and Development (IBRD) and International Finance 
Corporation (IFC). Only a very few and minor projects have received 
credits from the International Development Association (IDA~. 'rne Grouv 
has formulated its strategY. as a bridge between producing countries and 
foreign mining concerns J!!..7. The World Bank's role is twofold: 

to help prepare projects and to provide assistance at an early 
stage of a project; 

to provide assistance to developing countries in determining 
their resources, in planning a strategy for resource exploitation 
and in obtaining technical expertise to desir~. implement and 
operate mining ventures. 

The Bank is prepared to take a share of ue to 15 per cent of total 
project cost in three basic type of projects 1:11: 

Greenfiel~ installations and expansion ot existing operatior.s; 

restructuring and rehabilitation of existing operations; 

exploration and pre-investment work. 

14/ Annual Report, World Bank 1978, p. 21. 

Jl/ Impact of international lending on metals, M Haug, May 14 1986, 
Arden House. 
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In the period 1968-1986, the World Bank and IFC participated in 27 
major metal projects. See Table 26. The projects had a minimum 
individual size of 50 MUSD and ari average size of 230 KUSD (except for the 
singl~ largest one, the Carajas iron ore project which required a total 
financing of approximately 5 GUSD). Of the total 11 000 KUSD invested 
into metals industries, 9 billion was invested in Latin America and only 2 
billion in African countries. This trend is similar to the overall trend 
listed in the capacity discussion above. 

The importance of World Bank Group lending has dt!\:lined and bilateral 
funding agencies have increased their lending. This trend reflects in 
particular the efforts by the European countries and Japan to ensure a 
stable supply of raw materials by financial support to the Third World 
producers. 

4.2. World Bank 

World Bank supported projects &re sunaarized in Table 27. The 
average credits granted are 40 KUSD. Several projects however, are 
smaller exploration and feasibility projects and those involving actual 
construction of mining and metallurgical facilities are larger, i.e. 
between 80 and 100 KUSD. The copper industry has received 26 per cent of 
total World Bank credits and the aluminium industry 10 per cent. 

4.3. International Finance Corporation 

The lending pattern of the IFC from 1Q57 to 1985 is given in Tables 
28, 29 and 30. It exhibits similarities to the World Bank in that it is 
also concentrated to Latin America (46 per cent IFC, 82 per cent WB) and 
that the copper industry has received a large proportion of the 
investments (47 per cent of total mining project cost). Bauxite accounts 
for 10 per cent of total project cost of IFC supported projects. IFC has 
recently studied a Zairean aluminium project. 

The IFC has played a major role in copper investments. IFC financed 
projects accounted for 16 per cent of the increase in Third World copper 
mining capacity in the 1970s and 18 per cent of the increase between 1980 
and 1983. Since 1983, IFC investme~t in the copper industry has 
practically ceased. 

In the early 1970s, IFC concentrated on nickel and in the 1980s on 
gold, silver and .diamonds. However, this pattern reflected more the 
project proposals received than a planned development. In 1980, IFC 
attempted to identify favourable minerals, such as tungsten, silver and 
fluorspar, which should be the most attractive mineral investments. It 
turned out that this recommendation had little influence on which projects 
were actually financed. In 1984 IFC decided to concentrate on four types 
of projects J:!I: 

"l:!I IPC Five-year progr ... e FY 85-89, 1984. 
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exploitation of relatively small mineral deposits which a~e not of 
great interest to transnational mining companies but of 
considerable economic significance to local producers; 

large projects in small countries to facilitate negotiations with 
foreign mining companies; 

those in which they could participate essentially as an equity 
investor to facilitate an ~cceptable balance between local .and 
foreign ownership and to provide an adequate base of riks capital; 

those in conjunction with government or public sector mining 
compani~s. 

These goals have not yet been fulfilled. 

It has been claimed, primarily by US copper producers, that the 
international public agencies provide funds at costs below those of 
coanercial banks. An interesting study by Price Waterhouse shows however 
that it is difficult to find empirical support for such a hypothesis. US 
mineral producers paid an effective interest on debt varying from 
6.3-16.2 per cent with a 9.9 per cent average. Third World mineral 
producers borrowing from commercial sources paid 10.3-21.l per cent 
interest and 8.7-15.8 per cent when the fina~cing was supported by 
international public agencies. The US producers could apparently get loans 
which tended to have lower interest rates than Third World producers 11/. 

5. European Economic C0111Dunity 

The EEC has two main windows for funding investments in the minerals 
industry of primarily the African, Caribbean and Pacific (ACP) countries: 

The European Investment Bank (EIB), 

the Sysmin special financing facility for mining products under the 
Third Lom~ convention 18/. 

17/ Subsidization of non-fuel mineral production at home and abroad, 
John Schanz, CRS Report No 87-628, 1987. 

18/ The whole section is based on The Courier No 89 and 94, 1985 and 
annual reports of the EIB. 
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5.1. European Investment Bank 

The EIB has come to play a major role in the EEC C0111Dission's 
investment in the mining and metallurgical industry of the ACP states. In 
August 1985, EIB approved toans amounting to over 290 MECU (European 
Currency Units) of which 175 million under the Second Lom~ Convention. 161 
KECU went to West and Central Africa, 57 million to East Africa, 59 MECU to 
the Pacific and 4 million to the Caribbean. 12 MECU has been investe.;. in 
small and medium scale projects mainly in Africa. 

A whole range of different types of project has been funded: green 
field projects as well as rehabilitation and reconstruction projects. 
Financing has been made in the following min£rals: bauxite (Cameroon, 
J81118ica), aluminima (Guinea), iron ore (Gabon, Mauritania, Senegal), copper 
(PNG, Uganda, :aire, Zambia), gold {Burkina Faso, Ethiopia, Sudan), 
phosphate (Senegal), potash, uranium (Gabon), diamonds (Ghana), manganese 
(Ghan~), cobalt (Zaire, Zambia), tin (Rwanda, Zaire), chromite (Madagascar), 
fluorspar, limestone, ferro-nickel and energy resources. 

l'he sht~e of mining and qua~rying together with metal production and 
semi-processing of the total financing provided in ACP-states by the EIB 
has diminished in recent years. For the period 1958 to 1982 the figures 
were 13.9 and 3.5 per cent respectively. In the period 1976 to 1985 the 
same figures were down to 10.9 and 2.7 per cent. The trend in lending 
during the 1980s has been inclined towards gold projects. Of a total 
number of 7 projects approved between 1984 and 1986, three were in gold 
mining, two in bauxite/alumina, and one in each copper and phosphate. 

Moat of the African projects have been co-financed by the World Bank 
and bilateral financing institutions from Europe and Arab countries. EIB 
has a policy to concentrate on the mining ~art of a project and cooperate 
with other sources such as the European Development Fund or the World Bank 
to fund the inf~astructure parts of a complex project. 

The EIB has shown more interest than has the World Bank Group in the 
bauxite/aluminium industry. 

In the copper industry the Bank has participated with loans in Zambia 
(25 MECU, 1975) and Zaire (16 KECU, 1971; 16.6 MECU, 1974; 50 MECU, 1986). 
In 1987 the Portuguese Neves Corvo project applied for a 200 MUSD from the 
EIB. 

In Guinea a loan of 7.5 MECU (1984) was part of a financing package 
for a process development project to facilitate and rationalize the 
p~oduction of alumina at the Fria-Kimbo plant of the Friguia company. A 
loan was given to Cameroon in 1983 to expand and modernize aluminium 
production, making use of the abundant national hydroelectric resources. 

Jamaica was given a 4 MECU loan in 1984 to modernize its two alumina 
plants at Kirkvine and Ewarton. 

Since the First Lom& Convention of 1980 the EIB has participated in 
th~ .inancing of 21 small and medium sized mining projects totalling 32 MECU 
and 281.3 MECU was lent to large seale project-. 
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5.2. Sysmin 

Originally the Sysmin focused on maintaining production capacities. 
Under the Third Lom~ Convention the prime objective is to restore the 
viability of the mining industry of the ACP states concerned through 
rehabilitation, maintenanc~ and rat~onalization measures. The system also 
supports diversification reasures. 

Sysmi~ aid is primarily in the form of contributions to defined 
projects in ACP countries which are dependent on their mining industry and 
exports when the industry has been affected by serious unforeseen events. 
Table 31. 

The system covers 7 minerals for 13 countries where either one mineral 
represents 15 per cent of total exports or all mineral exports £ccount for 
at least 20 per cent of total exports. For landlocked, isla?d or the least 
developed countries 292 KECU were available under Lom~ II 19 • This 
amount was increased to 415 l'ECU under Lam~ III. Financing with funds from 
Sysmin has been applied three times to the copper industry: 

1980-81 

1983-84 

19H7 

Zambia 55 KECU 
Zaire 40 MECU 

Zambia 28 KECU 

Zaire 41 KECU 

copper/cobalt 
-"-

-"-

-"-

In 1984 the EEC approved a Sysmin intervention for the Guyana bauxite 
sector, in an amount of up to 35 KECU. The tin industry of Rwanda has also 
been supported. Other applications have been made concerning iron ore and 
cobalt. 

19/ The Courier ~· cit. 
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6. Bilateral agencies 

6.1. Japan 20/, 21/ 

Japan, as a low-resource country, relies heavily on the stability of 
the foreign resource supplies for its overall economic security. Two of 
the major elements iu Japan's strategy to secure stable mineral supplies 
are: 

develop projects and import schemes with Japanese equity 
participation; 

loan and import with Japanese contributions as concessionary loans 
in exchange for long-term contracts. 

The former type also includes a more comprehensive form of Joint 
venture called the Asahan formula, which w~s originally worked out to 
develop an aluminium smelter and the necessary power facilities and local 
coamrunity in Sumatra, Indonesia. The venture, w~ich was set up in the late 
1970s, comprises both the Indonesian and Japanese Governments together with 
Japanese industrial partners. The project was ~lso supported by the 
Japanese EXIM bank. Production at the Asaban smelter was started in 1984. 
The project lost 47 KUSD up to 1985 and further losses are expected for 
1986 and 1987. The strength of the Japanese yen bas added to the financial 
problems of the venture since the financing of the 411 G JPY (billion Yen) 
project was made in Yen. In spring 1987 the Japanese consortium agreed to 
invest another 24GJPY to enable continued production at the PT Inalum 
plant 22/. 

Economic problems have also been experienced by the Albras ver.~ure. 
The second stage of the project is eaid to still be co-financed by the 
Japanese consortium but it has not been disclosed how the total investment 
for both stages (1310 MUSD) will be divided between the participants of the 
joint venture CVRD (51 per cent) and the Nippon Amazon Aluminium Company 
(49 per cent). For details on the Alunorte alumina project see Appendix 2. 

The loan and i~port approach has been used particularly to secure 
copper and iron ores for Japanese smelters. In 1978, 50 per cent of the 
copper ore imported was acquired under such schemes. 

20/ A newe~ type of foreign investment in Third World resource development, 
T Ozawa, Rivista Internationale di scienze economiche e c0111Derciale, Vol 29 
P• 1134, 1982. 

21/ Non-fuel mineral procurement policy, P Crowson in Japan's economic 
security, N Akoa Ed., New York 1983. 

22/ Mining .Journal 1987-02-27. 
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A review of current major mineral projects with Japanese participation 
is given in Table 32. There are also examples of other types of joint 
venture and financing arrangements such as exploration support, technical 
aid, advance payments against deliveries of concentrates. 

The Japanese EXIK bank has played an important role in financing these 
schemes. The bank is unique internationally in this respect. The ty~e of 
loans provided is listed in Table 33. The project loan type is given to 
large, complex projects such as aluainiua saelters. Table 34 cunfir.s the 
picture of the EXIK bank as the single most important source of capital to 
the Japanese policy to secure a stable supply of ainerals. 

In the early 1950s the so called Goa formula vas created to facilitate 
iron ore imports. The contracts of this type include delivery of Japanese 
machinery with supplier's credits and a long-tera contr~ct for ore 
deliveries. The Japanese did not however participate with equity. 

The development and import formula grew in importance and was the 
major formula used in the 1960s. After the oil crisis i~ 1973-74 financing 
according to the loan and import formula increased. In this period direct 
loans to forei~n governments were also granted. The continuing emphasis 
given to financing of resource development is clear from the growing 
proportion of the bank's total coaaitments going into resource financing. 
In the late 1970s almost one third vent into this area. Table 35. 

Also for the 1980s the bank considers the development and import of 
energy and mineral resources one of its major activities. 

7. Centrally-planned economies 

7.1. China 

The Chinese Government through its China International Trust and 
Investment Corporation (CITIC) concluded an interesting deal in 1986. 
CITIC joined the Portland aluminium joint venture (Victoria state 
government 35 per cent, Alcoa 45 per cent, public 10 per cent) and acquired 
a 10 per cent equity share in the 1500 MAUD project. The finance was 
supplied by a group of nine banks led by the Bankers Trust Co. CITIC raised 
98 MUSD in that way. 

When the smelter starts production in 1987 CITIC will recP.ive 15 kt 
and this figure will rise to 30 kt ;._, 1988 23/. 

The Chinese State organization China National Non-ferrous Industries 
Corporation (CNNC), has also been negotiating participation in a foreign 
aluminium smelter with equity. The Chinese have approached Icelandic 
AluminiU111 Lu f~~~icipate in the planned 100 MGBP expansion of the ISAL 
smelter near Reykjavik in Iceland. This deal is not yet finalized 24/. 

23/ Mining Journal 28.02.86, 07.03.86, 23.05.96, 15.08.86. 

'l!!.I Mining Journal 08.11.85. 
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7.2. Soviet Union 

The USSR is basically self-sufficient or even an i.aportant exporter of 
aany ainerals. The Soviet Union, however, iaports high grade and high 
quality baU][ite since this resource is not sufficient. Imports originate 
.ostly in Third World countries and also in Hungary. ·_ ·.e aajor project 
realized is the Guinean state-owned OBK. baU][ite aine. The operation vas 
started in the aiddle of the 1970s. The whole project was financed by ~he 
USSR and the investaent has been estiaated to be approxiaately 100 MUSD. 
The production bas been expanded to 3 Mt. Hinety per cent of the output is 
O!JtPOrted to the Soviet Union, 50 per cent as repayaent of the credits 
supplied, 40 per cent as regular exports to the Soviet Union (detailed teras 
are not known) and the last 10 per cent can be exported by Guinea on the 
world aark-:!t 25/. 

The USSR bas also financed saelters and alU111ina works in Algeria, 
Egypt, India and Turkey. 

In the late 1970s the USSR aade an agreement v7tb Jamaica to build an 
aluaina complex in Jaaaica for exports to the USSR. This project was never 
finalized. 

In 1985 a new 2.3 Mt baU][ite project in India vas announced. 
in Andhra Pradesh would export most of its production to the USSR. 
bauxite mine is to be supplemented by a 600 kt aluaina plant 26/. 

The aine 
The 

A recent joint project with USSR participation in Greece gives a little 
better insight intc the financing practices of the USSR in foreign mining 
projects. 

The project has been under negotiation since at least 1984 and the 
signing of the final agreement has been postponed several times. 
Participants are the USSR and the state-owned Hellenic Aluainium Industries 
SA (ELVA). Initially Bulgaria also took part in the negotiations. The 
total investment is estimated at 690KUSD in a 600 kt alumina plant situated 
in the Co•inthian Gulf area. Originally Bulgaria was to import 200 kt and 
the USSR 350 kt. Bulgaria pulled out and in 1986 the USSR offered to buy 
all the alumina production. The USSR trade group Tsvetmetpromexport will 
supply machinery and process equipment equal to 135 MUSD, and the company 
will carry out engineering and design work worth 25 MUSD. Further financing 
will be obtained from the Hellenic Development Bank and a minor part 
covering pollution control measures will be financed by the EEC. Production 
is due to begin in 1992. 

The USSR loans will be repaid by delivery of alumina. In 1984 an 
agreement was reached on a lQ-year contract. During the first three years 
the price would be 13 per cent of the Alcan aluminium price and it would 

2S/ Plundring eller planhushallning, Raw Materials Group 1980 
"26! Engineering and Mining Journal, October 1985 
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decrease to 12.6 per cent during the rest of the c!ecade. This deal bad to 
be renegotiated when Alcan withdrew its .. rket price. A new formula based 
on US and European producers prices has been agreed upon 27/, 28/. 

The USSR bas agreed to buy all the aluai.na production. Seventy per 
cent of the output will be paid in free currency but the necessary fuel 
for the production aust be imported froa the USSR. The remaining 30 per 
cent will be covered by export of equipment and .. chinery for the plant 
froa the Soviet Union. 

A feasibility study for bauxite •ining and alU11ina production in 
Kibi, Ghana was coapletr.d early in 1987 by USSR experts. The project 
received USSR assistance in the construction of the plant in return for 
long-cerm bauxite and alU11ina deliveries 29/. 

7.3. East Europe 

The East European countries will have an increasing interest in 
i•porting •ineral raw .. terials froe sources other than the USSR when the 
cost of exploitation of Soviet aines in Siberia increases. This is true 
particularly for •inerals which are in inadequate supply in the Soviet 
Union, such as bauxite. There have been negotiations between Surina. and 
Czechoslovakia to counter trade bauxite froa the rehabilitated production 
facilities in SuriDall. 

Hungary, which t>as experience and knov-hov in bauxite •ining and 
aluainium production has participated in several projects as technical 
consultant. 

27/ Mining Journal 4.10.8S, 24.01.86, 20.06.86, S.09.86 · 

28/ Engineering and Mining Journal, May 1984. 

29/ Mining Magazine, April 1987. 
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D. S.-.ry 

The outlook for inv~st•ents in Third World •ining projects in gener~l and 
in the copper and alU11iniU11 industry is gloomy. It is unlikely that this 
situation vill change rapidly. the risk of running into financial problems or 
even financial failure will continue ~o be high. Several factors contribut~ 
to this situation of which the most .iaportant are: 

prices vill aost probably stay at a lov level and the dramatic 
fluctuations will continue; 

capital costs will increase particularly since new ore bodies are 
often found in reaote areas necessitating large infrastructure 
invest•ents. 

The demand and capacity forecasts however point to the fact that even if 
the overall picture is gloomy, soae aajor projects will coae on stream in the 
nat decade. 

The recent esaaples of financial problems make it illportant to aake 
detailed ap,raisals of the difficulties encountered in the early 1980s. What 
vent wrong? Was it bad aanageaent, low productivity, lack of funds, 
aaintenance problems? 

Projects likely to bL realized are those smaller projects which can be 
developed at lov cost. Those projects do not need large 8810unts of capital 
and could operate in weak aineral aarkets with lov metals prices. Lenders 
vill be aore careful to approach highly leveraged borrowers. Third World 
countries need to explore new sources of funds and to generate aore funds 
internally. Public international agencies will continue to play an important 
role priaarily as catalysts for larger loans and for establishing co-financing 
schemes. Financing from the centrally-planned economies could grow in 
iaportance. Fiscal policies and the general investaent climate vill continue 
to be of prime importance to attract future financing. 
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Table 1 

Copper aine capacity in the Third World 

THIRD WORLD 1976 !/ 1984 ~/ 
kt % kt % 

ASIA 
Indonesia . 4/ 

1.0. - 91 
Iran 10 106 
PRG 185 165 
Philippines 255 400 
Others 225 228 

Asia toul 675 9.6 990 12.5 

AFRICA 
Zaire 520 105 
Z•bia 774 640 
Others 103 142 

Africa total 1397 19.9 1487 18.8 

CENTRAL ARD SOUTH 
AMERICA 
Brazil 8 50 
Chile 980 1352 
Mexico 95 311 
Peru 375 381 
Others 15 18 

Central and South 
America total 1473 20.9 2112 26.7 

Third World total 3545 50.4 4589 58.0 

WESTERN WORLD total 7033 100.0 7902 100.0 

Notes; 

l/ 
21 
l/ 
"!_! 

Copper; the next fifteen years, W. Gluschke et al. 
z. Vukm6novic, CIPEC Quarterly Review Oct-Dec 1985 
Projected, ~· cit. Vukmanovic 
Included in others 

1990 l./ 
kt 

84 
151 
220 
464 
254 

1173 

676 
674 
163 

1513 

68 
1949 
388 
380 

12 

2797 

5483 

8704 

% 

13.5 

17.4 

32.1 

63.0 

100.0 
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Table 2 

Copper smelter capacity in the Third World 

THIRD WORLD 1973 !/ 1984 !/ 
kt % kt % 

ASIA 
Indonesia 0 0 
Iran 0 145 
PRG 0 0 
Philippines 0 138 
Others 257 !_/ 348 

Asia total 257 3.2 631 7.1 

AFR.I CA 
Zaire 530 488 
Zaabia 840 695 
Others 65 !_/ 121 

Africa total 1435 17. 7 1304 14.6 

Ci:HTR.AL ARD SOOTH 
AMER.IC.\ 
Brazil i.o. 2.1 150 
Chile 900 1093 
Mexico 100 129 
Peru 220 344 
Others 10 10 

Central and South 
America total 1230 15.1 1726 19.3 

Thir1 World Total 2922 36.0 3661 41.0 

WESTERR WORLD total 8120 100.0 8921 100.0 

Notes: 

l/ 
2/ 
l/ 
4/ 
11 

US Bureau of Mines, Mineral Pacts and Problems 1975. 
Z. Vukmanovic • ~. cit. 
Projected, ~· cit. Vukmanovic 
Production Gluachke ~· cit. 
Included in others. 

1990 ~/ 
kt 

0 
145 

0 
138 
368 

651 

488 
733 
121 

1342 

150 
1201 
379 
325 

10 

2065 

4058 

9354 

% 

7.0 

14.3 

22.l 

43.4 

100.0 
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-;· .. ble 3 ---
Copper refinery capacity in ._;1e Third World 

THIRD WORLD 1974 !/ 
kt % 

ASIA 
Indonesia 0 
Iran 0 
PHG 0 
Philippines 0 
Others 255 11 

Asia total 255 3.0 

AFRICA 
Zaire 430 
Zaabia 755 
Others 30 11 

Africa total 1215 14.4 

CENTRAL AND SOUTH 
lllEllICA 
:3razil i.o. !!./ 
Chile 635 
Mexico 72 
Peru 150 !/ 
Others 40 

Central and South 
America total 897 10.2 

Third World Total 2327 27.6 

WESTERN WORLD total 8409 100.0 

Rotes; 

Gluachke .!!£• cit. 1/ 
21 
l/ 
41 
SI 

z. Vukmanovic, .!!£• cit. 
Projected, Vukmsnovic .!!£• cit. 
Inc ludd in others. 

°!I 
Production Gluschke .!!£• cit. 
US Bureau of Mines, .22.• cit. 

1964 ~/ 1990 )_/ 
kt % kt 

0 0 
102 152 

0 0 
i.o. !!.I i.o. !!_/ 
340 6.0 340 

452 4.8 492 

250 350 
660 725 
34 34 

944 10.3 1109 

185 185 
894 1198 
165 185 
238 208 

0 0 

1482 16.1 1776 

2868 31.2 3377 

9177 }')0.0 9764 

% 

5.0 

11.4 

18.2 

34.6 

100.0 
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Table 4 

Investments in copper (MUSD) - Third World !/ 

(mining, 81Delting and refining) 

''1£ ,,11 ,,78 ~' ,,.. "81 .~~ -;,,3 .~-;- -,,:5 "'" c-;;;i 
'~ Inv lo Inv !lo (nv Mo Inv lo Inv lo Inv lo Inv lo Inv No Inv lo ;~, lo Inv lo In1 I 

3 1115 I •35 I &35 1 •35 
I 7t I 7t I 3tt 

2 138 

I 7S9 
I 3tt 1 311 I jat· I 3tt I 311 

3 7t 2 2t I 121 I 12t 

Total I 1!8S 2 StS I &35 I 13S 3 &38 t t I Jtt 3 71 3 32t I 3 .. 3 1?7t 2 •2• 

I ASIA 
India 
Indontsil 
Inn 
PtuhppintS 
P1pu1 6u1nt1 
TurttJ 
Others 

5 2&1 2 166 I lt3 1 lt3 
I ltt I 

I Stl I 8'3 2 156t I 1&3 
' S53 8 "' 1 &37 ' 6&2 2 28S 3 
: 6 I 5 2 ,,. I St I St 

, .. , 
363 • 

' 
2 511 • &32 3 17& 3 2&1 3 2•• ' 

Source: EHJ QJL• ~. 

32t 3 S2' 3 
!Set I ISM I 

1 
121 I !7 I 

Note: I. Projects under construction. 

25 I 
&3 251 

75 528 I 
!Sit 

55 
'8 

I ISH I 
I 6t 

I '' I 

1511 I ISH 

• 
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Table S 

Investments in copper mining (KUSD) - Third World !/ 

I ,,.. I I 

I 1s·: 1977 1978 197' 198• 1981 1982 1983 198& '11!1 1986 1n1 I 
a., =r• ~ Inv Ill Inv lo Inv llG Inv '° lnw llo Inv lo Inv llo !nv llo Inv lo lnv lo Ii;1 

I AFRICA 
Z11rt I' SUI 3"1 3"1 Zi11111 I 7f I 7t I ~· I I 3H I 3tl I 3tt I 
OUltrs I St I 12t I 1it! 

I 
I 

T1t1l 2 ~~· I 7t • • • t I 3tt • t I 3tt I s• I 3tt I 3ff' 2 •2• 2 azti . I ! 

I ASIA 
Illdi1 5 2•1 2 '" I lt3 I lt3 I 25 I 25 
lndonfsi• I ltt I ltt I u 
IrH I "" ml i Pllihpp1nts ' HJ 6 5611 7 '37 5 392 I 35 2 61 2 116 .. 118 I -:-s i I. 

P111U1 &ui llfl I 6 I 5 2 ,,. I St I St' I Turkey I SS I 6f 
Others I 12t I 5• I s• 2 17' I 12t I 
Total 5 159 12 89' ll 2613 8 5,, 5 3'2 5 387 3 181 2 116 5 2'1 3 '" • • • i 

'i 
I LAT MERICA I 

I 

Brui l I 811 I Sit 2 853 2 853 I 3H ; I 

Ja 1 2 
I Chile 2 •:~ 3 •It 2 3,. I 21ee1 3 1711 3 171 I 16 .. 38 .. 373 3 ·~7i ' ' llelCiCO 2 ;~~, ~ '3• I St I St I St I llfl l '" 2 '" I 2St 2 ,;., 2 

'" ~ Peru 2 161 2 IU I 13• I 181 I 327 I 327 I ;11 

1311 
I Otiltrs I 'I 2 

895 I I?· 
I 

I 
262t

1 
6 

I I "'; Told I 7 ;.:.:ni 139• ' 1e~1 5 _3•~-'i s 721 • s 63i I , 883 ' 615• s ilSj 5 e•ti ' I I 

I I I 
1112! 1 

I ! 
I 

I I 

r fijIRD wo~~o11• ~;:? 25 3•9€ 19 •H7 12 163~, 11 372€1 II 1118j ' ''' " 1156 ! msj 1 1266 6 8&1i 

i• ·.m

1 

i1 m•I" '"'''· Jilli II ,,,),5 i 
I 

l WEST WOlli.O 2t ~773 32 399• 17'6 18 1182 17 1%8 IS •.. 'I 2185 " 1767i 

Source: EHJ QR.. ti!.· 
Note: I.Projects under construction. 
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Table 6 

lnvestaents in copper 89elting (MUSD) - TbLd World !/ 

1,-; 1 ·m 
-

1§) ; '"' 1'78 197' 1'6t 1'81 1'8? 1'8) 195• 1'87 
lo :!:f lo lllY lo (IY lo ,., liO Inw llo ,., lo llY lo ,., lo ,., '° l!!Y lo (IY lo I1w 

I AfllCA 
Z11rt ' Z1~i1 
OU1tr1 I Ill I It I •• 
Toul • I I I • I t t I 131 • • • t I .! I .1 • I I t • t 

I ASIA 
lndll 

lndonHil 
Iran I '" I IU 

"'' hppi llfl I :at I 2M I 251 I 251 I 251 2 259 I •It I ... I Papua hinta 
Turttr 
OU1tr1 I 25t I 71 I 711 I 

71 

Total I iit 2 •St I 16t 3 •63 2 32t 2 259 I ... 
~· '!' • t I 321 2 

- ·-
I LAT AP.£P.1 CA 
Brazil 783 ' 

"'I ~ 
1 Bit I 1 713 1 1211 I I 

Cbill 281 2 12 
I 

2 2•t I I '" I '"1: ;fl I 111 I 12 
llt>iCO 21t 1 21t 1 2!1j I 2lt• I 2it I 211 I 211 .. ii I 211 ,, I 
Peru I I Iii I Iii I 12t I 1211 11 

63 I 63 
Ott11r1 

I 
' I ' ~ ~ ·' . . ! 

' r _•_t1_1 __ ._j ~, '" • 1211 3 11t•; 2 ''ii z 351 ~'ssl~ 131 z -B3 313 ~ is 

I llESI iOllLO ' • 5!11. llll _1 182~ ,; .. I , 110 I 816 '- 2261 ' 1111 1 111112 3:1! 3 ~LJ 

h~: EHJ 2.R..· ill· 
Note: 1. Projects under construction. 
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Table 7 

Investments in copper refining (MUSD) - Third World !/ 

I 1··- I 
- -

' : 1'11 1978 ,,1, I, .. 1'8: IUl!•l 1'8• 1555 '"' IH7 
~l ·- lo lnw .. lnw lo lnw lo •• , lo .. , llo law lo lnw 

.. 0 '"' 
lo law .. '"' llo 

.., . . 
-
I AFRICA 
Z11r1 2 , .. . ) I 135 I us I us I 751 
Zllb11 
Dlhtrs I • I H l .. 
Ttlll 2 !15 I us 1 us I us I • I • • • 1 H I .. • • 1 751 • I 

I ASIA I I -
llldil 
llldoat1i1 
Ir•• 1 ;u ' 03 
"'iliPSlillH I l!I I 2tt 
P1pu1 &vi r'.tl 1 IStt I ISie I iStt I !SH I IStl I ISft 
Turltf 
Dllltrs I 2st 3 312 I SI I 121 I '7 I ,. I ,, I • 
Tolll I 2 :tt 3 130 3 312 I 51 I 121 I lj I lSHj 2 IS'7 2 1598 2 15'1 2 l~H I IStt· 

I 

I LAT MERICA 

121t' 8ru1l I llt 2 1,3. I 
cru 11 I 7 1 " I " I ,,., . SH 
11t1aco I S!ll I 2it I 21t I 21•11 21tl I 21t 
Peru 2 12· 3 8li 2 IH 2 261 2 26! 2 2~1 1 m I IZI· 1 12t 1 63" I 

631 Oll\trs 2 18et 1 ltet 1 lltll 
1;1! I 51! 2m 

I i Total 3 7 365S 3 37t' 5 U7i ' ?5711 ' 3 Ull I 121 • t; 2 557 2 563' 
I 

., 

' I 
I ;1''' 5 1111 l Zt!l! 

' 
1 19~3 ' lt,,i ' I THlRi) VOltLOl 7 11:7 II 5&37 1 1117 2&61 ' 2'1?j. 11:11 ' 1728 

~ ~T llllt.D Ill 44;1 II 612' ' IH7ll 1"317 :~7 2536 ' 312' 5.~d I 1728 1 :ml ' 1ml 1 mil 

!2_~!.f!.: EHJ ~ c i t • 

Note: 1. Projects under construction. 
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Table 8 

Additional copper aining capacity planned in the Third World (kt) 

THIRD WORLD 
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

ASIA 
Indonesia 12 45 43 
Iran 154 145 145 145 ll•5 
PHG 69 69 69 180 
Philippines 140 161 173 80 126 135 58 58 33 4 4 
Others 137 41 53 40 69 90 65 107 52 51 37 

Asia t-:ttal 443 347 371 265 385 268 192 234 154 61 221 

AFB.ICA 
Zaire 236 35 
z-bia 44 38 38 34 37 37 37 
Others 73 15 10 13 18 24 3 1 2 22 32 

Africa total 353 88 48 13 18 24 3 35 39 59 69 

CEMTRAL AND SOUTH 
AMERICA 
Brazil 30 30 45 75 80 12 12 
Chile 214 159 145 95 48 111 104 18 87 84 376 
Mexico 219 215 183 183 14 80 135 126 117 96 86 
Peru 612 416 183 34 40 205 151 55 53 53 54 
Others 272 74 70 2 2 1 1 2 l 

C and S America 
total 1347 894 626 387 184 410 403 199 258 235 517 

Third World 
total 2143 1329 1045 665 587 702 598 458 454 355 807 

WESTERN WORLD 
TOTAL 3013 1773 1259 881 814 874 819 589 500 429 1105 

Source: Mininb Annual Review 1976-1986. 
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Table 9 

Additional copper mine capacity planned in Third World 
1976-1986 

Rt;1on v l ( s~1·e of lot1l pl1~ntd c1p1c1lr 1n esltrn eor d Ptr c1nl> 
w: 1977 1978 1979 1981 1981 1982 1983 "'' -

Afrin II 7 S.t 3 8 I 5 2 2 
I 

2 1 •• 5' 8 • 

As11 
" 1 "' 29 5 31 I •7.3 31.7 23 • ... I 31.8 

L1lln Attriu U.7 St I 0.7 '3 9 22 ' ., 9 '9.2 33.8 51.6 

l Thud 1orld 71 I 75.t 83.1 75 5 72.1 81.3 73.1 79 8 91.8 

lltsltrn 1orld I 

1985 1986 

13.8 
' 2 

U.2 21.t 

5•.8 •6.8 

82 8 73.t 

I 
tot1l (kt) I 31:s I 1773 I 1259 I 881 I 81• I 87• I 819 i 589 I 511 I •29 I ·~ 

Table 10 

Copper mine capacity growth rate 1976 and 1984 in the Third World 
(Planned capacity in percent of total existing capacity) 

1976 1984 
Asia 67 16 

Africa 25 3 

Latin America 91 12 

Third World total 60 10 
Western World 

total 43 6 
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Table 11 

Changes in copper production capacities in the Third vorld betti1een tbe 
ald-fe& and 1984 and 1999 <per cent>. 

lld-'lls to 1984 1984 to 199t 
s S--

llD 

Asia + 4'1 + 18 
Af rlca + 6 + 2 
America + 43 + 32 

Total, Third world + 29 + 19 

Total, Yestern vorld + 12 + 11 

SKELTER 

Asia + 145 + 3 
Africa - 9 + 3 
America + 4• + 2• 

Total, Third world + 25 + 11 

Total, Yestern world + le + 5 

REFllERY 

Asia + 113 + 16 
Africa - 22 + 17 
America + '13 t 20 

Total, Third world + 28 + 18 

Total, Yestern world + g + 6 



Bauxi.te capaci.ty 

1973 
•t s 

&Sil 
Inda 2.t 2.5 
Indonesia 1.4 l.' 
Others 2.t 2.5 

A&ia total 5.4 6.7 

&FllCl 
Gbana t.5 t.6 
Guinea 9.7 12.1 
Sierra Leone t.9 1.2 
Other& 

Africa total 11. 1 14.t 

SOUTH AID 
CEITRAL AIERICl 

Brazil 1.1 1.3 
Guyana 5.t 6.3 
Ja11atca 16.1 21.l 
Surinam 7.1 8.9 
Venezuela 
Other& 2.2 2.7 

South and central 
berlca total 31.5 39.3 

Third Yorld total 48.1 61.1 

Developed 
countries t~tal 31.9 39.9 

Western world total 8t.I 100.t 

Source: US Bureau of Kines, IBA 
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Table 12 

:I. n the Thi.rd 

1984 
Kt s Kt 

2.4 2.2 
1.3 1.2 
1.6 1.5 

5.3 5.t a 

t.4 t.4 
14.2 13.3 
t.8 '·' 

15.4 14.4 21 

5.1 4 . ., 
4.5 4.2 

16.1 15.1 
5.7 5.4 

1.3 1.2 

32.7 3e.6 36 

53.3 5t.e 65 

53.2 se.e 

196.5 1e0.e 121 

Wo:r1d 

1999 
s 

' 

17 

31 

54 

46 

101 
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Table 13 

A1um1.na capaci.ty 1.n the Thi.rd Wor1d. 

1975 1984 1991 
kt ' kt ' kt s 

&SIA 
India 66t 2.1 67• 1.9 
IDdooesla 
Others 289 •. 9 36e 1.1 

Isla total 94t 3 .• lt3e 2.9 25M 6.7 

&Pl I Cl 
Ghana 
Guinea ., .. 2.2 ., .. 2.1 
Sierra Leone 
Others 

Africa total ., .. 2.2 ., .. 2.1 7M 1.9 

S>UTB OD 
CEITRAL AIERICl 

B:-azn 33• 1.e 115e 3.2 
Guyana 359 1.1 359 i.e 
Ja11a!ca 3e5e 9.6 283• 'I. 9 
Surina• 1359 4.3 135• 3.8 
Venezuela ltM 2.8 
Others 

Soutb and central 
berlca total 5tee 16.e 668• 18.'1 850t 22.6 

Tblrd Yorld total 6729 21.2 841• 23.5 116•• 31.3 

:>eve loped 
countries total 25t2• 78.8 2740t 76.5 2590t 68.'I 

Vestern world total 31748 100.0 35819 100.e 3760t 100.e 

Source: US Bureau of Xines 
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Table 14 

A1um:ln:l.um capac:l.ty :1. n the Th:lrd Worl.d 

1975 1984 1991 
kt s kt s kt s 

lSll 
I Della 26e .?. 1 365 2.5 not avaiable 
IDdonesla 225 1.5 
Others 29t 2.4 495 3.4 

l&la total 55e 4.5 1965 ., . 4 

lPllCl 
Gbana 155 1.3 2et 1.4 
Guinea 
Sierra Leone 
Others 155 1.3 245 1.7 

If rlca total 31t 2.5 445 3.t 

SOUTH AID 
CEITRAL AJOiRI Cl 

Brazil 125 1.t 529 3.5 
Guyana 
Ja•ica 
Surina• 65 e.3 69 e.4 
Venezuela se e.4 4H 2.7 
Others 89 e.1 185 1.3 

South and central 
~rlca total 329 2.6 1165 . 7.9 

Third Vorld total 1189 9.6 2695 18.4 

Developed 
countries total 11e19 9t.4 11979 81.6 

Yestern world total 1225• 100.e 14665 1ee.e 

Source: US Bureau of line& 
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Table 15 

Qaages la alu•hh1• productloa capacities la the Tblrd world between the 
aid-?h and 1984 aad 1991 <per cent>. 

Klcl-?h to 1984 1984 to 1999 
s s-

KID 

Isla - 2 + 5' 
I.fr lea + 3'1 + 3'1 
&mrtca + 4 + lt 

Total. ntrcl 9'0rlcl + 11 + 22 

Total. Vester• world + 33 + 14 

IEPllDT 

&sla + lt + 243 
Afr lea :t • :t • 
&mrtca + 31 + 2'I 

Total. Tblrd world + 25 + 38 

Total, YesterD world + 14 + 5 

SMELTER 
na 

Asta + 91 
Africa .. 44 
l•rlca + 364 

Total, ntrd world + 228 

Total, YesterD world + 21 
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Tabl@ 16 

lnveslaents in bauxite ~lnlng <" USO> in Third world 
Pr1Jtclt lllldtr coatlrv<tioa. 

IPICI ..... 
lui•I 
DU1tr1 

To\11 

I ASll 
llldll 
llldGllHia 
IU1er1 

To\11 

I LIT MOICI 
lruil 
JUii Ci 

Suri• 
ft'lfMll 
DU1tr1 

Total 

I TllRO Wlll.O 

I ~tsT .0 

'"' lt71 1971 1979 1111 1911 1912 1913 191t 1915 1• 1'17 .. 

• 

• 
r 
I 
I 

3 

3 

3 

l•t .. Int lo In lo In lo In lo llf lo In .. llf .. llf lo In lo lat .. I• 

I 

I • • t • • • • • • • • • t t • t • • t • • • 
I 2"t 

• t • • • t t • t I 2"t • • • • • • • • • • • • 
171 I 281 I 3" I 3'5 

' I ' 15 I 151 
I SH 

191 2 286 I 3ff 1 3'5 • • I 5"1 • 'I • • • • • • • • I 151 

"I 2 286 I 3ff I 3'5 • • 2 25H • • • • • • • • • • 1 151 

1'11 l 286 2 389 2 381 I 36 2 2511 t • • • • • • • • • I 151 

Source: Engineering and Mining Journal Annual survey of mine 
and plant expansions in the Janauary issue each year. 
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Table 17 

lnvest••n\s ln alu•lna refining <" USO> ln Third world. 
Prtitdl Ulldtr t0tstrv<lit1. 

197, 1977 1'71 1979 ltlt 1911 1"2 1913 ., .. IMS "" 1917 .. .. , lo ... .. llY .. IM lo llY .. llY .. llY lo llY 
lo '" 

lo law lo ,., lo In 

llrllCI .... 
'-ilH 

""'" 
Tt\al • • • • • • • • • • • • • • • • • • • t • • • • 
11$11 
llldia 2 "' 2 est 1 191 I "' llldoatsil I 3tt 1 3M I '" 1 5" 1 ,.. I ,.. 
""'" 1 '" 2 At 

Total • • 3 HI • 1351 2 At • • • • I '" 1 5tt 2 ,.,. 2 lt9t • • • • 
IUT llEllCI 
lrazil I , .. I 715 1 715 1 715 1 715 1 715 1 715 
J111it1 I 2tt 1 2tt 2 ISt 2 ISt 2 85t 2 'St 2 95t 
Surilll 
Vtntzutll 1 212 1 212 1 651 ' "' I 65t 1 651 I lltt 
GU'ttr1 I •• I .. I " 
Tolll I 212 2 &12 I 2tt 2 69t 2 "' 5 "" • n15 • 2665 3 1665 3 1665 I 715 ' 715 

I TKIRO llllllD I 212 5 1153 5 1551 • 12'• 2 "' 5 ''" 5 2715 5 3165 5 2755 s 2755 1 715 1 715 

I llEST •D 5 157 • 2321 ' 3635 1 216• 6 173' ' 3719 11 53tl It 5762 ' U2• 6 2925 1 715 1 715 

Source: EHJ ~· cit. 
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Table 18 

Jnv••t•ents tn alumtntu• •••lttng <" USO> tn Third world. 
,roj1ct1 under co11tr~ct1on. 

1'7' I 1977 1'71 '"' 1981 ''" I 1'82 1913 ,,.. 1915 "" "" lo ,,, lo llY lo llY lo lnY lo llY lo la lo I•' lo lllY lo lftY lo lllY lo llY .. llY 

I MRICA 
hlll I " luiltl 

'""" I 131 I 131 I 375 

Total I 131 2 213 • • • • • • I 375 • • • • • • • • • • • • 
I ASIA 
India 2 279 2 27' 
lndontlil I INt I ,.. I 8'2 I ,.. I 2tlt I 1'5 I lttt I lttt 
0\htrs I St 3 "' 3 ,26 2 513 • I Ht 2 U7 I INt 

Totll • 132' ' 16'5 • U88 3 1'13 5 3Ut 2 U7 I 1'5 I "" I .... • • • • I ''" 
I LAT MERICA 
lruil I 15 • 1•75 3 375 3 '15 1 15 3 1771 3 2771 2 2&1t 2 2&1t 2 2&1t 2 2•tt 2 2&11 
J111ic1 
Surin11 
VtnHutll I 2M I 2St 2 715 2 715 2 83t I "' Others 2 1'6 3 396 I 15t I 31t 1 31t 1 311 1 51 I SI 

Total • m • 2121 5 , ... ' 1271 • 1U5 • 217t • 3t7t 2 2&tt 2 2'8t 3 2&5t 3 2&51 3 28" 

I THIRD llORLD ' 1878 I' 3'69 ' 25'8 ' 2683 ' '785 7 3292 5 32'5 3 3•11 3 3•98 3 2•51 3 2&St ' 38tt 

I VEST WORLD 19 332•i2' 5968 " 3885 13 3•2t 19 171' 21 75'3 16 7'11 ' 5939 It '5'3 ' 7158 • ,1 .. 1 SHI 

Source: EMJ op.. ~ 
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Table 19 

lnvestaents in alu•lntu• co•plexes <" USO> in Third world. 
llU1iniU1 coapJ11 • al 1111\ two of Ult 1\1911 i• \Ill proc111 of tining • 111lting • rtf ining. 
Proitltl ulldtr lOn1truction. 

197' 1917 1'71 1979 1'8t 1'81 1912 1913 I,.. 1'85 '"' 1'87 
.. llf lo In lo ... lo inw lo llY lo IDY lo .. , lo In• lo llY lo .. , le In• lo lllY 

I IFllCA 
81111 I "" I "" luilll 1 385 2 1385 I .... 
'"'"' 1 375 1 375 I 375 I 375 

Tolal • • I 375 I 31S 2 76t 3 1761 1 "" • • 1 "" 1 "" • • • • • • 
11511 
India I 3 1 21ff I 21M I 21ff 
lldontlil 
Piii lippi 1111 
ltlltrl 

Tolal • • • • • • I I 1 3 • I • I • • • • t 21M I 21ff 1 21H • 

I LIT MERICA 
lrazil 2 n 1 ,. I Ill I 1211 I 15H t 1511 
luyana 
J111ica I 1st t 151 I 151 t 15t I 151 
Surinat 
Vtntzutla I 5'1 
OUltrs 1 '" 
Tola I 1 '" I 5'1 2 3191 I ,. I '" I 15t 2 13St 2 165t 2 165t I 15t I I I I 

I OCCUII 
OUltrs 

Total • I I • • I I I I I I I • • I I I I I I I • I I 

I TMIRO VOILD I '" 2 915 3 3'65 3 851 5 1863 2 115t 2 1351 3 265t 3 2651 2 2251 I 21ff I 2111 

I llEST llOtlD 2 ... 3 1355 s •215 s 1751 ' 2163 2 1151 2 1351 3 2651 3 265t 2 2251 I 2111 I 2111 

Source: EHJ ~· cit. 
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Table 20 

Invesl•enls in alu•iniuM <"USO> in Third world. 
"inlng. s•eltlng and ref lnlng. 
Projtt\1 vndtr con1\rw<\101. 

1'7' 1977 1971 1979 ltlt ltll 1912 1913 ., .. 1915 
.. 111 lo lnw .. !IY lo In lo llf lo In .. llf lo law lo llY lo (IY 

I .rtlCA 
iha111 1 '5 1 Ifft I "" lui•tl I 385 2 1385 I .... 
DUltrs I 131 2 513 I 375 I 375 I 375 I 375 

Total I 131 3 511 I 375 2 76t 3 176t 2 1375 • • 1 ltlt I "" • • 
I ASIA 
llldil 2 279 • 721 2 &St I 3 I 191 2 22tl 
lldo1111i1 1 llM 2 12M 2 "'2 I '" I 2tM 1 2tM 2 "5· 2 1511 2 19tt 1 ,.. 
GUltrs I 51 3 "' • 1226 • 1117 • ,, .. 2 .. 1 

Total • 132! ' 2386 • 2838 5 2117 ' 36&3 3 28'7 2 "5 2 15tl 3 2191 3 3191 

I LAT AIOICA 
lrazil 2 115 5 1755 6 3765 5 85t 2 115 • 2111 5 •685 ' •615 ' •615 3 3115 
Ju1ic1 1 

' 2 
2t6 I 2tl 3 "" 3 "" 3 HH 3 "" 3 lltt 

Surina• I IS 
Vt11tzutl1 2 .i2 3 1H2 2 7t5 3 1355 3 "" 2 1151 I 651 I 11tt 
Otlltrs 3 596 3 3t6 2 191 2 3•1 2 3" I 3tl I 51 

Total 9 1211 13 335' ' •67t II 2395 1 lt35 II &661 ti 6635 • 6715 1 5715 1 &265 

I THIRD VORl.D " 2'81 25 6323 II 7883 17 5172 16 7338 16 8882 12 7331 II 9215 II 8815 II 7'55 

I VEST VORLD 2' 5212 3' 9937 35 121U 27 7715 32 11712 3& U932 29 lct62 22 1'351 22 13617 17 12333 

Source: !HJ ~ cit. 

"" 1917 
lo law lo llf 

• • • • 
I 21M I 21M 

1 , ... 
1 21M 2 31M 

3 3115 3 3115 

I ISt 
I '" I St 

• 3165 s 3665 

5 5265 1 6765 

It t515 It 79" 



- )8 -

Table 21 

FI~ANCIAL SITUATION or SELECTED METALS 

DEVELOPED COUNTRIES (31st of Dece•ber, 

1979 
Nuaber of LTD Equity Ratio 
producers 

USA 11 2337 6937 0.34 

Canada 19 2596 6476 0.40 

Europe 9 2193 3246 0.68 

South Africa 9 1742 1907 0.91 

Australia 10 4003 9227 0.43 

Japan 3 1324 417 3.18 

Total 61 14195~28210 0.50 

PRODUCERS IN THE 

current HUSD)·!f 

1983 

LTD Equity Ratio 

3006 7857 0.38 

5180 7978 0.65 

4486 5536 0.81 

1759 4123 0.43 

3944 8552 0.46 

1595 646 2.34 

19970 34692 0.58 

Source:H. Haug: Impact of International lending on metals, 
Hay 14th 1986, Arden House. 

Note !/ Aluminium producers excluded in all countries in South Africa 
also precious metals producers excluded. 
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Table 22 

Financing pattern for a selected group of metals projects 
1984 and 1985 

(MUSD current values) !/ 

Equity % Gold Official Export Coaaercial Debt/Equity 
loan % debt % credit % debt % ratio 

Gold 930 56 90 6 190 12 0 420 26 

Others 300 15 0 600 31 400 21 650 33 

Total 1230 90 790 400 1070 

!/ M. Haug: Impact of int~rnational lending on metals, Arden House, 
14 May 1986. 

Table 23 

Financing of major recent co22er 2rojects 

Capacity Total inv. Financing (MUSD) 

0.75 

s.s 

1.9 

Project (kt) (GUSD) Bank Exp. creel. Int.ag. Gov. Eq/Int. 

Ok Tedi so 1.4 - 2.0 470 485 256 
Gecamines 0.1 36 250 417 
Escondida 250-325 1.1 - 1.5 350 400 450 
Cerro Verde 25-80 o.o3-<'.16 130 
Olympic Dam 55 0.8 
Cerro Colorado 65 0.24 115 35 30 60 
Zcat TL3 35 0.25 130 65 55 

Total !/ 455-530 4.5 - 5.5 1231 985 305 30 1183 
33% 27% 8% 1% 31% 

Total Debt/Equity ratio: 2.05 

!/ Cerro Verde not included in total. 
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Table 24 

FINANCIAL SITUATION OF THE MAJOR COPPER PRODUCING COMPANIES 

IN THE THIRD WORLD (31st of December, current MUSD)!/ 

1975 1980 1985 

Company LTn2~quity R2tio !.TD Equity Ratio LTD Equity 

Cod el-co 167 1197 0.14 52 1487 0.03 341 2134 

Bougainville 139 374 0.37 40 906 0.04 52 581 

SPCC 373 301 1. 24 215 ~/ 499 0.43 5 459 

Ratio 

0.16 

0.09 

0.01 

Gecaeines 45 519 0.06 268 782 0.34 133 1440 ~10.09 

ZCCM 270 941 ~/ o. 29 205 1380 §/0.15 437 1245 0.35 

994 3332 0.30 780 5054 0.15 968 5859 0.17 

Source: Annual reports except otherwise stated 

Notes: !/ The fiscal years of ZCCH 
ends at 31st of March all ctners at 31st of December. 

11 Long Term Debt 

'l/ Mining International Yearbook 1983 

'!_/World Bank estimate 

21 1977 figure, RCH and NCCH values are added 

§.I RCH and NCCH va 1 ues a re added 
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Table 2S 

F1.nanc1.a1 &1.tuat1.on of :ma,j or a 1 um:S. n :I. um 
compan1.es 
As at Deceaber 31. Current R USD <unless otherwise •tated>. 

CompaDJ 1975 1989 1985 
LTD Bqulty Ratio LTD lqulty latlo LTD lqultJ latio 

AlcaD 911 1 128 1.80 01• 2 463 •• 3'1 1 HI 2 '146 t.58 

Alcoa 1 254 1 575 1.ae 1 118 2 134 •• 35 1 554 3 31• •. 47 

la Iser 12'1 .,,., - 1.91 '121 l 581 t.t6 1 236 1 123 1.1• 

leJDOlcla '742 831 1.89 '136 1 348 •. 55 1 153 1 152 1.M 

&lusulsse 3 219• 2 398• 1.34 3 116* 2 917* 1.e3 1 839 917 2.M 

Pechtney 1 414 1 483 1.99 2 132 1 950 l.t4 1 319 l 293 1.12 

Comlco 114 134 1.85 129 571 e.21 606 671 t.Ot 

Total 5 282• 5 948• •. 89• 5 537• 1• 854• t.51• 9 298 11 211 t.83 

LTD • long-term debt. * ~ Swiss Prance. • • e~e•s·t Alusussse 
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Table 26 

SOURCES OF FINANCING FOi 27 MAJOR METALS PROJECTS 1968-1986 
(MUSD current waluea) 

1la1lt 
mD/ ctle'~ a.-dal S.,Uers 

~ I !!!a!!. I ~ ·1 Cftldal I ... I cndita I .!!!!. 
6JI JI IO I m IS m 1 4U • m ll l,61i 

l,J)O u - 11 J11 u JU 11 ~ It I07 4 DS 
2,310 J1 1,111 17 _.!!. I ~ lS '36 lS - .m. • ,,,. 
4,D JI 1,471 ll l,IJZ IO l,G ll 1,961 18 161 • 11,12' - - - - - - -

Source: H Haug, ~.cit. 

I 

IOO 
IOO 
100 

lOO 
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Table 27 

COMMITMENTS BY MINERAL 

World Bank commit•ents by •ineral 1975-1985 

Kuaber of 
co••itwents 

Copper 5 
Alu•iniu• I 
Industrial •inerals 9 
Iron ore 4 
Base metals 5 

Total 24 

Source: World Bank Annual Reports 1975-1985 

World Bank 
HUSD current 

255 

98 

104.1 
387 

120.4 

964,S 

World Bank Group co~~itments by mineral 1968-1986 

Copper 8 
Iron ore s 
Nickel 5 
Bauiite/aluminium 4 
Lead, zinc 3 
Cobalt 1 
Lithium I 

~~~~c~: H Haug ~R cit. 

values 
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Table 28 

MINING INVESTMENTS BY PUBLIC INTERNATIONAL AGENCIES 

International finance Corporation 

IFC investaents in the non-fuel ainerals sector 1957-1985 (MUSD}!/ 

1957-1978 1979-1985 Total I of total 

lf uaber of coaaitaents 13 20 33 na 

IFC gross 179 380 559 10.8 

IFC net 116 215 331 10.2 

Syndications na na 228 11. 7 

IFC equity 12 20 32 6.2 

Total project cost 1599 1725 3324 IS 

Note 1 Current values 

Table 29 

IFC commitments by region 1957-1985 (HUSO current values) 
Number of Total IFC IFC IFC 
_c_o_m_•_i_t_m_e_n_t_s __ c_o_s_t ______ g~r_o_s_s __ n_e_t ____ !j__ 

Latin America 

Asia 

Europe Middle East 

Africa 

18 1525 
7 877 

1 85 
7 837 

Table 30 

288 139 10 
103 68 14 

11 11 3 

157 113 s 

IFC commitments by mineral 1957-1985 (HUSO current values} 

Number of 
comaitments 

Copper 9 
Nickel 7 

Iron and ferroalloys S 
Bau1ite 1 

Precious metals diamond 5 

Zinc, tin 3 

Others 3 

Source: IFC Annual Report• -·-

Total 
cost 
1569 

449 

328 

330 

432 

100 

116 

IFC IFC 
gross net 

130 105 

93 39 

94 52 

15 15 

186 79 

25 25 

16 16 

IFC 
eq 

13 
4 

85 

0 

2 

5 

3 

IFC 
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Table ll 

MAii MINERAL EXPORTS COVERED BY SYSHIN 

Mineral Producer Dependence EEC share 
threshold average of ezports 

1972-76 (I) (I) 

Copper Za•bia 91 60 
Zaire SS 91 
PNC S2 40 

Phosphates Togo 59 92 
Senegal 18 54 

Bauzite Guinea 90 34 
Alu•ina Ja•aica 67 19 

Surina• 70 29 
Gu7ana 40 9 

Manganese Gabon 15 32 
Iron ore Liberia 69 74 

Mauritania 71 1S 
Tin Rwanda 13 

Source: The Courier No 58, 1979 
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Table 12 

MAJOR MINERAL PROJECTS WITH JAPANESE PARTICIPATION 

Total Japanese share of 
invest•ent EquitJ EquitJ Loan Supplier" Production 
MUSD MUSD I MUSD credits MUSD I 

Co21~er 

Ertsber1 na na lJ 24 65 

louaainville 406 na 10 30 20.3 50 

Lornex na na 20 26.5 50 

Ma•ut 122 na 100 88.5 14.3 100 

Musoshi 194 6.0 100 143.6 44.0 100 

Cunpovder 26 na na 4.1 na 
Toledo 33 0.6 na 17.6 14.3 na 

latanga na na na 24.0 na 

Qaleh Zari na na na 7.3 na 

Bauxite 1 aluaina 1 alu•iniu• 

lfev Zealand 
Alu•iniu• 
Saelters na na 41 na na lOOkt 

Venalu• na na 20 na na 58 

Asahan na na 75 1700 100 

Borne na na 50 na na 50 

Al bra• na na 49 112 50 

Vorsley na na 10 na na 100 

Alunorte 700 63 39 97 na 

Source: 

Engineering and Minina Journal, October 1984 
Japan's develop-for-import policy, TE (olenda, Resources Policy, 

December 1984 
Hinina Journal 87 02 07 

Al 
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Table 33 

THE EIIK BANI AND JAPANESE FOREIGN INVESTMENTS IN 
NATURAL RESOURCES 

EllK bank loans bJ tJpe 1951-1980 (•illion current Jen) 

Loans to do•estic corporations 

Ezport suppliers' credits 

Technical ser•ice credits 
I•port credits 

Natural resources 

Kanuf actured aoods 

O•erseas invest•ent 
Investaent credits 
Project loans 

Loans to foreign govern•ents and 
corporations 

Nu•ber of loans Value of loans 
13470 9797109 81% 

9697 6385229 53X 
31 

585 

113 

2987 

57 

560 

47665 0.4 X 

1345185 llX 

513812 4X 

1294349 llX 

210969 2X 

2352309 19X 

Sourc~; Japan's laraest finacier of •ultinationalis•, T Ozava, 
Journal of World Trade Lav Vol 20 No 6. 

Table 34 

Esti•ated proportions of EXIH bank's finance in Japan's 
overseas invest•ent (%) 

Period 

1951-67 

1968-73 

1974-80 

Note•: 

Metals 

28.8 

13.1 

7.0 

Mineral/energy 

1 42.2 - 64.9 
47.2 -104.8 

45.3 -147.8 

1. Lover figure includes only investment credit• and project 
' loans vhile higher figure include• all resources deyelopment 

related loans 

Source: Ozava tl_ cit. 



Period 

19S0-56 

19S7-67 

1968-73 
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Table 35 

EIIH BAll'S FIIAICIIG OF OVERSEAS IESOURCE DEVELOPMENT 

PIOJ~CTS 19S0-1980 (aillion current yen) 

E:irport laport Inwestaent Direct~/ Total 
finance finance Dewelop and loans 
Goa f oraula Loan and iaport iaport 

2300 85% 100 --41 . 300 111 2700 141~ 

17800 18'1. 16500 16'1. 67900 66'1. 102200 6'1. 

114700 lE'I. 288400 39'1. 330400 4S 'I. 733500 23'1. 

154300 7'1. 1040100 49'1. 527500 25'1389600 19% 2111400 30'1. 

Source• T Ozawa ~ cit. 

Notes: 1. Direct loans to foreign governaents 

2. Percentage of Bank's total finance in all areas. 



OK TEDI 

Project 

- 49 -

Appendix 1 

!inancing of major investments in copper production 
- in the late 1980s 

Final level of prcduction to be reached in the early 1990s 50-60 kt of 
copper in concentrates. Copper production in 1987 10 kt and 15 kt in 1988. 
Originally auch higher levels, 370 kt copper 1990. 

Ownership 

Broken Bill Pty 
Standard Oil (Indiana) 
Papua Hew Guinea State 

30% 
30% 
20% 

Metallgesellschaft 
Degussa 
Entvicklungsgesell. 

7.5% 
7.5% 
5 % 

Debt/Equity ratio 

Original 2.3, equity 256 MUSD lung term debt 599 MUSD. 
In 1986 debt was rescheduled from 750 to 461 M Kina and D/E ratio is 

reportedly restored to the original level. 

Loans 

Bank loans 

Export credits 

Total 

Total investment 

lSO MUSD Consortium led by Citicorp International 
SO KUSD US Overseas Private Investment Corp. 

102 KUSD Bank of America 
100 KUSD Kreditanstalt fur Wiederaufbau 
68 MUSD Source not known 

470 MUSD 

242 MUSD Australia Export Finance (EFIC) 
100 MUSD UK Exports Credit (ECGD) 

SS MUSD Oesterreichische Kontrollbank (OKB) 
88 KUSD Export Development Corp. of Canada (EDC) 

48S MUSD 
9SS KUSD 

1.4 - 2.0 GUSD (billion) 
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GECIHIMES 

Project 

Maintain production capacity at present level - 470 kt/year. 

Ownership 

Zaire State 100% 

Debt/Equity ratio 

Original 0.69 the debt can be increased to 1.0 as cost increases. 
Internal funds in local currency 267 MUSD and 151 MUSD in foreign exchange. 

Financing 

International agencies 

Bank loans 

Total 

Total investm~nt 

110 MUSD IBRD 
65 MUSD African Development Bank (ADB) 
27 MUSD SYSMIN 
48 MUSD European Investment Bank 

250 MUSD 

29 MUSD Caisse Centrale de Coop~ration Economique 
7 MUSD Italian source 

36 MUSD 

286 MUSD 

703 MUSD o! which 267 in local currency (38%). 

Comment 

The project should start in 1987 and continue into 1991. 
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CERRO COLORADO 

Project 

Production of 65 kt of copper in concentrates per annum for 14 years. 

Ownership 

Rio Algom (RTZ) 75% 
Outokumpu 25% 

Debt/Equity ratio 

3.0. Equity from Rio Algom 45 KUSD and from Outokumpu 15 KUSD. 

Financing 

Bank loans 

Export credits 

Government assistance 

Total 

Total investment 

240 MUSD 

Coment 

80 MUSD Kreditanstalt fur Wiederaufbau, in 
exchange for 2/3 of production to 
Norddeutsche Affinerie 

35 MUSD YTL, Finnish Government agency in 
exchange for l/'l of production to 
Outokumpu (state-owned) 

ill MUSD 

35 MUSD UK Exports credit (ECGD) 

30 MUSD Chilean Industrial Development Co. 
(CORFO) 

ISO MUSD 

The whole package was turned down and the project postponed in April 1986 
when the Finnish group withdraw after political pressure not to invest in 
Chile. Original start-up 1986. Rio Algom is sole owner in 1987. 
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ESCONDIDA 

Project 

Production of 250-300 kt cop~er in concentrates with start up in 1989. 

Ownership 

Broken Hill Pty 
Rio Tinto Zinc 
Japan Escondida Corp. 

60% 
30% 
10% Mitsubishi 60%, Mitsubishi Metal 10%, 

Nippon Mining 10%. 

It is reported that IFC will take a 5% equ{ty share from Broken Hill 
(Utah). 

Debt/Equity ratio 

1.67. Equity financing will be between 400-450 MUSD of which half is 
direct equity and the rest non-registered equity, in the form of subordinated 
debt provided by banks but funded by deposits from equity holders. 

Financing 

RTZ has paid 48 MUSD for its equity stake. 

Total investmant 

1.1 GUSD - 1.5 GUSD (billion). In late 1986 1.2 GUSD. 

C0111Dent 

Financial package has been announced for late 1986 or early 1987 but 
negotiations are not yet finished. 

It has been reported that apart from equity financing most of the 
necessary capital will be raised from customers willing to contract for 
deliveries of two thirds of the concentrate production. A group of Japanese 
smelters supported by the EXDt bank (350 MUSD), the Finnish state-owned 
company Outokumpu (40 MUSD), and the German Norddeutsche Affinerie in 
cooperation with ICFW. The participants are largely the same as in the Rio 
Tinto Zinc Cerro Colorado project which was turned down in 1986. 



- 53 -

CERRO VERDE II 

Project 

25 kt/annum. copper in concentrates {A) or 
80 kt/annum copper in concentrates {B) 

Debt/Equity ratio 

not known 

Financing 

Bank loans {B) 

Total investment 

A 33 KUSD 
B 157 KUSD 

Ownership 

130 KUSD Syndicate led by Toronto Dominion Bank, 
Canadian International Development 
Agency has been involved. 

Minero Peru 100% {Peruvian State 100%). 

Comaent 

The project original,y called for an investment of 298 KUSD with British 

banks, Balfour Beatty and Lazard Brothers, to finance 130 HUSO, Marubeni and 

Kit>ui 130 KUSD, Canada's Export Development Corp. {EDC) and the US Export

Import Bank were also involved. Production was aimed at 55 kt copper in 

concentrates. The two new options were presented by Kaiser Engineers {A) and 

Wright Engineers (B). Start up in 1988 when decided in 1985. In late 1985 

the Peruvian Goverruuent finally decided to stop the entire project, due to 

problems to secure funding and to the depressed copper price. 
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OLlKPIC DAM 

Project 

Production of 55 kt copper in 1988. 

Ownership 

BP Group 49% 
Western Mining Corp. 51% 

Debt/Equity ratio 

not available. 

Financing 

BP has agreed to cover all costs for the project without getting any 
equity. So far BP has contributed 11.6 KUSD. 

Total investment 

800 MUSD. 

-I 



- 55 -

ZCCM 

Project 

Tailings leach plant (TL3). 
35 kt copper/year. Total production 550 kt copper during 15 years. 

Ownership 

Zambian State 60% 
Anglo American 27% 
RST International 7% 
Public 5% 

Debt/Equity ratio 

The project was planned in the early 1980s and was entirely financed by 
external debt. The D/E ratio of ZCCM was supposed to raise to 0.30 - 0.35. 

Financing 

International agencies 

Bank loans 

Export credits 

Total 

30 MUSD 
25 MUSD 
55 MUSD 

25 MUSD 
30 ~USD 
30 MUSD 
85 MUSD 

65 MUSD 

205 MUSD 

International Finance Corporation 
European Investment Bank 

Standard Chartered Bank 
Overseas private Investment Corp. (OPIC) 
Coaaonwealth Development Corporation 

ECGD, Standard Charter Merchant Bank 

40 million Zambian Kwacha was borrowed from a consortium of Zambian banks. 

Total investment 

250 MUSD of which 45 in local currency (18%). 

Comments 

The project should have been completed in 1985 but was delayed until 
Au~ust 1986. Rescheduling of the loans was made in late 1986. The European 
Investment Bank made another loan to ZCCM of 23 MUSD in 1986. 

_ ,_ _, __ --"-
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Conclusions on finan~ing of major copper projects 

The major projects planned but not yet finalized require at least 

2170-2700 MUSD. 

One major problem is the funding of the necessary equity. For example in 

the case of Ok Tedi the PNG Government obtained a loan from the European 

Investment Bank of 12 MECU to finance its raised equity in th~ 

rescheduling of the Ok Tedi financing package. 

The LTD/Equity ratio of the projects is high, 2.05. Compared to the base 

metals projects of 1984 and 1985 with a LTD/Equity ratio of 5.5 the copper 

projects are economically more viable. 

When the financing structure of the copper projects is compared to the 

overall financing structure of all projects with participation from the 

World Bank Group it is obvious that the international public agencies play 

a less important role in copper than in general. Export credits seem to 

be used to a greater extent in the case of copper, but local financing has 

not been as easily available. 
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Appendix 2 

South Aaerican aluminium industry 

The growth of the South American bauxite, alumina and aluainiua industry 
is likely to continue until the end of the 1980s. There are major projects 
planned and underway in Venezuela, Brazil and Surinaa. Bauxite capacity is 
projected to reach 17 Mt/year in 1990 and the smelter capacity could exceed 
2 Mt annually. 

Venezuela 

The aluainiua industry of Venezuela was originally set up in the late 
1960s to use the cheap electric power available. When the Pijiguaos bauxite 
mine is opened in 1988 the local industry will comprise the complete 
production chain from bauxite to extrution and foil plants. The most 
important companies are: 

CVG Bauxita Venezolana CA (Bauxiven) 

Interaaericana de Alumina CA (Interaluaina) 

Aluminio del Caroni SA (Alcasa) 

Venezolana de Aluminio CA (Venalum) 

Alusur 

The industry is almost completely state-controlled through the state-owned 
Corporaci6n Venezolana de Guyana (CVG) and the Venezuelan Investment Fund, 
Fondo de Inversiones de Venezuela (FIV). It is only in the newly formed 
Alusur, which the Government do not have a majority share. Foreign minority 
interests are established in all companies except Bauxiven. Also in this 
respect Alusur is an exception in that the Austrian interest control as much 
as 40 per cent of the shares. See Table A2;1. 

The Pijiguaos bauxite project close to the Colombian and Brazilian 
borders expects to start mining 1 Mt annually in 1988 and reach its design 
capacity of 3 Mt in 1990. The 360 MUSD project is partly financed by a loan 
from the IADB. 

Interalumina started producing alumina in 1984. It reached its installed 
capacity in the same year and plans to invest 300MUSD to increase capacity 
from 1 Mt to 1.3 Mt/year. No details of how this project will be financed are 
known. 

Alcasa plans to invest 421 MUSD to construct a new potline and increase 
capacity to 280 kt/year!/. A capacity expansion is also planned for the 
Venalum s~elter in Ciudad Guyana, which would add 140 kt and double its present 
capacity. The estimated total investment is slightly less than 600 MUSD. 
This project is not yet finalized but will, according to company sources, be 
financed together with the Alca~a expansion. One third will be funded by FIV 
and/or CVG, one third by the companies themselves and one third by foreign 

!/ Engineering and Mining Journal, May 1986 
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capital~/. Considering the strong balance sheet, which, according to the 
Venalua president, it is one of the best in the industry, with long-tena debt 
of 72 KUSD in foreign currency and 600 K in local bolivars (approxi .. tely 80 
KUS~) and a LTD/E ratio of 0.88, it should be possible to attract the foreign 
loans which are planned~/. Compare Table 25. Banque Indosuez of France 
has already granted a 110 KUSD loan guaranteed by the French export credit 
agency 2_/. Reynolds has invested between 13-15 KUSD as its share of the 
project 11. Local banks have supplied loans amounting to 520M bolivars (70 
MUSD) !I. CVG hopes to include counter trade agreements when seeking 
further fi112ncing. 

A project to construct a new aluainiua smelter bas also been started. It 
is the Alusur venture which will invest JOO KUSD in a saelter to be completed 
in 1989. If all these plans are realized, Venezuela will become one of the 
most important aluainium producers with a total capacity of 1 Mt towards the 
end of the century. 

Surinam 

Surinaa derives approximately 80 per cent of its foreign exchange 
earnings from the aluminium industry. 

A 150 MUSD programne to reconstruct and rehabilitate the industry by the 
early 1990s, without adding new capacity, baa been announced. The financing 
is to be supplied by the two transnational mining companies which are active 
in the aluminium industry of the country: Alcoa and Billiton with 85 and 
65 MUSD respectively. To attract this investment the Government has agreed to 
temporarily suspend its bauxite levy. The Government hopes to offset this 
loss by several measures as a countertrade bauxite deal with Czechoslovakia I.I. 

Brazil 

In Brazil the joint Japanese-Brazilian Alunorte alumina project is 
encountering severe problems. It was originally intended to start production 
with 0.8Mt/year in 1988 but the Japanese withdrew in early 1987. The 
Japanese consortium, Nippon Amazon Aluminium Co Ltd (HAAC), which is owned by 
32 private companies and the state-owned Japan's Overseas Economic Cooperation 
Fund had a 39 per cent share in Alunorte together with CVRD which held the 
remainder. NAAC had invested 63 MUSD and lent 97 MUSD to the project !I. 
CVRD is at present looking for new partners to continue the project. NAAC 
keeps its interest in the Albras aluminium plant. As another example of 
financing in this branch of industry the Alumar alumina and aluminium complex 

2/ Mining Journal 16-05-86 
:
4
3// Mining Magazine, December 1986 

Mining Journal 24-10-86 jt
1 

Mining Journal 21-03-86 
Mining Journal 11-07-86 

71 Mining Journal 31-10-86 
!t Mining Journal 07-02-87. 
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could be aentioned. It is owned by Alcoa 60 per cent and Shell 40 per cent. 
It is the largest private invest•ent in Brazil and started production in 
1984. Capacity is 200 kt aluaina and 30-40 kt of aluainiua in the present 
stage. Total investaent cost 1.2 (billion) CUSD ~/. Of this amount 450 KUSD 
was supplied by a consortium of 15 banks led by Lloyds Bank International. 
The loan was guaranteed by Royal Dutch/Shell J!!/. 

Jamaica 

Jamaica bas been trying to establish a South-South joint venture to 
exploit its bauxite reserves together with Colombia. A protocol vas signed in 
September 1984 to construct a jointly owned saelter in Colombia. fuelled by 
Colombian coal and supplied vith bauxite from J~ai~a. The 140 kt saelter 
should have come on streaa in 1990. In 1986 it was reported that the Jamaican 
Government bad dropped the project due to slow progress!!/. 

9/ Engineering and Mining Journal, September 1984 
10/ Chemical Week 24-03-82 
11/ Mining Journal 10-01-86. 
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Table A2:1 

OWNERSHIP STRUCTURE OF THE VENEZUELAN ALlltINilll INDUSTRY (%) 

State 
CVG !/ FIV ~/ 

Local private Foreign private 
Company 

Bawciven 55 45 

lnteraluaina 4 92 Alusuisse 

Venalua 19 61 Japanese 1/ 
Alcasa 8 77 Reynolds 

Alusur 20 Sural 4/ 40 Austria 
Ketall 

1/ Corporaci6n Veoezolana de Guyana 

];/ Fondo de Inversiones de Venezuela 

1/ Consortium with Showa Aluminium 

Kobe Steel Ltd 

Sumitomo Aluminium Smelting Co. Ltd. 

Mitsubishi Metal Corporation 

!_/ 

Ryoka Light Metal Industries 

Marubeni Corporatioc 

Suraaericana de Aluminio. 

7% 

4% 

4% 

2% 

2% 

1% 

4 

20 

15 

40 



• 
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Table A2;2 

PI.JIGUAOS 

Project 

Bauxite mine with 1 Kt production in 1988 expansion to 3 Mt in 1990 • 

Ownership 

Corporaci6n Venezolana de Guyana (CVG) 
Fondo de Inversiones de Venezuela (FIV) 

.5.5% state-owned 
45% state-owned 

Debt/Equity ratio: 1.48 

Financing 

International Agencies 
108 MUSD 

Bank loans 94 MUSD 

Suppliers' 

Equity 
Total 

9 MUSD 
filKUSD 

credits 
4 KUSD 

145 KUSD 
360 KUSD 

Total investment 

360 MUSD 

COlllllent 

Inter-Aaerican Development Bank 
FIV 
Local loans 

59 MUSD from CVG, 86 MUSD from FIV 

The above figures were supplied by the IADB. In the April 1986 issue of 
Engineering and Mining Journal the following figures were reported: total 
coat 462 MUSD, CVG equity 85 KUSD, FIV equity 72 KUSD, internally generated 
9 KUSD and 296 KUSD debt. D/E ratio 1.88. 
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Table A2:3 

BIDC<r GtmfINE 

Project 

Technical assistance to propose a full scale rehabilitation project, submitted 
to the IDA in 1986. • 

Ownership 

The Bauxite Industry Development Company (BIDCO) is wholly state-owned. It 
has four operating subsidiaries, one of which is Guyana Mining Enterprise Ltd 
(Guyaine). Guyaine operates three aines and plants. 

Financing 

Guyaine had some very difficult years in the early 1980s. Cash operating 
losses were high and the Central Bank of Guyana gave equity contributions to 
Guyaine equal to 144 MUSD between 1982 and 1986. To operate the company until 
1988 it is projected that 26 KUSD will be needed. 

International agencies 
7 KUSD 
S KUSD 

12 KUSD 

Suppliers' credit 
10 KUSD 

Equity 4 MUSD 

Total investment 

IDA 
EEC funds 

Government 

A comprehensive rehabilitation prograaae will cost approximately 90 MUSD. 
Funding has not yet been discussed but the EEC has some of the Sysmin funds 
still available and further financing could be discussed with the World Bank 
group. 




